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Did Anti-dumping Duties Really Restrict Import?: 

Empirical Evidence from the US, the EU, China, and India 
 

Nakgyoon Choi † 
Korea Institute for International Economic Policy 

ngchoi@kiep.go.kr 

 

 
This paper studied the effects of anti-dumping measures on the imports to investigate 

whether the trade restriction effect of an anti-dumping duty is dominant. Our results 

indicate that a 1% increase in the anti-dumping duties decreases the import of the 

targeted product by about 0.43~0.51%. The actual statistics, however, show that the 

total import of the targeted products increased by about 30 percent while an anti-dumping 

duty was in force. That indicates that an anti-dumping duty is just a temporary import 

relief. This paper also investigated whether an anti-dumping duty is terminated in the 

case that the injury would not be likely to continue or recur if the duty were removed. 

The hazards model estimates show that increase in market share, MFN tariff rate, and 

dumping margin decrease the hazard of termination of an anti-dumping duty, but the 

increase in value added increases the hazard of termination. Generally speaking, this 

result indicates that the WTO member countries have regulated the overuse of an 

anti-dumping measure. The findings of this paper show that there is a country- and 

industry-wise heterogeneous characteristic in the effect as well as termination of an 

anti-dumping duty.  

Keywords: Anti-dumping Duty, Trade Restriction Effect, Termination of an Anti-dumping 

Duty, Two-stage Model, Cox Proportional Hazards Model 

JEL Classification: F10, F13, F14  

 

 

I. INTRODUCTION 

 
Since the global economic crisis of 2008, international trade communities have 

expressed concern about the rise of protectionism, as protectionist measures such 

as import restriction and tariff increase have been historically prevalent in the 
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period of an economic slowdown.1 Moreover, US President Donald Trump 

maintained a protectionist stance throughout his campaign. Specifically, he 

claimed that foreign countries were driving US products out of the domestic 

market by dumping underpriced products into the US market. He announced that 

he would use the powers of his presidency to increase tariff rates and accused 

China and Mexico of unfair trade practices. 

Previous research has focused on the effects that anti-dumping duties have on 

import. Vandenbussche and Zanardi (2010) studied the effects of anti-dumping 

duties on bilateral trade from the period of 1980 to 2000, using the gravity model. 

They found that anti-dumping duties have a chilling effect on total import volume 

but that the effect varies by industry. Besedes and Prusa (2016) estimated the 

import reduction effects of anti-dumping duties using a random effects probit 

model. Their research indicated that the effects of US anti-dumping duties on 

trade are greater during the stage of investigation and preliminary decision than 

after actually reaching a final decision. They also found that it is difficult for the 

target countries to recover the previous level of trade after the termination of an 

anti-dumping duty. Bellora and Jean (2016) investigated the possible effects of 

anti-dumping cases on import volume and unit value in the event that the 

European Union granted market economy status (MES) to China. The study used 

European trade and tariff data from 1988 to 2015, indicating that European 

import from China would increase by 3.9% to 5.3%.   

Lee (2009) compared the import reduction effects against the target countries 

and the import diversion effects on the third countries, showing that anti-dumping 

duties have import restricting effects. The study applied a random-effect GLS 

regression and a dynamic panel data methodology based on the Helpman, Melitz, 

and Rubinstein (2008) model to US data from 1990 to 1996. Park (2009) studies 

the effect of anti-dumping duties on import using Chinese data from 2002 to 

2004, employing the Generalized Method of Moments (GMM) estimator. The 

results show that anti-dumping protection has significant trade depressing and 

trade diversion effects.  

Most previous studies focus on only the import restriction effect of anti-dumping 

measures, dealing with a single country (Besedes and Prusa, 2016; Bellora and 

Jean, 2016; Lee, 2009; Park, 2009; Prusa, 1996; Blonigen, 2006). They fail to 

 
1 Refer to Choi (2016). 
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provide comparable results on the economic effects of an anti-dumping duty. In 

addition, they do not deal with recent trends, such as how investigations of 

anti-dumping duties have become prevalent in both developed and developing 

countries. Considering the ever-increasing political demands in the economic 

sector for an anti-dumping duty in major economies, we need to investigate 

whether this would be a protectionist measure or trade remedy.  

