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Abstract

The progress of existing institutions dealing with Northeast Asia’s transboundary
pollution problems has not been satisfactory so far. The major challenge is to choose
effective and efficient institutional and financial arrangements. This study considers the
issue of institutional and financial arrangements as the cost allocation and cost efficiency
problems among the countries in the region. The cost allocation problem refers to the
question of who should bear the cost of emission abatement required to avoid
environmental aggravation in the region. The cost efficiency problem refers to the search
for the most efficient way to mobilize financial resources while giving economic incentives
to those who undertake projects. These two problems are related. However, if possible,
the separation of the efficiency issue from the cost allocation issue may alleviate the
bottleneck in cooperation. Based on the estimates of transboundary transportation of
pollutants in the region, this study provides an example of cost allocation guided by a
common-sense rule, and an example of the incentive for international financial transfers,
bilateral and regional. The results support the superiority of a regional mechanism to a
bilateral one. Existing institutions’ performances are evaluated from this viewpoint. The
authors suggest more flexible and pragmatic approaches in seeking efficiency. They
include the consideration of APEC as a potential ancillary forum for the issue, the use
of innovative financing methods involving the private sector, and wider use of economic
instruments. At the same time, the existing intergovernmental body addressing the issue
should preserve its central role for the issue with a clearer and higher, but flexible mandate.
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[ . Introduction 9

[ . Introduction

The Northeast Asian region is undergoing environmental degrada-
tion at an unprecedented rate and scale. The air quality of major cities
is worsening every year. The Yellow Sea, the East China Sea, and the
East Sea are suffering from serious pollution and depletion of
resources. Many areas in the region are also suffering from
deforestation and desertification. Environmental pressure from both the
ever-growing population and rapid industrialization has reached a
critical point.

As noted in the Rio Declaration, international cooperation at the
regional and sub-regional level is crucial for building an effective
control mechanism for environmental problems, especially on trans—
boundary issues.

Regional environmental cooperation has thus emerged as one of
the top priorities in every region of the world. One reason for this is
the serious potential for transboundary pollution problems. As
industrial activity and the amount of pollutants released into the
environment increases in each country, the pollutants which travel
across borders also increases. This inevitably leads to a need for
international coordination of policies regulating the emission of
pollutants.

However, due to the sensitive nature of the transboundary pollution
issues in Northeast Asia, progress has been slow. At the regional level,
a project—wise approach has been adopted and the creation of a trust
fund is being considered. Although some assistance has been provided,
mainly by Japan to China on a bilateral basis, a more concrete regional
mechanism is not yet been established. It is well known that the
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environmental picture in Northeast Asia, without taking appropriate
action, will be bleak. Thus, the region’s urgent task is to establish a
cooperative mechanism in a concrete and specific manner.

In this paper, the authors evaluate the progress of various
cooperative fora, including the potential role of APEC, as instruments
to help resolve the transboundary pollution problem in Northeast Asia.
The key issue in Northeast Asia’s transboundry pollution problem is
to configure the financial and economic mechanisms. The authors
attempt to describe the issues among countries on transboundary
pollution more explicitly by addressing the issues of cost allocation
and cost efficiency.? The cost allocation problem refers to the question
of who should bear the cost of emission abatement required to avoid
environmental aggravation in the region.? The cost efficiency problem
seeks the most efficient way to mobilize financial resources while
giving economic incentives to those who undertake the project.

These two problems are interrelated. One of the most obvious
obstacles to the efficient use of resources is the vagueness in the
principle of cost allocation among countries. In terms of efficiency, the
mere existence of any agreed cost allocation principle would increase
the efficiency of the outcome. On the contrary, the cost allocation
problem is influenced by the feasibility of an efficient mechanism.

1) This paper concentrates on the transboundary air pollution issue while
omitting the marine pollution. The reason for this is that for the
transboundary air pollution issue, emission data, whether credible or not,
is available and the transboundary transportation data has been estimated.

2) “Cost allocation” may refer to the principle of allocating financial
contribution responsibilities to a regional fund or institution among the
participating countries. The UN principle is one example. However, “cost

allocation” in this paper refers to a far broader concept.
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[[. State of Transboundary Pollution
in Northeast Asia

1. Acid Rain

Since the 1970s, environmental pollution in China has been seriously
aggravated due to the accelerated industrialization and urbanization
that has taken place since China began its market—oriented reform.
China’s emission of SO2 has been increasing continuously, rising from
15 million tons in 1990 to 18.25 milion tons in 1994.» China’s SO2
emissions in 1994 were eleven times greater than the one in Korea
(1.62 million tons).? Chinese levels were also sixteen times as much
as Japan’s, 45% of total emissions of the OECD countries, and 87% of
total emissions in Northeast Asia.® The SO2 emission levels in China
are the second in the world only to the US. Among the ten most
polluted cities in the world, five are Chinese, and out of 88 cities in
China, 48 cities showed SO2 concentrations higher than the Chinese
standard.® In China, SO2 concentrations are higher in the northern
area than in the southern area. The acid rain problem in China is
very serious. Among 77 major cities in China, 63 cities, or 81.5% of

them, were reported to suffer from acid rain in 1994.” The pollutants

3) National Environmental Protection Agency of China (1995), China Environ—
mental Yearbook 1995.

4) Ministry of Environment of Korea (1996), Environmental White Book 1996.

5) See Min (1996).

6) National Environmental Protection Agency of China (1996).

7) See Park and Chung (1997).
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originating in China have inevitably carried to neighboring countries,
including Korea.

In Korea, the situation is worsening, although the trend is much
less steep than in China. In Northeast Asia, only Japan has reached
a stage of stabilization. Korea’s SO2 emission levels have stabilized in
recent years; the 1.6 million tons recorded in 1994 was only sligtly
greater than 1990 levels. Japan’s SO2 emission trend stabilized and
even decreased substantially in 1970s. In 1989, Japan recorded 1.2
million tons, which were 82.4% of 1970 levels.® As a result, Japan’s
ambient concentration of SO2 has greatly improved. This performance
is evaluated to be the best among OECD countries.

There have been some studies on the transboundary transportation
of acid rain generators, especially SO2. However, most of the studies
are not recognized to be based on solid scientific basis. Thus far, the
RAINS ASIA model is the most comprehensive and elaborate one.
When estimating figures in the export-import matrix of transboundary
air pollution in Northeast Asia, many different results are possible.”
However, we opted to use the RAINS ASIA result as a basis for our
analysis, without assuming any prescriptive implications from it. The
analysis is subject to change when more credible results becomes
available.

Based on the RAINS ASIA project results, in 1990, the sulphur
deposits in China, Korea, Japan and North Korea totalled 10,030,000
tons, out of which China accounts for 75.2%, or 7,540,000 tons. Korea
emitted 499,000 tons, or 5.0% of the total deposits in the region. The
amount of sulphur deposits in Korea was 198,000 tons in 1990.

8) OECD (1993).
9) See Hayes and Zarsky (1995).
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According to the RAINS ASIA model, Korea was the net exporter of
sulphur oxides, recording an export/import ratio of 133.7% in 1990.
However, the Korean Peninsula, North Korea and ROK considered
together, is a net importer of sulphur deposits. The export/import
ratio of the Korean Peninsula was 99.3% in 1990.

Out of the sulphur deposits in Korea, 16.2% is estimated to originate
from China, though this figure is not yet conclusive.!” Other studies
conclude that the sulphur deposits in Korea and Japan predominantly
originate from China.’? However, it is almost certain that both the
absolute amount of sulphur oxides from China and its share of total
sulphur deposit in Korea will increase in the future. This is more
apparent when we look at the future prospects of sulphur oxide
emission trends in Northeast Asia. As shown in Table 4, under the
assumption of BCT (which is considered the most realistic except for
the fact that Japan does not adopt BAT technology), annual SOx
emission in Korea will decrease from 1.7 million tons in 1990 to 1.5
million tons in 2020, while in Northeast China SOx emissions will
increase from 11.9 million tons to 22.3 million tons.

In Table 4, the projections of SO2 emission levels under alternative

scenarios are provided. As noted above, under the BCT scenario,

10) Based on the RAINS ASIA result. However, another result in the same
model with different assumptions estimates that 33.0% of the sulphur
deposits in Korea is originates from China.