In this respect, this paper will provide the answers to the following open 

questions. First, is the argument that anti-dumping duties exert a dominant 

trade restriction effect valid for all of the major countries? This paper 

investigates the effects of anti-dumping measures on the imports applying a 

two-stage methodology to the data on the US, the EU, China and India.  

Second, are anti-dumping duties terminated in the case that “the injury 

would not be likely to continue or recur if the duty were removed”?2 This paper 

analyzes the determinants of termination of an anti-dumping duty using the Cox 

proportional hazards model, thereby reviewing whether it is operated as a trade 

remedy measure within a certain period of time. This is the first study, to the 

best of our knowledge, to investigate the determinants of the termination of an 

anti-dumping duty.  

Third, is there any country- and industry-wise heterogeneous characteristic in 

the effect and termination of an anti-dumping duty? This paper identifies whether 

the economic effects of anti-dumping measures depend on country and industry, 

using a two-way fixed effects model. 

This paper is organized as follows. In Section 2, we review the WTO statistics 

on anti-dumping investigations in recent years. In Section 3, we investigate how 

dominant the trade effect of an anti-dumping duty is in the US, the EU, China, 

and India applying a two-stage approach. Section 4 analyzes what terminates 

an anti-dumping duty using Cox proportional hazards model. Section 3 and 4 

also discuss the country- and industry-wise heterogeneous results using an 

interaction term between an independent variable and a dummy variable. Section 

5 concludes. 

 

 

 

 
2 Refer to WTO (2016b), Article 11.2. 
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II. RECENT TREND OF ANTI-DUMPING MEASURE 

 
Trade remedy measures such as anti-dumping measures are widely known 

to be consistent with the WTO rules to cure unfair trade practices. However, they 

were also reputed to be “grey-area measures” in the sense that they were not 

efficiently controlled by the international trade regime before the Uruguay Round 

agreements came into effect in 1995. They have become WTO-consistent 

measures only since the WTO member countries agreed upon the WTO Anti- 

Dumping Agreement.  

WTO statistics indicate that anti-dumping measures have been widely used to 

protect domestic industries in recent years. The number of initiated anti-dumping 

measures amounted to 177 in 2005 while 141 measures were in force. In 2015, 

the number of initiated anti-dumping measures amounted to 226 while 182 

measures were in force.3 

 
Figure 1. Anti-dumping Measures Initiated and in Force from 2005 to 2015  

 
Source: WTO (2016a) 

 

Before 1995, when the WTO anti-dumping agreement was in force, developed 

countries were the main users of such anti-dumping measures. Following the 

 
3 This paper uses the statistics provided by the WTO I-TIP Goods on non-tariff measures (NTMs). 
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introduction of anti-dumping regulations after 1995, however, the developing 

countries became the frequent users. The four countries of India, the European 

Union, the United States, and China were shown to be the most frequent 

initiators of anti-dumping measures.4 The number of investigations in 2005 by 

India and China amounted to 24 each, followed by the European Union (22) and 

the US (9). In 2015, the number of US investigations amounted to 42, followed 

by India (30), the European Union (12), and China (11).  

 
Figure 2. Anti-dumping Measures Initiated and in force by Major Country 

 
Source: WTO (2016a) 

 

When we review the total sum of anti-dumping measures initiated and in force 

by industry,5 the chemical and metal sectors turn out to be the main targets of 

anti-dumping measures along with the machinery, textile, and wood sectors. The 

number of anti-dumping measures initiated and in force targeting the metal sector 

amounted to 87 in 2005, followed by the chemical (60), textile (21), wood (7), 

and machinery (6) sectors. In 2015, however, the metal sector became the most 

frequent target (167), followed by the chemical (134), machinery (25), textile 

(17), and wood (16) sectors. 

 
4 We choose the four representative frequent user countries. 
5 The chemical sector covers the chemical (S06), the plastics, and the rubber industries (S07); 

Textile sector covers the textile (S11) and the footwear industries (S12) in the WTO I-TIP Goods 

database. 
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Figure 3. Anti-dumping Measures Initiated and in Force by Sector 

 
Source: WTO (2016a) 

 

III. EFFECT OF ANTI-DUMPIG DUTIES ON IMPORT 

 
1. Model  

 
This paper sets up the following basic estimation equation6  in order to 

investigate the trade impacts of anti-dumping duties (Novy, 2013; Baier and 

Bergstrand, 2009; Baier et al., 2014; Helpman et al., 2008). 

 

log (IMk,l,i,t) = α + β1 log(DISTk,l) + β2 contigk,l + β3 comlangk,l + β4colonyk,l +  

 

            β5ADk,l,i,t+ β6 log (M_DISTk,l) + β7 log (M_contigk,l) + εk,l,i,t (3-1) 

 

where IM denotes the import value of country k from county l for product i in 

year t; DIST represents the distance from country k to country l; contig, comlang, 

and colony represent the dummy variables for border contiguity, common 

language, and colonial relationship between the two countries, respectively; AD 

represents an anti-dumping duty.  

 
6 This paper excludes the GDP variable from the estimation equation. Refer to Helpman et al. 

(2008). 
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In this paper, we control for the bilateral resistance using the exporter and 

importer fixed effects. In addition, this paper accounts for the multilateral 

resistance suggested by Baier and Bergstrand (2009) and Bair et al. (2014) as 

follows. 

 

𝑀_𝐷𝐼𝑆𝑇 = (
1

2𝑁
) (∑ 𝐷𝐼𝑆𝑇𝑘𝑗 + ∑ 𝐷𝐼𝑆𝑇𝑙𝑗

𝑁

𝑗=1

𝑁

𝑗=1
) 

 

𝑀_𝑐𝑜𝑛𝑡𝑖𝑔 = (
1

2𝑁
) (∑ 𝑐𝑜𝑛𝑡𝑖𝑔𝑘𝑗 + ∑ 𝑐𝑜𝑛𝑡𝑖𝑔𝑙𝑗

𝑁

𝑗=1

𝑁

𝑗=1
) 

 

where N represents the number of countries.  

To get consistent estimates, we need to address the endogeneity bias because 

the anti-dumping duties are affected by the import value. In addition, there is also 

the problem of sample selection related to cases where there is no import. This 

paper employs a two-stage estimation procedure in order to deal with the 

above-mentioned problems (Helpman et al., 2008; Santos Silva and Tenreyro, 

2015; Lee, 2009; Choi et al., 2011). This paper defines the following latent 

variable for the first stage.  

 

 ωk,l,i,t = δ0 + δ1 log(MFN_TARk,i,t) + δ2 SHR_IMk,l,i,t + δ3log(VAk,i',t) + θk,l,i,t (3-2) 

 

where MFN_TAR represents an applied MFN tariff rate of country k for product 

i, SHR_IM denotes the import market share of product i to the total import of 

country k, and VA represents the value added of industry i'7 of country k. In the 

first stage of probit estimation, it is important to select the explanatory variables 

as the instrumental variables. This paper includes such explanatory variables as 

MFN tariff rate, import market share, and value added.8 

We define the variable T which has a value of 1 when a country imposes 

anti-dumping duties and has a value of 0 when it does not impose them. We also 

define the probability of pk,l,i,t such that the country k imposes the anti-dumping 

duties against import of product i from country l at year t.  

 
7 This paper assumes that the product i belongs to the industry i'. 
8 Lee (2009) used the market share, tariff, capital/labor ratio, and trade balance among others. 