11) A Japanese study estimates that 50% of acid rain in Japan originates from
China (see OECD, 1993), in contrast to the tentative results of RAINS
ASJA that estimate only 11.3% of sulphur deposits in Japan to originate
from China. For Korea also, many estimates done by Korean researchers
are far higher than the figure of 16.2% from the tentative estimate of
RAINS ASIA.
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Table 1. Recipients/Sources of Sulfur Deposits
(marine areas excluded)
(unit: thousand tons sulphur in 1990)

Source
Recipient NE China Korea N.Korea Japan Total Dgpf) sits
on Recipient

NE China 2,268.3 44 27.8 0.3 2,300.8
Korea 32.0 158 35 1.6 195.1
N.Korea 61.9 55.8 65.7 0.2 183.6
Japan 43.8 25.5 35.5 187 291.8
Total
Deposits 2,406.0 2437 132.5 189.1 29713
from Source

Note: Figures for NE China(Northeast China) are obtained by adjusting the original
ones using the information in Streets (1997) with some assumptions.
Source: Based on data of Carmichael, G. and Arndt (1995) p. 11.

Table 2. Net Exports-Imports of Sulphur Deposit in Northeast Asia
(unit: thousand tons sulphur in 1990)

Recipient Source

NE China Korea N.Korea Japan Total
NE China 0.0 -27.6 -34.1 -43.5 -105.2
Korea +27.6 0.0 -52.3 -23.9 -48.6
N.Korea +34.1 +52.3 0.0 -35.3 +51.1
Japan +43.5 +23.9 +35.3 0.0 +102.7
Total +105.2 +48.6 -51.1 -102.7 0.0

Source: Reconstructed from Table 1.

Table 3. Gross Export/Total Emission Ratios

Recipient : Source

NE China Korea N.Korea Japan
NE China - 0.0181 0.2098 0.0015
Korea 0.0133 - 0.0264 0.0085
N. Korea 0.0257 0.2290 - 0.0011
Japan 0.0181 0.1046 0.2679 -
Total 0.0571 0.3517 0.5032 0.0111

Note: Computed from Table 1.
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Table 4. Regional Sulphur Dioxide Emissions
under Alternative Future Scenarios
(unit: million tons per year)

. Country
Scenario Year

NE China| Japan Korea N.Korea Total

1990 11.9 0.8 1.7 0.3 14.7

BAS 2020 325 1.1 55 14 40.5
HEF 2020 23.7 0.8 3.7 0.8 289
BCT 2020 223 1.0 1.5 0.7 255
ACT 2020 174 1.0 1.5 0.7 20.7
BAT 2020 37 0.4 0.6 0.1 4.7

Note: BAS denotes the Base Case under which energy efficiency improvement will
continue in accordance with official energy prospectives made by the
countries, but no special measures will be undertaken to improve the quality
of environment by initiating additional energy efficiency measures or fuel
substitution measures. HEF denotes the High Efficiency Forecast under which
energy demand is reduced and a concerted effort to replace coal use in
power generating facilities by additional hydro, nuclear, and natural gas is
undertaken. BAT denotes the Best Available Technology under which all
major point sources install state—of-the-art flue gas desulfurization systems
and all other users of fossil fuels substitute to lower sulfur fuels. BCT denotes
the Basic Control Technology under which more modest pollution control
systems are applied to new power—generating facilities in China but ACT
controls are used in other countries and sectors. ACT denotes the Advanced
Control Technology under which flue gas desulfurization systems are applied
to all new power plants and a moderate level of fuel switching is achieved
in the industrial, domestic, and transportational sectors.

Source: Streets (1997).

Advanced Control Technologies are adopted for Korea, North Korea,
and Japan but more modest pollution abatement technology is applied
to China. Using the projection result with the BCT scenario and the
gross export/total emission ratio data as computed in Table 3, we can
estimate the gross and net export/import of sulphur deposition
matrices in Northeast Asia.’> Compared with Table 1 and Table 2, it

12) It is assumed that the ratios do not change over time.
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is apparent that China becomes more dominant as an exporter of
sulphur deposits in the region. In the year 2020, although Korea still
remains a net exporter, the export/import ratio will be 102.1%. The
Korean Peninsula will be a net importer with an export/import ratio
of 99.1%. In 2020, the total sulphur deposit levels in Northeast Asia
will be twice as much as those in 1990 under the BCT scenario. Korea’s
emissions will be decreased to 215.0 thousand tons in 2020 from 243.7
thousand tons in 1990. However, deposition in Korea will grow to
210.4 thousand tons in 2020 from 195.1 thousand tons in 1990. The
increase in deposition in spite of the reduction in emissions is due to
the sharp rise in imported emissions from China.

One important fact that should be kept in mind is that although
the share of transport from Northeast China to Korea (16.4%) factors
large in total deposition in Korea, the share of export to Korea out of
total emissions in China (1.33%) is minimal. This implies that the
abatement effort in Northeast China reduces the deposit in Korea only
by 1.33%.1® This implies that Korea’s financial incentive to assist in

Table 5. Projection of Gross Exports/Imports of Sulphur Deposits
in the Year 2020 (marine areas excluded)
(unit: thousand tons sulphur per year)

. Source

Recipient -

NE China Korea N. Korea Japan Total
NE China 42513 39 64.9 0.5 4,320.6
Korea 60.0 139.4 82 2.8 210.4
N. Korea 1159 492 1533 0.4 318.8
Japan 81.6 225 82.8 3243 511.2
Total 4,508.8 215.0 309.2 3280 5,361.0

Note: Based on BCT assumption.
Source: Computed by using information in Table 1 and Table 4, with some

assumptions.
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Table 6. Projection of Net Exports/Imports of Sulphur Deposits
in Northeast Asia in the Year 2020
(unit: thousand tons sulphur per year)

. Source

Recipient -

NE China Korea N. Korea Japan Total
NE China - -56.1 -51.0 -81.1 -188.2
Korea +56.1 - -41.0 -22.0 -6.9
N. Korea +51.0 +41.0 - -824 +9.6
Japan +81.1 +22.0 +82.4 - +185.5
Total +188.2 +6.9 -9.6 -185.5 0.0

Source: Reconstructed from Table 4.

the abatement effort in China would not be high. Unlike North
America and Europe, in Northeast Asia is not very likely to find a
cooperative solution given low incentives for cooperation for the time

being.

2. Marine Pollution

In Northeast Asia, the most severely polluted marine areas are
Tokyo Bay, Setonaikai, the southern coast of Korea, the Bohai Gulf,
the estuaries of the Yangtze, and the Huanghe and the Zujiang Rivers.
In particular, the Yellow Sea, a shallow semi-enclosed marine area
with stagnated currents, has become extremely polluted. Tremendous

amounts of suspended solid particles and other pollutants flow into

13) If we reduce the geographical scope to a smaller locality in Northeast
China, say Shantung Peninsula, the ratio would be much higher.
Alternatively, if technology permits us to identify specific spots where
the emitted pollutants have very high chance to be transported to some

specific recipient countries, the ratio would be even higher.
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the Yellow Sea through the streams of Huanghe and Yangtze Rivers
and via the coasts. Further, the assimilative capacity of the area’s
marine ecosystem has weakened due to the construction of industrial
complexes and land reclamations. Additionally, overfishing in the
Yellow Sea has caused the depletion of fishery resources.

The pollution in the Yellow Sea has predominantly originated from
Chinese sources. In 1985, the COD influx through the Yangtze River
was 5,860,000 tons per year; while the COD influx to the Bohai Gulf
through the Huanghe and other rivers was 544,000 tons; and the COD
influx to the Western coast of the Korean Peninsula was 345,000 tons.'
China generated 36.52 billion tons of wastewater in 1995, 21.6 billion
tons(60%) of which was from industrial sources. The quantity of
wastewater emission in China to marine environment was more than
540 million tons in 1994.19 Major pollutants emitted to the Yellow Sea
include 751 million tons per year of heavy metals from the Huanghe
River and crude oil spills from Bohai Gulf oil field drilling sites.
Pollutants from Korea also contribute to the marine pollution of the
Yellow Sea. In 1994, the sewage treatment ratio of Korea was 45%.
Large scale landfill projects being undertaken in the west coast of
Korea will also contribute to the degradation of the Yellow Sea marine
environment.

In Northeast Asia, the marine pollution problem includes not only
COD influx from land but also red tides, hydrocarbon pollution, and
ocean dumping of waste disposal. For example, red tides have now
become a normal occurrence in Northeast Asia. In Setonaikai, 61 red

14) Lee and Valencia (1992).
15) National Environmental Protection Agency of China (1995), China Environ~
mental Yearbook 1995.
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tides were recorded in 1981, 299 in 1976, and 150-175 have been
recorded per year in recent years. In the ROK, red tides have been
reported every year since 1982. In Jinhae, red tides have become more
frequent since first recorded in 1962, and since 1982, red tides have
appeared every year.!s

Marine pollution in the Yellow Sea is expected to worsen as the
industrial activities in the coastal areas of China and ROK continue
to grow. Furthermore, due to the increasing population density of
coastal China, the marine environment of the Yellow Sea will

deteriorate even further.