Refer to Lee (2009), p.11. 
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pk,l,i,t = Probability (T = 1 | observed variables)  

= φ{κ0
* + κ1

*log (MFN_TARk,i,t) + κ2
*SHR_IMk,l,i,t + κ3*log(VAk,i',t) }  (3-3) 

 

where φ(·) represents a cumulative density function with normal distribution, and 

the superscript * denotes the estimate of a parameter. We need to address the 

sample selection bias because our dataset covers the products which have been 

the targets of the anti-dumping duties. To this end, we obtain the conditional 

expected value of εk,l,i,t in equation (3-1) when T = 1. The estimate of error term 

in equation (3-2), 𝜃∗ ≡ 𝜃/𝜎𝜃, has normal distribution and 𝜃∗̅̅ ̅̂ = 𝜓(𝜃 ∗̂)/𝛷(𝜃 ∗̂) 

is the consistent estimator of 𝜃∗̅̅ ̅. We will add 𝜃∗̅̅ ̅̂ as an independent variable 

into the estimation equation, thereby addressing the sample selection problem.  

We need to address the endogeneity bias because the anti-dumping duties 

affect the import and are affected by the import itself. We estimate the 

independent variable, which seems to have endogeneity bias, using the 

instrument variables in the first step and then implement the estimation process 

using the estimate in the second step. In the second stage, this paper uses the 

estimate (ω∗̅̅̅̂̅ ) in equation (3-2), the multinomial expansion of Helpman et al. 

(2008), the probability of anti-dumping duties (pk,l,i,t), and the Mills ratio (𝜃 ∗̂). 

 

log (IMk,l,i,t) = α + β1 log(DISTk,l)+ β2 contigk,l + β3 comlangk,l + β4colonyk,l + β5ADk,l,i,t +  

            β6log (M_DISTk,l) + β7 log (M_contigk,l)+ β8 pk,l,i,t+ β9 ω∗̅̅̅̂̅  + β10ω∗̅̅̅̂̅
2
+  

            β11ω∗̅̅̅̂̅
3

+ β12(𝜃 ∗̂) + εk,l,i,t (3-4) 

 

The error term in equation (3-4) is defined as follows. 

 

 εk,l,i,t  =  μk,l,i + λt +υk,l,i,t  (3-5) 

 

where μk,l,i represents the unobserved individual effects of country k and product i; 

λt represents the time effect; υk,l,i,t is the remaining disturbance. μk,l,i is a 

time-invariant value; λt varies with time; υk,l,i,t is an ordinary disturbance which 

varies with country, product, and time. 

For the panel data analysis, previous literature employs a one-way model for 

fixed effects and random effects, depending on the assumption that either 
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individual effects or time effects exist. This paper will employ a two-way model 

assuming that both individual and time effects exist.9 

 

2. Data  

 

This paper uses data on anti-dumping measures by the United States, the 

European Union, China, and India taken from the World Bank TTBD (Temporary 

Trade Barrier Database).10 To investigate the effects of anti-dumping duties on 

imports, this paper uses the granular trade and tariff data on products which 

are submitted by the major countries to the Integrated Database of the WTO 

Secretariat. The US, the EU and China submitted 8 digit trade and tariff data to 

the IDB, and India reported 6 and 8 digits trade and tariff data. When we look 

into the TTBD, the four major countries reported various digits of anti-dumping 

products, as such: the US (6, 8, and 10 digit), the European Union and China (6 

and 8 digit), and India (4, 6, 7, 8, and 12 digits). This paper investigates the effect 

of an anti-dumping duty on the import of the above-mentioned countries from 

the target countries. We concord the anti-dumping data to the tariff and trade 

data from 1996 to 2015, using the UN correspondence tables for the HS 

classifications including HS2012-HS2007, HS2012-HS2002, HS2012-HS1996, 

HS2007-HS2002 and HS2002-HS1996.  

 
Table 1. Summary Statistics 

Variable 
Number of 

Observations 
Mean 

Standard 

Deviation 

Minimum 

Value 

Maximum 

Value 

Log (import) 47,618 14.46 2.94 0.25 24.20 

Distance 96,584 7,369.11 3,789.16 548.39 17,614.30 

Contiguity 96,584 0.15 0.35 0 1.00 

Common Language 96,584 0.34 0.47 0 1.00 

Colony 96,584 0.20 0.40 0 1.00 

Anti-dumping Duty 50,573 46.15 65.20 0 1,069.00 

Source: Author’s calculation. 

 
9 Jochmans (2015) reports the estimates on distance, border, language, colonial past, and free trade 

agreement using a two-way model for gravity. Refer to Jochmans (2015), p. 21.  
10 Refer to Bown (2016). 
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The data on the gravity variables including distance, border, cultural contiguity, 

colonial relationship are obtained from the CEPII database, while the GDP data 

was retrieved from the World Bank database. For the industry data, we collect 

the data on value added, fixed capital formation, labor employment from the 

Socio Economic Accounts (SEA) of the World Input Output Database (Timmer 

et al., 2015). 

 

3. Estimation Results 

 
We implement the probit analysis in the first step to deal with the instrumental 

variables. This paper uses the MFN tariff rates along with the market share, 

capital/labor ratio, and value added of an industry. The market share and MFN 

tariff rate are the granular data in HS 8 digit while the data on capital/labor ratio 

and value added are collected on an industry level.  

When we review the results for the probit analysis in Table 2, the market share, 

MFN tariff rate, and value added turned out to be statistically significant while 

the capital/labor ratio is not significant. The signs of parameters are consistent 

with our expectations that the larger import market share a target product takes, 

the higher the probability of anti-dumping duties is.   

 
Table 2. Probit Regression 

Dependent Variable: Probability of Anti-dumping Duties 

 
(1) (2) (3) (4) 

Intercept 
0.10 

(7.44)*** 

0.08 

(4.51)*** 

1.43 

(19.31)*** 

0.30 

(2.63)** 

Market Share 
0.24 

(6.81)*** 

0.35 

(9.71)*** 

0.28 

(9.08)*** 

0.26 

(6.15)*** 

Log (MFN Tariff) 
0.19 

(27.90)***   

0.18 

(20.21)*** 

Log (Capital/Labor Ratio) 
 

-0.00 

(0.44)   

Log (Value Added)   
-0.11 

(17.88)*** 

-0.02 

(2.12)* 

Number of Observations 23,324 26,747 35,526 17,626 

Log Likelihood 893.74 95.78 457.98 746.44 

Source: Author’s calculation. 

Note (1): The numbers in parentheses denote the t-statistics. ***, **, and * represent the levels of 0.1 

percent, 1 percent, 5 percent, respectively.  
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The MFN tariff rate is expected to increase the probability of anti-dumping 

duties as the higher MFN tariff rate is, the more the protection of a product is 

strengthened. Previous studies used the data on antidumping duties only to 

estimate the effect on import, but did not use the MFN tariff data. This paper 

captures the relative effects of anti-dumping duties because the third countries 

pay the MFN applied tariff. On the other hand, the increase in the value added 

of an industry is expected to decrease the probability of anti-dumping duties. 

A sign of the parameter for capital/labor ratio is expected to depend on the 

industrial structure of a country, which turned out to be statistically insignificant. 

For the second-stage estimation, this paper uses the estimate of the probability 

of anti-dumping duties using such independent variables as market share, 

MFN tariff rate, and value added. We also use the estimate of ω and the 

multinomial expansion by Helpman et al. (2008), which can be derived from 

the results of Table 2.  

This paper employs the two-way fixed effects model to estimate the equation 

(3-4). Table 3 reports the results for the two-way random effects and fixed effects 

models. The two-way random effects model indicates that distance and common 

language have positive effects on bilateral import which are consistent with the 

expectations of a general gravity model. The variables including contiguity and 

colony have negative effect on import partly because this paper treats the 29 EU 

countries as one trading unit. The signs of parameters for multilateral distance 

(M_DIST) and contiguity (M_contig) turned out to be statistically significant. 

When we implement the two-stage process to address the sample selection and 

endogeneity biases, the gravity variables and multilateral resistance variables 

including log (M_DIST) and M_contig turned out to be consistent with our 

expectations and statistically significant except for the colony dummy variable. 