16) Valencia (1996).
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. Progress and Prospects of
Northeast Asian Environmental Cooperation

Despite the need for regional fora to address environmental issues
in Northeast Asia, it was not until 1993 that an intergovernmental
forum on environmental cooperation was established. The main
hindrance to the establishment of such a forum came from the military
and political tension which dominated international affairs in Northeast
Asia. However, the end of the Cold War made possible the formation
of a forum for regional environmental cooperation. As a result of its
aggressive Northern Policy,” the Republic of Korea established
diplomatic ties with the USSR and the People’s Republic of China.
The participants in the Northeast Asia environmental cooperation, the
Republic of Korea, the People’s Republic of China, Japan, Russia, and
Mongolia, now have diplomatic ties with each other. As political
tensions continue to ease in the region, North Korea is also expected
to participate in the near future.

Trends toward economic interdependency in Northeast Asia also
have important implications for environmental cooperation in the
region. As economic interdependency within the region grows,
Northeast Asian environmental cooperation is expected to gain more
impetus. As underdeveloped or undeveloped areas in Northeast Asia
undergo development, environmental degradation will follow. For
instance, the industrialization of China, induced by investments from
Western countries and Japan, with lax environmental regulations and
insufficient environmental investment, generated a pollution-intensive
economy, especialy in the coastal areas.’” In the Russian Far East, the

development of forested areas by foreign firms may cause environmen-
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tal damage to the ecosystem. These phenomena indicate that
environmental cooperation can be better understood in the context of
the international economy. At times, environmental cooperation is
considered a part of broadly defined regional economic cooperation,
as in the North American Free Trade Agreement.

Regional environmental cooperation will become more important
as economic interdependency increases. However, progress in
Northeast Asia’s environmental cooperation has been slow, mainly due
to the diversity in economic and environmental interests of the
countries in the region. Therefore, Northeast Asian environmental
cooperation needs to be furthered by focusing on seeking mutual
benefits through the establishment of an effective and efficient

cooperative mechanism.

1. Institutional Development

At a regional level, environmental cooperation in Northeast Asia
is being pursued through three different channels.'®

The first category is the fully intergovernmental (diplomatic)
channel. This channel, the Northeast Asian Subregional Programme on
Environmental Cooperation (NEASPEC), was initiated by Korea’s
Ministry of Foreign Affairs and the ESCAP. The first meeting was held
in February 1993 and the second in November 1994."” The third

17) For more details, see Han, et al. (1993).

18) See Lee and Lee (1994).

19) At the second meeting in 1994, the participating countries agreed on five
projects including: 1)Operations and maintenance training for SO2

reduction in older coal-fired electricity generating plants; 2)Demonstration
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meeting was held in September 1996 in Ulaanbataar?® and the fourth
meeting was held in January 1998 in Moscow.

The second category is cooperation among environmental agencies.
The first meeting was held in October 1992, in Niigata, Japan, and
the second meeting was held in Seoul in September 1993. The third
meeting was held in September 28-30, 1994, in Hyogo, Japan, and the
forth in September 1996 in Beijing.

The third category is the non-governmental channel. This is an
offshoot of the Seoul International Environmental Symposium held in
September 1992. The second symposium was held the following year
in Irkutsk, Russia. In the third meeting held in Fairbanks, Alaska in
August 1994, the forum changed its name to the Northeast Asia and
North Pacific Environmental Forum (NEANPEF). The fourth meeting
was held in Kushiro, Japan in 1995 and the fifth meeting was held
in Khabarovsk, Russia in November 1997.

Besides these three levels of fora, there are less comprehensive and
less Northeast Asia specific fora, including EcoAsia, the East Asia Acid
Rain Monitoring Network, the Expert Group meeting on Northeast

of clean coal-fired power plant technology; 3)Northeast Asia biodiversity
management program; 4)Regional seed research and information base for
forests and grasslands; and 5)Environmental data collection, intercalibra—
tion, standardization and analysis. The participating countries also agreed
to prepare a framework for the Northeast Asia Regional Environmental
Program (NEAREP) by 1997.

20) In Ulaanbataar, the Framework for Northeast Asian Subregional Programme
of Environmental Cooperation was adopted. The Framework covers
geographical coverage, objectives, participation, coordination and manage—
ment, collaborating agencies, financial mechanism, and criteria for

project/activity selection.
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Asian Long Range Air Pollution, etc. Table 7 summarizes the various
institutions and fora for Northeast Asian environmental cooperation.

At the bilateral level, there are several cooperation mechanisms
between the economies in Northeast Asia, as shown in Table 7. Of
the bilateral efforts, the ones between Korea and China and between
Japan and China are most significant in regard to transboundary
pollution issues.

Between Korea and China, the Agreement on Environmental
Cooperation was adopted in 1993. The objective of the Agreement is
to exchange information, technology and experiences relating to
environmental protection and to cooperate in environmental subjects
of mutual interest. The modality of cooperation includes the exchange
of statistics, information, technology and data, the exchange of
environmental experts and officials, organization of joint seminars,
symposiums and meetings and joint studies on subjects of mutual
interest, including environmental impact assessment. However, the
China-Korea environmental cooperation program has had difficulties
in obtaining budgetary support that are mainly from Korea. In
addition, as in other fora, a cognitive gap exists between the two
countries regarding the air and marine pollution, especially transboun—
dary issues.

Between Japan and China, the Agreement on Cooperation in the
Field of Environmental Protection was enacted in March 1993. The
agreement covers air pollution, acid rain, water pollution prevention,
and hazardous waste treatment.

Of course, the harmonization or coordination of the various fora
of Northeast Asian environmental cooperation is desirable.? As shown

21) Kim (1993).
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in Table 7, there are various fora of regional environmental cooperation
in Northeast Asia. Currently, it seems that the less formal fora are
more active, probably because they are not expected to produce highly
binding mechanisms.

Despite the seemingly duplicated efforts among various fora, a
division of roles is gradually emerging. Although some inconsistencies
have been found, this may imply that the different fora, as a whole,
are playing complementary roles toward the establishment of an

efficient cooperative mechanism in the region.

2. NEASPEC’S Vision on a Financial Mechanism

A document prepared by the Secretariat of NEASPEC® suggests
three options as candidates for the institutional and financial
mechanism of NEASPEC. Option One is to remain as it is today with
minor changes.

Option Two is to create a Northeast Asian Center for Environmental
Cooperation (NEACEC), an independent subregional institution
governed by a governing council, composed of members representing
each government. In addition, a management board which would act
on behalf of the governing council and review, monitor and evaluate
the progress of the work programme and, if necessary, revise it.
Members of the management board would be appointed by the
governing council in individual capacity on the basis of their
professional and technical competence. As the financial mechanism in
Option Two, the NEACEC would have both voluntary membership

22) ESCAP (1997).
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contributions from participating parties and bilateral and multilateral
donors and private sector including foundations. This is modeled after
the Asian Pacific Development Centre (APDC).

Option Three involves not only central governments, but also local
governments, public and private sector enterprises, academic and
research institutions and NGOs. This is thought to be the most realistic
and practical option considering the current financial difficulty of the
governments.® This “twinning' approach has a high degree of
flexibility in institutional and financial arrangements for planning and
implementating environmental cooperation projects. In Option Three,
SOM would act as a governing body. In addition, there would be a
few technical committees appointed by SOM to oversee projects for
additional funding.

This type of governance structure is expected to ensure a clear
project ownership by host countries, more autonomous and efficient
project management, a greater degree of accountability and a higher
degree of transparency. The financial mechanism under Option Three
entails a decentralized building block approach. Project proposals
would be submitted through national focal points to SOM by any
participating parties. The participating parties proposing projects are
primarily responsible for conducting its feasibility study and, normally,
securing financial resources. In general, the document states that the
creation of a trust fund for NEASPEC will be extremely difficult at

least in the short run.??

23) It is the view expressed in ESCAP (1997), not necessarily the same as
the ESCAP’s official view.