The endogeneity bias terms in polynomial forms (ω∗̅̅̅̂̅ , ω∗̅̅̅̂̅
2

, ω∗̅̅̅̂̅
3
), and the inverse 

Mills ratio (𝜃 ∗̂) turned out to be statistically significant, which means that a 

two-stage process is appropriate to address the two biases. The sign for 

probability of anti-dumping duties (pk,l,i,t) turned out to be consistent with our 

expectation that the bilateral import from the target country decreases with the 

probability that it will be a target of anti-dumping duties. The t-statistic for pk,l,i,t, 

however, turned out to be statistically insignificant.  
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Table 3. Two-Way Random and Fixed Effects Regression 

Dependent Variable: Log (import) 

 

Random Effects Fixed Effects 

(1) (2) (3) (4) 

Intercept 
39.72 

(2.84) 

927.63 

(4.38)* 

264.38 

(6.49)*** 

1,233.73 

(0.03) 

Log (Distance) 
-0.45 

(8.19)*** 

-0.50 

(7.35)*** 

-0.58 

(9.58)*** 

-0.63 

(8.30)*** 

Contiguity 
-0.94 

(10.83)*** 

-1.04 

(9.2)*** 

-0.84 

(9.30)*** 

-1.03 

(8.68)*** 

Common Language 
0.27 

(3.24)* 

0.47 

(4.86)*** 

0.24 

(2.81)** 

0.45 

(4.51)*** 

Colony 
-0.19 

(1.93) 

-0.22 

(1.52) 

-0.13 

(1.31) 

-0.26 

(1.72) 

Log (Anti-Dumping Duties) 
-0.44 

(18.77)*** 

-0.50 

(15.4)*** 

-0.43 

(18.65)*** 

-0.51 

(15.59)*** 

Log (M_DIST) 
-2.29 

(1.49) 

-1.83 

(1.27) 

-26.55 

(5.99)*** 

-28.16 

(4.60)*** 

M_contig 
10.47 

(1.30) 

24.71 

(2.14) 

-198.92 

(5.62)*** 

-1,281.24 

(0.00) 

ω∗̅̅̅̂̅   

-1756.46 

(4.44)*** 

 -1,829.54 

(4.62)*** 

ω∗̅̅̅̂̅
2
  

1323.81 

(4.68)*** 

 1,374.34 

(4.85)*** 

ω∗̅̅̅̂̅
3
  

-364.75 

(4.91)*** 

 -377.56 

(5.07)*** 

Mills ratio (𝜃∗̂) 
 

-192.75 

(3.96)*** 

 -201.80 

(4.14)*** 

Probability of Anti-dumping 

Duties (pk,l,i,t) 
 

8.51 

(1.55) 

 9.42 

(1.72) 

Number of Observations 24,661 9,966 24,661 9,966 

Log Likelihood 119,915 46,723 119,574 46,462 

Source: Author’s calculation. 

Note (1): The numbers in parentheses denote the t-statistics. ***, **, and * represent the levels of 0.1 

percent, 1 percent, 5 percent, respectively. 

 

A two-way fixed effects model reports the estimates for the individual effects 

including distance, contig, comlang, and colony, differently from a one-way fixed 
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effects model. The results are similar to the random effects model. But the 

multilateral resistance variables including log (M_DIST) and M_contig turned 

out to be statistically significant, differently from the two-way random effects 

model. The t-statistic for the probability of anti-dumping duties (pk,l,i,t) is statistically 

significant at the level of 10 percent, and consistent with our expectations. This 

result indicates that the two-way fixed effects model explains the determinants of 

the bilateral import better than the two-way random effects model. The magnitude 

of the parameter of log of anti-dumping duties turned out to be -0.43 to -0.51 in 

equation (3) and (4) of Table 3. That means that a 1% increase in the anti-dumping 

duties decreases the import from the targeted countries by about 0.43-0.51%.  

This result demonstrates the characteristic of the anti-dumping duties as 

protection measures (Vandenbussche and Zanardi, 2010). If import diversion 

effects on the third country are greater than import reduction effects on the target 

country, then an anti-dumping duty possibly does not decrease the total imports 

from all trading partners. According to the Integrated Database of the WTO 

Secretariat, however, the actual statistics show that the total import of the 

targeted products increased by about 30 percent while an anti-dumping duty was in 

force. That indicates that an anti-dumping duty is just a temporary import relief.  