24) See ESCAP (1997) p. 13. It duplicates various other funds that already
exists. It will limit its financing only to NEASPEC projects and thus

reduce healthy competition among projects. It may result in financing
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In Moscow in January 1998, based on the document provided by
the Secretariat, NEASPEC examined the feasibility of establishing a
trust fund for environmental cooperation in the Northeast Asia.

3. APEC’s Environmental Fora

In APEC, there are several mechanisms that address the issue of
environmental cooperation. At the ministerial level, the Ministerial
Meeting for Sustainable Development was held in 1994, 1996, and 1997.
In June 1977 in Toronto, Environmental Ministers endorsed the
Strategic Action Plan and Programme for sustainable city, clean
production and technology, and marine environmental conservation
and management. This decision is directed to give momentum to the
environmental discussion within APEC into the phase of concrete
implementation.

Thus far, the most actively discussed area in APEC’s environmental
agenda has been the marine environmental conservation, dealt with
by the Marine Resource Conservation Working Group (MRC) and the
Environmental Experts Meetings (EEM). The main themes of the EEM
were the use of economic instruments, such as a charge system based
on the Polluter Pays Principle, and the Tradeable Discharge Permit
System. The MRC discussed land-based pollution, red tides, and algal
toxins. Nevertheless, enhancing the mandate and capacity in this area,
especially the marine pollution problem in the Yellow Sea, deserves
more attention.

only smaller scale projects with lesser impacts since it would be rather

limited in size.”
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APEC’s energy fora would be relevant to dealing with Northeast
Asia’s acid rain issue. In the energy sector, APEC’s primary goal to
date has been to promote free trade in energy products and power
sector investments. There are two energy related mechanisms within
APEC: a Regional Energy Cooperation Working Group(EWG) and the
Asia Pacific Energy Research Center.

APEC’s Economic Committee (EC) is also considering environmental
cooperation as an important item to be addressed as an economic
issue. APEC’s EC discusses the impact of population and economic
growth on the environment.” Furthermore, APEC’s EC is considering
holding discussions on economic instruments as one of its agenda.

Thus far, commitments to sustainable development in APEC remain
at a symbolic level. APEC’s existing environmental efforts have not
attracted the political support necessary to ensure their success.® The
existing mechanisms do not provide promise for clear gains and thus
draw little attention. Dua and Esty (1997) proposed initiating win-win
short-run programs such as eliminating environmentally harmful
subsidies.”” Furthermore, they envisaged the future environmental
agenda in APEC to include the joint implementation program and the
environmental standards initiative2¥

Zarsky (1995) stressed the potential role of APEC in addressing the
growing serious environmental problems of China. Since the concerned
countries of transboundary air pollution in Northeast Asia, China,
Korea and Japan, are members of APEC, APEC has large potential to

25) APEC EC (1996).

26) Dua and Esty (1997).
27) Ibid.

28) Ibid.
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play animportant role in this field. If APEC is geared to adopt environ-
mental issues as one of it major agendas, the emission abatement of long

range air pollutants would be one of the top issues for cooperation.

4. Assessment of Progress in Regional Fora

In Northeast Asia, aggravating environmental problems, increasing
economic interdependency, and easing political tension in the region
have created an environment favorable to regional environmental
cooperation. Environmental cooperation in Northeast Asia is still at
the stage of conceptual formation, and discussions on more concrete
cooperation initiatives are in their embryonic stages. Constraints against
further progress include the isolation of North Korea and the
heterogeneity of endowments among the region’s countries. Once
political problems are resolved, the economic heterogeneity of the
countries will prove to be the major impediment against development
of regional environmental cooperation.

China’s low income, high economic growth rate, large population,
and concentration of industrial facilities in the coastal areas all cast
serious problems for regional environment. Due to its low income,
China’s priority is naturally oriented toward economic prosperity,
rather than the environmental protection of its territory and the
surrounding region. Japan's environmental problems, setting aside
global environmental issues such as greenhouse gas emissions, have
been stabilized. Although suffering from environmental degradation at
present, Korea’s environment is expected to stabilize in the near future.
Mongolia’s and Russia’s environmental pollution problems, despite

some serious issues at some localities, have not yet reached a critical
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point, mainly due to low population densities.

Northeast Asia’s cooperation on transboundary pollution problems
is not expected to produce concrete results in the near future. China’s
defensive stance on the issue of transboundary pollution and Japan's
negative attitude toward the new institution and financial mechanism
pose problems.? However, in the long run, the ever-increasing
economic interdependency of the region is expected to inevitably result
in closer environmental cooperation in the region.

As shown in the projections, the environmental state in Northeast
Asia will be very serious when no appropriate action is taken,
especially when China remains unprepared. Since the transboundary
pollution problem is a regional issue, naturally it should be addressed
by a regional forum. The question concerns which type of institutional
and financial arrangement should be chosen. However, prerequisite to
such an attempt is an agreement on the cost allocation principle. An
efficient and incentive inducing mechanism would be desirable if it

29) China’s emphasis is placed on financial resources and technology transfer,
while Japan wants to see visible progress in building a cooperative
mechanism to address transboundary pollution problems. The gap
between these two positions, in fact, is one of the major hurdles for
further development of regional cooperation. Japan is already providing
environmental ODAs to China and other Asian developing countries, and
is anticipated to expand such aids, mainly on a bilateral basis. In fact,
Japan is not so enthusiastic about the idea of giving assistance to a
regional environmental cooperative body, such as the proposed NEAREP.
Japan's reluctance seems to be due to the possibility that it may lose
control or influence accompanying bilateral aids when it provides
assistance to a newly created regional ‘body,” through which Japan’s

interest would possibly be diluted.
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could be devised without touching on the sensitive issue of the
“principle” of cost allocation.

The mechanism for Northeast Asian environmental cooperation on
long range transboundary air pollutions are at the initial stage of
sharing mutual concerns on the seriousness of air pollution problems
and considering to build a shared monitoring system. There is a
proliferation of cooperative fora functioning as “talk-shops lacking
concrete actions. Regarding Northeast Asia’s transboundary air
pollution problem, China is reluctant to proceed with more committed
participation, mainly because of its fear of the international Polluter
Pays Principle being adopted as a cost allocation principle in Northeast Asia.

The problems are the lack of assistance to China, the lack of binding
agreements, and the lack of a credible database relating to transboun-
dary air pollutants.*A significant hurdle to further cooperation lies in
the fact that each problem is not independent of each other. Lack of
information is often the result of lack of cooperation among
participants. When the polluting country does not have confidence in
the exposed country’s intentions, the former will be reluctant to
disclose information to the latter. When there is no credible and shared
information on the pollution, cooperation among countries will face
difficulty in finding a benchmark to rely on. Even when the basic
data is shared among interested countries, the problem is not resolved,
because information on the transboundary transportation of pollutants
among countries depends heavily on the methodology and data used
by researchers. Furthermore, since the data is still denominated in
physical units, it does not provide socio—economically meaningful

information to analysts and negotiators.

30) Park and Chung (1997).
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The subjects discussed in various environmental cooperative fora
in Northeast Asia can be classified into “cooperative’ subjects and
“negotiation” subjects. Cooperative aspects include the exchange of
information, training, etc., which are in nature mutually beneficial.
Negotiation aspects include the cost allocation problem among
concerned countries and the cost efficiency problem.

The former problem may have constant-sum elements, while the
latter is about seeking ways for mutual gains through mechanisms.
For cooperation aspects, the proliferation of fora is not necessarily
problematic. However, for negotiation aspects, the cost allocation
problem in particular, channels need to be unified and empowered by
the governments. In addition, it should be considered to confine the
negotiating parties to genuinely interested parties.3"

For negotiations, it is desirable to separate positive elements from
normative elements. If negotiators are separated from normative,
political, and emotional elements, then the problems can be rendered
to a simple issue of designing a mutually beneficial mechanism.
Sometimes, the cost efficiency problem cannot be attempted to be
resolved, because a normative problem is not resolved, not because it
is resolved in a specific direction. Therefore, this “separation’ is an
important prerequisite for further development in Northeast Asia’s
cooperation for the transboundary air pollution problem. Future
initiatives should be conducted to undergo a change that explicitly
considers this point.

31) Park and Chung (1997) argue that the mechanism for transboundary air
pollution issues in Northeast Asia should exclude the members not
directly related to the transboundary air pollution problems. The rationale
for this exclusion is that the incentive to free-riding increases with the

number of participants.
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[V. Discussions on Issues for
Further Cooperation

As noted before, there are three aspects of environmental
cooperation regarding transboundary air pollution in Northeast Asia.
They are: the cooperation issue; the normative aspect of negotiation
(the cost allocation problem); and the positive aspect of negotiation
(the cost efficiency problem). In this chapter, the principles of cost
allocation are reviewed and discussed. Based on this analysis,
subsequent Chapter 5 will discuss the cost allocation model and cost
efficiency issue with numerical examples.

On the cost allocation for pollution abatement, the Polluter Pays
Principle is well known and accepted. The Polluter Pays Principle is
the principle that the cost to meet “environmental standards” should
be borne by the “polluter.” This definition is in many cases dubious
because it is not clear which environmental standard the potential
polluter should comply with. Especially for the transboundary
pollution case, it is difficult to judge the allocation of costs when the
polluter complies with domestic environmental standard but actually
harms the environment of a foreign country. In this case, the Polluter
Pays Principle is not violated domestically but it is not clear whether
it violates the PPP in an international context.

This section will contain a possible guideline for future negotiations
that reasonably balances the normative aspects regarding the allocation
of property rights, and secures the incentives for all parties to stick
to the negotiations.

First of all, the international legal principles that can be applied to
transboundary pollution problems are reviewed. As an example to
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which the principle is applied, the U.S.-Canada case is examined.
Then, as an example of pragmatic approach, OECD’s International
Financial Transfer (IFT) is reviewed.

1. International Law Applicable to Transboundary
Pollution

On a number of occasions, countries were successful in establishing
a regional framework to control transboundary pollution. The U.S. and
Canada made a bilateral agreement to abate transboundary air
pollution. European countries were parties to the Convention on Long—
range Transboundary Air Pollution, which also emphasizes abatement
rather than compensation for pollution damage.

In Northeast Asia, no treaty has been made to combat or abate
transboundary pollution yet. However, international common law, or
general international law, has already developed solid doctrines that
can be applied to transboundary pollution.

It is now well-established that a country is liable if it brings damage
to its neighboring countries’ environment.®» The famous legal doctrine,
sic utere tuo (“use your property in a way not to bring damage to
others’), is applicable in transfrontier pollution. Obviously, a country
has a duty of due diligence not to bring environmental damage to
other countries.

Principle 21 of the Stockholm Declaration, which is regarded as a

basic norm of customary international environmental law,* is also

32) Alexander Kiss and Dinah Shelton (1991), pp. 39-41.
33) Patricia W. Birnie and Alan E. Boyle (1992), pp. 89-90.
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very important with regards to transboundary pollution. The principle
says:

“States have, in accordance with the Charter of the United
Nations and the principles of international law, the sovereign right
to exploit their own resources pursuant to their own environmental
policies, and the responsibility to ensure that the activities within
their jurisdiction or control do not cause damage to the
environment of other states or of areas beyond the limits of national

jurisdiction.”

Principle 21 clearly applies to transboundary water pollution as
well as transboundary air pollution. However, acid rain raises more
difficult problems as the damage to soil and forest is caused by air
pollutants that have moved a long distance from its origin. Therefore,
the Convention on Long-range Transboundary Air Pollution provides
the following definition:

“(b) long-range transboundary air pollution’ means air pollution
whose physical origin is situated wholly or in part within the area
under the national jurisdiction of one State and which has adverse
effects in the area under the jurisdiction of another State at such
a distance that it is not generally possible to distinguish the

contribution of individual emission sources or groups of sources.”

Therefore, in the case of acid rain, the requirements to determine
causation between the air polluting activities in one country and the
pollution damage in another country are quite flexible. If a country
has substantial data that shows that a signifcant amount of acid-rain
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causing pollutants is imported from another country, it is justifiableto
claim damage compensation, future abatement, or both.

Once a country has such data, it can pursue its claim based on
the state responsibility doctrine under international law. The country
may ask for restitution and compensation, and a guarantee regarding
future conduct. However, there are a number of hurdles to overcome
in order to pursue state responsibility. First, only the state can bring
cases against another state based on state responsibility. Second, there
is doubt whether state responsibility is an adequate model for the
enforcement of international environmental law. Like a law of torts in
a domestic legal system, the state responsibility model cannot
substitute international regulation of pollution. Such a doctrine may
be useful in cases of accidental transboundary pollution, like with
Chernobyl, but may not be useful for chronic pollution damage. Acid
rain and coastal marine pollution obviously belongs to the latter
category.

There are other reasons why such a traditional international law
doctrine may not be very useful or effective in Northeast Asia. A
major contributor of air pollutants that affect neighboring countries’
environments in Northeast Asia is China. Seasonal winds blow
generally from China to the Korean peninsula and Japan. At the same
time, China is still a developing country claiming that it needs
development-assistance from developed countries. Therefore, it seems
almost ‘useless’ to make claims against China based on the
responsibility principle.

Certainly a new institutional framework for regional cooperation is
needed. But, if this kind of new framework is still based on the
traditional responsibility principle, it will not work at all. What is

needed is a practical and innovative approach. It could be based on
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a new institutional framework such as the NEASPEC, which the
Korean government has been pursuing for since 1992. Or existing
regional institutions/fora such as ESCAP or APEC can handle this
issue. Of course, there are some questions as to whether ESCAP or
APEC would be able to handle transboundary environmental issues
properly.

Anyway, this new, innovative approach should be based on the
somewhat vague principle of “shared burden.” Rather than “finger-
pointing” at a certain country, this approach emphasizes cooperative
work within the region. It starts from the basic assumption that
“transboundary environmental costs can be treated as a shared burden,
implying an obligation of equitable utilization of territory and
resources.

The role of the state responsibility is mainly to complement, not
displace the system of international or regional environmental
regulation® Therefore, it is more practical to establish a regional
environmental regime based, not only on the principle of state
responsibility, but also on a more flexible “shared burden” approach.

2. Some Lessons from the U.S.-Canada Air Quality
Agreement

Background

Transboundary air pollution had been a problem between the

34) Ibid, p. 159.
35) Ibid.
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United States and Canada for a long time. The Trail Smelter Case,
which became a milestone for the development of international
environmental law, arose from transboundary damage done in the State
of Washington by the air pollutants emitted from Canada. More serious
air pollution damage occurred in the eastern part of North America
where both countries have more industrial facilities and larger
populations.

Disputes arising from transboundary pollution had been one of the
major issues between the two countries. There were a number of
studies on the scope of the environmental damage in the region. In
the early 80s, it was already known that about 50% of the acid
precipitation in Canada originated from the U.S., and about 14% of
the acid precipitation in the U.S. originated from Canada. Thus, by
definition, the United States considered a “net tort-feaser.” Moreover,
the ecosystem of Canada was more vulnerable to acid rain as Canada
has more forest and lakes, and its soil is less alkalic.

The US. and Canada already had solid infrastructures to be able
to handle this issue. In 1909, the U.S. and Canada signed the Boundary
Water Treaty, which was mainly intended to improve the environmen-—
tal quality of Great Lakes. The International Joint Commission (IJC)
was established by the treaty. The IJC was very successful in bringing
about the creation of a cooperative regime to handle serious water
quality problems of the Great Lakes. As the transboundary air pollution
became more acute between the two countries, the IJC began to
reconsider the issue. In 1978, the governments of both countries
established the Bilateral Research Consultation Group on Long-Range
Transport of Air Pollutants: LRTAP). After extensive studies by LRTAP,
the US. and Canada announced the “Joint Statement on Transboundary
Air Quality” in 1979. In 1980, the delegates from the U.S. and Canada
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signed a "Memorandum of Intent Between the Government of the U.
S. and the Government of Canada Concerning Transboundary Air
Pollution.” In the Memorandum, both governments promised to
acknowledge that acid rain was a serious problem and that the two
governments would cooperate to improve the problem. However, it
took another decade for the U.S. and Canada to agree to take action—

forcing measures to mitigate acid rain.
Canada-U.S. Agreement on Air Quality, 1991

In March 1991, the US. and Canada signed the Air Quality
Agreement. The Agreement was a historic one in a sense that it
adopted not only the cooperative measures, such as to increase
information exchange, but also the specific air quality objectives and
the particular measures that the U.S. and Canada should achieve and
take. The Agreement included provisions for consultations and a
dispute settlement mechanism.

Specific objectives concerning SOx and NOx were adopted in
ANNEX 1 of the Agreement. For SOx, the U.S. and Canada promised
to reduce the emissions on separate time schedules. For NOx, each
country was required to reduce emissions with separate schemes for
stationary sources as well as for mobile sources. Therefore, the U.S.
was required to reduce the total annual emission of NOx by
approximately two million tons from 1990 level by 2000. Canada was
required to reduce NOx from stationary sources and mobile sources
by different rates.

The Agreement adopted a common goal, to reduce the emission of
SOx and NOx, but had allowed separate schedules and differentiated
reduction rates for Canada and the United States.
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A Valuable Model for Northeast Asia?

Whether the US. and Canada Air Quality Agreement can be a
mode] for Northeast Asia is a little doubtful for a number of reasons.
First, acid rain in Northeast Asia is a problem for more than two
countries. Second, the relationship between China and Korea is a lot
more complicated than the one between the US. and Canada.
Furthermore, there is no genuine consensus on the need to reduce the
emission of air pollutants. Therefore, the experience between the U.S.
and Canada cannot be a model for the Northeast Asia. However, the
reduction of SOx and NOx by the differentiated rates and the different
time-schedules adopted by the U.S.-Canada Agreement could be a
model if the countries in Northeast Asia were to adopt a similar
agreement.

3. OECD’s Discussion on International Financial
Transfers

Transboundary pollution problems have been traditionally resolved
by adopting international agreements that set out the objectives to be
met and the contracting parties’ obligations. The main drawback of
this approach is that it does not warrant cost efficiency of pollution
control measures.3

OECD examined the role of international financial transfers in
facilitating an economically efficient solution to transboundary pollu-

tion problems and the role of financial transfer between countries. It

36) OECD (1990).
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concluded that financial transfers are useful in dealing with chronic
and accidental pollution in the OECD or in other areas.’” Regarding
transboundary pollution problems in Northeast Asia, IFT deserves
special attention. The principles of PPP and IFT combined may provide
us some hints regarding cost allocation issues in Northeast Asia.

However, the OECD document points out that such transfers should
be used only where appropriate, and with the explicit agreement of
the parties concerned. OECD stresses that the use of transfers should
not affect the definition of the parties’ rights and obligations, or
constitute an admission on the part of one country of the right of
another country to cause transboundary pollution.

OECD states that due to ‘the absence of international rules
prescribing the measures, the geographical allocation of measures and
the financial allocation of their costs between countries cannot be
defined precisely except by an international agreement.

The allocation principle regarding transboundary pollution is that
each country should bear the costs for its own environment and the
environment of other countries affected by its pollution.®

However, when an exposed country wishes that further measures
be taken to improve the environmental protection in its own country,
and the country of origin is in consent, it would not be inconsistent
with the cost allocation principle if the exposed country agrees to
finance all or part of the measures the country of origin ought to
take.?

37) Ibid.
38) This allocation principle is sometimes referred to as the Polluter Pays

Principle in transboundary pollution problems.
39) Ibid.
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When IFTs are used to finance specific measures to prevent and
control pollution, particularly in non-member countries, polluters in
the recipient country are subsidized and hence do not bear the full
cost of anti-pollution measures. If it leads to significant distortions in
trade or investment, IFTs can give rise to problems concerning the
Polluter Pays Principle.®®

Since environmental standards may legitimately differ from country
to country, the country of origin might not take the measures that the
exposed member country deems adequate. At the same time, the
country of origin is expected to observe the non-discrimination
principle.#? Observing the non-discrimination principle means taking
into account the damage in the exposed country as well as at home.
However, in reality, even when the non-discrimination principle is
respected, it is difficult to expect that the country of origin will take
actions beyond its own standard.®?

Therefore, the exposed country may offer to finance an additional
reduction in pollution. IFT would be efficient for the exposed country
if it costs less than the damage avoided. This case is more likely when
the pollution is persistent and causes long—term or long-range damage.
OECD recognizes that an IFT for this purpose could be an exception
to the PPP since it cpuld be considered as an event of ‘rapid

40) However, OECD recognizes when the recipient country is not a market
economy, it is not easy to judge whether the Polluter Pays Principle is
infringed. This is meaningful for Northeast Asia since China is not a
market economy.

41) The non-discrimination principle is acknowledged by OECD countries.
It was proposed by UNEP and supported by the International Law
Commission. See the Principles on Shared Natural Resources by UNEP.

42) Ibid.
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implementation of a compelling and especially stringent pollution
control regime.”* OECD predicates that IFT would be in accordance
with international law when the country of origin has already reduced
pollution to an internationally acceptable level. Furthermore, an IFT
may be used to finance measures that the country of origin is unable

to take because of socio—economic difficulties.

4. Summary and Implications

In this chapter, several principles and examples on cost allocation
are discussed. However, these principles and examples include
problems related to cost efficiency as well as cost allocation problem.
In the subsequent chapter, these two problems are discussed separately
with numerical examples.

43) See the OECD document C(74)223.
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V. The Framework and Numerical Examples

As mentioned previously, the framework for a negotiation is
composed of two parts: the normative part and the positive part. In
the normative part, based on legal principles and the ideas of IFT,
the “common sense rule’ for the allocation of property rights is
attempted. In addition to the normative discussions on the issue of
the property rights and cost allocation principles, as the positive part,
cost efficiency is discussed to pursue opportunities for mutually

beneficial outcomes.

1. An Initial Guideline for the Cost Allocation*®

In this paper, we attempt to set up an initial guideline based on
the “common sense,” for the allocation of property rights, or on the
allocation of costs, concerning transboundary pollution problems.

The steps before and after the definition of “property rights” are
separated. Regardless of the initial allocation of property rights, as the

44) In this paper, the cost is defined as the abatement cost to attain the
predetermined reduction target. The environmental cost, which can be
measured with complex economics techniques, is not considered here.
The environmental damages of acid rain and acid rain precursors include
the degradation of aquatic biosystems, corrosion of buildings and metals,
and respiratory diseases. The economic valuation of theses kinds of
damages is a difficult task, although there have been some studies done,
but with limited credibility. See Min (1996) and Park and Chung (1997)

for some results.
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famous Coase theorem teaches us, once the property rights are well
defined, the subsequent negotiation outcomes follow easily. However,
it is also true that the allocation of property rights is a prerequisite
for further negotiation and the most crucial step for a mutually
beneficial result. Although there is no agreed principle for the initial
allocation of costs on transboundary issues, we can attempt to construct
an initial guideline, using the results of existing studies, including
OECD’s discussion on PPP and IFT. In light of the absence of unique
a priori rule, the rule is named the “common sense  rule. The rule
has enough flexibility to allow room for negotiators. Of course, the
result of this exercise may not be adequate to serve as prescriptive.
The expected gain from this exercise is to have a clearer picture of
the issue, especially for the distinction between the mechanism and
the negotiable parameters. In other words, the guideline will be useful
if we can find an agreed formula on which countries can base their
negotiations. The authors believe that they will have a better picture
of the issue even if the rule proves to be unviable.

One important point concerning the allocation of property rights  is
that environmental standards in countries differ due to natural and
socioeconomic reasons. Therefore, there arises the asymmetry problem
caused by differences in environmental standards. The question is how
much a country with lower environmental standard should be responsi—
ble for the cost of abating emissions. Conceptually, the abatement cost

can be broken down to three components and described as follows:
TC = OSC + FSC + NSC

where TC is the total cost of abatement to reduce the net export of

pollutants to a level acceptable to the exposed county, OSC is the cost
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of abatement to reduce emissions to meet the country of origin’s own
environmental standards with PPP* compliance, FSC is the additional
cost to reduce emissions to levels that meet the standards of the
exposed country, and NSC is the additional cost to reduce emissions
to the desired level of transboundary pollution.

There is no a priori rule that dictates how far the country of origin
is liable to the exposed country on transboundary pollutants. However,
based on the common sense rule, the authors assume that the country
of origin is liable for OSC plus some portion of FSC. Again with
common people’s good sense, the authors assume that the portion is
the same as the ratio of the gross export!® to the total emission in
the country of origin. This portion is denoted as k.#” Thus the country
of origin’s responsibility (OR) is:

OR = OSC + k X FSC.*®

45) The PPP (Polluter Pays Principle) here implies Standard PPP, not Extended
PPP.

46) Tt could be “net export.”

47) At this stage of the discussion, k is assumed to be fixed for every plant
in a country. However, k£ can be allowed to vary according to the
geographical location or the height of chimney, etc.

48) It may be argued that under this cost allocation principle, the country
of origin will have an incentive to lower its own environmental standard
to lower OSC and OR. However, when a country determines its
environmental standard considering its various conditions and it is
enforced and reported transparently to internal and external reviewers,
it would be no problem. The problem will be enforcement and
monitoring, rather than the standard itself. Then we may need the concept

of an effective standard adjusted for the degree of enforcement.
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Based on this, it follows that the additional cost that should be borne
by the exposed country (EC) is:

EC=TC — OSC — k X FSC
or
EC = NSC + (1 — k) X FSC.

To put this “common sense’ rule differently, the exposed country’s
damage should be compensated by the country of origin’s abatement
effort, but the additional costs of reducing emissions beyond its own
standard should be compensated for by the exposed country.

2. Cost Efficiency

The primary objective of IFT is to achieve cost efficiency beneficial
to all the parties concerned. The ideas of a Tradeable Discharge Permits
System (TDPS) and Joint Implementation (JI) are in line with IFT in
that they are also designed for economic efficiency. However, TDPS
and JI pre-suppose that the emission reduction target is given
externally. In other words, TDPS and ]I are mechanisms used to
implement the given results of negotiations on the allocation of
property rights. However, the argument concerning IFT is that it is
not just a neutral mechanism for cost effectiveness, but it also includes
some elements of value judgement, in which the PPP is somewhat diluted.

In any case, the motivation for all three alternatives of IFT, JI, and
TDPS, is to provide welfare gains to all parties.

In this section, the incentives for each party will be described. The
incentive for the exposed country to provide IFT per unit reduction
of sulphur deposit will be:
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INCEXP = a — b X (1/7)

where INCEXP denotes the measure for the incentive per unit
reduction of sulphur deposit, a is the unit cost of abatement in the
exposed country, b is the unit cost of abatement in the country of
origin, and r is the ratio of gross export of sulphur oxides from the
country of origin to the exposed country.*” '

If INCEXP is greater than zero, it can be said that the exposed
country has incentive for IFT. When the exposed country is provided
with a condition requiring the financial recipient (country of origin)
to pay a portion of k for the abatement project, the incentive will be larger.

The incentive for the country of origin to receive the IFT is always
positive when the IFT comes without conditions. The incentive for the
country of origin, however, is not the amount of the financial resources
received, but the money equivalent of the improved environment per
unit reduction of sulphur deposit. When the IFT requires that the
country of origin should pay for a portion of £ per one unit of IFT
provided, then the incentive will be smaller.

3. Numerical Examples

An Example of Cost Allocation

Rather than describing environmental standards in terms of

concentration or quantity of emissions, we can use the level of average

49) If a smaller geographical locality or a specific spot is identified, r will
be much higher.
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technology adopted in a country as its environmental standard.’?
Under the assumption of BCT, where all countries except China adopt
ACT technology and China adopts more moderate technology, the
environmental standards for Japan, Korea, and North Korea are the
same. If we adopt the cost allocation principle of section 5.1 (OR=
OSC+k X FSC), there is no international cost transfer issue among
Korea, Japan, and North Korea since these three countries adopt the
same level of environmental standard. Only China owes some liability
of kXFSC as a share of cost in its. abatement effort. FSC can be
computed as the marginal unit cost when China upgrades its
technology level from BCT to ACT. In Table 8, the marginal unit sulfur
dioxide abatement costs are computed. The marginal unit cost for
China is 612.2 dollars per ton SO2.

Table 8. Marginal Unit Sulfur Dioxide Abatement Costs under
Alternative Future Scenarios
(unit: US$ per ton SO2)

Country
Scenario Year
NE China Korea N. Korea Japan
BAS—BCT 2020 336.7 400.0 857.1 -
BCT—ACT 2020 6122 - - -
ACT—BAT 2020 1,182.5 3,666.7 4,166.7 3,7243

Source: computed using data in Strees (1997).

China’s liability is computed in Table 9. The amount implies the
value of the cost China should bear beyond its own standard in

performing abatement projects in its territory.

50) This makes the assumption that high environmental standard requires higher

level of technology.
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Table 9. China’s Liabilities for Each Country under BCT Scenario
(unit: US$ 1,000)

Korea North Korea Japan
For Gross Export 53,834.4 103,990.3 73,214.8
For Net Export 50,335.2 45,759.3 72,766.2

Source: Computed using data of Table 5, 6 and 7.

An Example of Incentives for IFT in Northeast Asia

When the BCT is the reality in 2020, the issue will then be the
inter-country cost comparison of upgrading the technology level to
another step higher. This means upgrading the technology from BCT
to ACT for China and from ACT to BAT for other countries.

Since r is quite low, especially for the emissions from China, the
incentive for other countries to provide FIP to China is negative.
However, it is reasonable to assume that an advanced meteorologic
technology can find the spot where the emission has the highest chance
to be transported to the recipient country. Let's assume that the gross
export/total emission ratio (r) in these spots is ten times as high as
the original one, namely, r'=10r for China. For Japan, it is assumed
that r’=2r. For Korea and North Korea, r remains as before. This
difference is due the geographical size. In Table 10 and Table 11, the
incentive matrix is computed. The incentives for IFT can be computed
either on a bilateral basis or on a regional(combined) basis. The
combined incentive is computed as the incentive for IFT when the
other two countries compensate for their saved abatement costs to the
country who provided IFT to China.

Even with the assumption that r'=10r, the bilateral incentives are

low. Only Japan®® has a meaningful positive incentive to provide IFT

51) In Table 10, North Korea is also computed to have a positive incentive. However,
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to China. However, if we compute the regional(combined) incentives,

all three countries have large positive incentives, as shown in Table

11. This result can serve as an argument for having a regional forum,

rather than having bilateral mechanisms.5?

This result may explain the reason why bilateral IFT from Japan

Table 10. The Bilateral Incentive Matrix for IFT (1990-2020)
(Unit: US$ per ton SO2)

. Source
Recipient ;
NE China Korea N. Korea Japan
NE China - -201,967.9 -19,248.1 -1,240,621.1
Korea -936.3 - -154,162.8 -215,409.8
N. Korea +1,784.6 -11,845.1 - -1,688.697.0
Japan +342.0 -31,330.2 -11,828.9 -

Note: 1'=10r for China, r'=2r for Japan and r’=r for Korea and North Korea.
Source: Computed using data of Table 3 and Table 7.

Table 11. The Combined Incentive Matrix for IFT (1990-2020)
(Unit: US$ per ton SO2)

- Source
Recipient -
NE China Korea N. Korea Japan
NE China - -200,624.2 -19,151.2 ~1,240,749.6
Korea +808.6 - -153,036.6 -215,398.8
N. Korea +2,946.4 -11,444.5 - -1,688,632.8
Japan +1,900.5 -30,364.9 ~-11,603.7 -

Note: r'=10r for China, r'=2r for Japan and r'=r for Korea and North Korea.
Source: Computed using data of Table 3 and Table 7.

North Korea is not considered here because of its weak financial capacity.

52) The BCT assumption is not the most feasible scenario. For Japan, the BAT is

more feasible. In which case, the last option for Japan to reduce SO2 is to

sacrifice its GDP. In other words, the cost of SO2 reduction for Japan will be

much higher than the ones implied in Tables 10 and 11.
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to China is dominant in the region. Considering that these figures are
for the year 2020, it is out of question that the incentives are much
smaller for 1990. Korea, for example, has no incentive for IFT on a
bilateral basis. Korea has an incentive for IFT, however, when it is
provided together with the other country (Japan). Since the combined
incentives are sufficiently larger than the uncombined ones, it is clear
that a regional mechanism will be better in preventing free-riding

problems and enhance efficiency and effectiveness within the region.
Implications of the Numerical Examples

Several implications can be drawn from the numerical examples.
First, the negotiation process can be separated into two distinct sub-
processes (the normative part and the positive part) and this separation
helps the negotiators understand the issue more clearly. Second, the
‘common sense” principle can be used as a starting point for further
negotiations. Third, the outcome suggests that a public goods nature
of the benefit of reducing emissions provides enough justification for
closer cooperation among recipient countries. Fourth, it seems that
more concrete and in-depth simulation study based on more solid
data will greatly improve the capacity of negotiators to bring about

more mutually beneficial outcomes.
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V1.

Suggestions for Further Cooperation and
APEC’s Potential Role

1. Structure of the Cooperation/Negotiation

Hayes and Zarsky (1995) suggested five steps to resolve Northeast

Asia’s transboundary air pollution problems.> They siressed the

importance of transparency and informed debates, and recommended

to adopt innovative financing methods.> Han (1994) suggests three

stages for cooperation in Northeast Asia to deal with transboundary

pollution problem.® Park and Chung (1997) proposed the creation of

53)

54)

55)

Hayes and Zarsky assume that the political issues in the region are
separated from the acid rain issue. The wealthy countries in the region
have political will, and the acid rain exporting countries are willing to
accept aid. See Hayes and Zarsky (1995).

The five steps are as follows: First, a much more expanded political
commitment and scientific effort must be made at a regional level to
monitor acid rain emissions, transport, deposition, and impacts. Second,
Northeast Asian countries should learn from the experiences of the
European and North American countries, in other words, should consider
negotiating a subregional convention on long range transboundary air
pollution. This step requires increased transparency of countries in the
region. Third, "No regrets’ measures should be implemented immediate~
ly. Fourth, an informed debate on the issue should be promoted. Fifth,
financing should be implemented by adopting innovative methods.

The threes tasks to be pursued by the countries in the region include:
i) building a shared and comparable database; ii) defining the initial
allocation of property rights through negotiations, e.g., deciding the

allocation of abatement costs or the amount of compensation; and iii)
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a trust fund and suggested contribution shares for each country.
ESCAP (1997), however, has a reservation on the creation of a trust
fund. In the authors’ opinion, the creation of a financial mechanism
is desirable. But the mechanism should be flexible enough so that it
can encompass various forms and measures, including innovative
financing methods and the participation of the private sector.

The potentially most important impediment to Northeast Asia’s
environmental cooperation is the mixture of the distinct aspects of the
cooperation and negotiation mechanisms. As shown in Chapter 5, the
potential gain from IFT is large, especially when the financial
mechanism is run on a regional, rather than on a bilateral basis. When
an innovative financing method is adopted, the potential gain will be
even larger. However, the adoption of cost efficient measures may be
seriously delayed if the cost allocation is not agreed.

For the cooperation aspect, the mechanism can be allowed to be
open ended and duplicative. For the cooperation aspect, no-regret
policy options should be promoted. To this aspect, any potential
contribution, including the ones from APEC, should not be excluded.
However, for the negotiation issues — especially cost allocation problem
— it is needed to develop a clearly defined framework. When we have
a clearly defined framework for cost allocation, then the cost efficiency
issue can be handled with ease. At the same time, it should be
guaranteed that cost efficient measures will be encouraged, regardless

of the result of the outcome of the cost allocation negotiations.

designing and implementing a regional mechanism. See Han (1994).
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2. The Potential Role of APEC

Among the three major aspects of cooperative initiatives in dealing
with Northeast Asia’s transboundary pollution problems, the coopera—
tion and the cost efficiency problems can be addressed by APEC.

It would be desirable to address regional environmental issues on
a cooperative basis within the APEC framework,’ and to enhance the
mandate and capacity of APEC regarding environmental issues.5”

56) It may be argued that environmental issues can be more effectively
addressed by an economic forum because it is desirable to discuss the
environment and economy in an integrated manner. As noted in Agenda
21 and in OECD's principles, the economy and environment should be
integrated into the decision making processes at all levels. In this regard,
it is legitimate to raise the issue of enhancing the mandate of APEC, an
economic forum, in regional environmental cooperation. See Dua and
Esty (1997).

57) However, it should be confined to environmental issues per se, without
linking to trade issues. At this stage, it is premature to link explicitly
the environmental and economic issues in the region. In particular, the
subjects linked to the competitiveness issues should be avoided. For
example, at present, most APEC member countries do not welcome the
idea of linking regional environmental issues with trade liberalization
plan. Dua and Esty (1997) argue that developing countries’ demand for
better market access in developed countries raise concern that it may
bring about the loss of competitiveness in developed countries due to
the lower environmental standards of developing countries and induce
“race to the bottom” in environmental standards. Therefore, following
Dua and Esty, if the market access issue and environmental issue are
dealt as a package, it may result in better environment and higher income

in both parties. This seems to be a pragmatic approach but its political
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Although addressing environmental issues as related to economic
aspects may not necessarily desirable nor feasible, there is no reason
to hesitate implementing some “no regret options.” In consideration
of the activity of the existing forum for Northeast Asia’s transboundary
pollution problems and the stage of environmental and economic
development of member countries, the promotion of implementing
‘no-regret options” is recommended within APEC:

1) Promotion of a duty exemption plan for environmental capital
goods, in consideration of the competitiveness effect on the environ—
mental industry and the linkage with technology transfer mechanisms;

2) Development of a regional environmental technology transfer
program, especially for technology owned by the public sector, to
consider special treatment for technological works for the abatement
of transboundary pollution;

3) Enhancement of the mandate and capacity of APEC to deal with
environmental issues, including the creation of an Environment
Committee, without links to the competitiveness issue;

4) Creating an ad hoc working group to review the environmental
performance of APEC and discuss future agendas.

5) APEC’s energy fora can have a critical role in developing an
innovative financing scheme of Northeast Asia’s transboundary
pollution problems. APEC’s projects on the use of economic instru-
ments could be linked to this issue if necessary.

feasibility is questionable.
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3. Some Innovative Approaches to Be Considered

The solutions to reduce SOx and NOx emissions in Northeast Asia
can be found by providing a more efficient financing technique. The
most efficient areas of international cooperation in Northeast Asia,

following Razavi (1997), are as follows:

1) Encouraging natural gas imports;
2) Commercializing clean coal technologies;
3) Supporting energy conservation in China; and

4) Supporting power sector rehabilitation in North Korea.

As formulated before, these projects in the country of origin can
be partially financed by the funds from the recipient countries. For at
least two reasons, active participation from the private sector is urged.
First, the activity of private sector may pursue the efficiency without
infringing upon the issue of “state responsibility.” Second, it is easier
for the private sector than the government to mobilize the most
efficient financing method.

The goal may be efficiently accomplished by allowing the private
firms to fulfill their duty of abatement in the country of origin, rather

than in its home country.®® The private firm may seek other financial

58) In this mechanism, the abatement target for each country is agreed by
the negotiation among participant countries. A participant exposed
country, in pursuing to accomplish the target, may reallocate the
reduction amount to private firms. A private firm, when the cost of
abatement in a polluting country than in home, may seek to fulfill its
duty in the country of origin rather than in home. This is a joint

implementation mechanism applied to acid rain case in Northeast Asia.
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resources from international institutions for additional funds. The
NEASPEC, or other relevant regional body in Northeast Asia, should
work as a reviewing and facilitating mechanism for such private
initiatives. This is a version of Joint Implementation with private

initiatives.

4. Conclusion

Based on the discussions, although broad and varied in their
content, the following conclusions can be drawn.

First, for the cooperation problem, any initiatives should be
welcome. APEC’s potential role should be studied and encouraged.

Second, for the cost allocation problem, a clearly defined
intergovernmental mechanism is needed. APEC may not have a role
in this area, except for some facilitative roles.

Third, for the cost efficiency problem, wider use of economic
instruments and innovative approaches should be encouraged. The role
of the private sector and the local governments should be considered
explicitly. APEC can also take a role in facilitating market-based
innovative approaches to be considered and adopted.

For the abatement done in foreign county a portion of credit is applied

to the private firm and the country.
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Appendix

Table Al. Sulfur Dioxide Abatement Costs
under Alternative Future Scenarios
(unit: US$ 1,000 per ton SO2)

Scenario I Year Country

NE China| Korea | N. Korea | Japan Total

1990 0 0 0 2.1 2.1

BAS 2020 0 0 0 3.5 3.5
HEF 2020 0 0 0 1.7 1.7
BCT 2020 33 1.6 0.6 35 14.2
ACT 2020 6.3 1.6 0.6 3.5 14.1
BAT 2020 22.5 3.8 3.1 6.1 35.5

Source: modified from Streets (1997).

Table A2. Cost Effectiveness of SO2 Emission Reduction
in Selected Regions

Abatement Cost in 2020 Emissions in 2020 Cost
Region (US$10°/ year) (10°/y) Effect.
BAT BAS diff. BAT BAS diff. (US$/1)
Japan 6.13 3.5 2.63 0.39 1.12 0.73 3,600
Korea 3.09 0 3.09 0.08 1.35 1.27 2.4
N.Korea 3.77 0.00 3.77 0.55 5.53 498 760
NEC:Hehe 6.03 0 6.03 0.94 8.44 7.5 800
NEC:Jinu 3.38 0 3.38 0.89 6.28 5.39 630
NEC:Shan 0.63 0 0.63 0.12 1.48 1.36 460

Source: Streets (1997).

Table A3. GDP/SO2 Emission Ratio in 1990
(unit: dollar per SOx ton)

Year

Country

China

Korea

N. Korea

Japan

1990

18,248

147,059

20,619

2,500,000

Source: Han (1994).
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