However, the economic rationale behind the policy effectiveness depends on 

country and industry. In this context, this paper studies how heterogeneous the 

effect of an anti-dumping duty is at the country and industry levels. Table 4 

shows the results on the effect of anti-dumping duties by countries, indicating 

that the magnitude of import restriction effect is different by countries. In the 

case of the US, it ranges from -0.27 to -0.30 while the magnitudes for the European 

Union, China, and India turned out to be -0.38 to -0.50, -1.22 to -1.40, -0.49 to 

-0.52, respectively. This means that the import restriction effects are the greatest 

in the case of China, followed by India, the EU, and the US.  

Table 5 indicates that the magnitude of the parameter of log (anti-dumping 

duties)*(industry dummy) is the greatest in case of metal (-0.24 to -0.43) 

followed by wood (-0.16 to -0.51), chemical (-0.21 to -0.27), and textile (-0.15 to 

-0.23). On the other hand, the sign for the machinery industry turned out to be 

positive, which is not consistent with our expectations. This implies that the 

anti-dumping measures do not affect the trade in machinery possibly because the 

machinery industry is located in the upstream part of global value chains (Bown 

and McCulloch, 2012). 
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Table 4. Import Effect by Country Using Two-Way Model 

Dependent Variable: Log (import) 

 

Random Effects Fixed Effects 

(1) (2) (3) (4) 

Intercept 
43.29 

(2.81) 

284.73 

(6.93)*** 

1,300.86 

(0.03) 

1,307.06 

(0.04) 

Log (distance) 
-0.45 

(8.14)*** 

-0.59 

(9.74)*** 

-0.62 

(8.13)*** 

-0.62 

(8.15)*** 

Contiguity 
-0.86 

(9.57)*** 

-0.72 

(7.71)*** 

-0.90 

(7.31)*** 

-0.90 

(7.32)*** 

Common Language 
0.25 

(2.97)** 

0.21 

(2.49)* 

0.41 

(4.09)*** 

0.41 

(4.07)*** 

Colony 
-0.22 

(2.23)* 

-0.17 

(1.64) 

-0.21 

(1.41) 

-0.22 

(1.43) 

Log (Anti-dumping Duties) 
*USA Dummy 

-0.29 

(9.44)*** 

-0.27 

(8.74)*** 

-0.30 

(5.49)*** 

-0.30 

(5.51)*** 

Log (Anti-dumping Duties) 
*EU Dummy 

-0.50 

(10.32)*** 

-0.49 

(9.99)*** 

-0.38 

(4.76)*** 

-0.38 

(4.74)*** 

Log (Anti-dumping Duties) 
*China Dummy 

-1.22 

(13.26)*** 

-1.25 

(13.47)*** 

-1.40 

(13.69)*** 

-1.40 

(13.69)*** 

Log (Anti-dumping Duties) 
*India Dummy 

-0.49 

(11.44)*** 

-0.52 

(12.07)*** 

-0.52 

(11.06)*** 

-0.52 

(11.07)*** 

Log (M_DIST) 
-2.60 

(1.56) 

-28.86 

(6.45)*** 

-28.21 

(4.58)*** 

-28.58 

(4.64)*** 

M_contig 
9.26 

(0.66) 

-190.32 

(5.33)*** 

-1490.32 

(0.00) 

-1480.17 

(0.00) 

ω∗̅̅̅̂̅    

-1945.42 

(4.93)*** 

-1959.62 

(4.96)*** 

ω∗̅̅̅̂̅
2
   

1468.16 

(5.19)*** 

1472.20 

(5.21)*** 

ω∗̅̅̅̂̅
3
   

-404.69 

(5.45)*** 

-404.34 

(5.45)*** 

Mills ratio (𝜃∗̂) 
  

-217.56 

(4.48)*** 

-216.12 

(4.45)*** 

Probability of Anti-dumping 

Duties (pk,l,i,t) 
   

8.94 

(1.64) 

Number of Observations 24,661 24,661 9,966 9,966 

Log Likelihood 119,818 119,640 46,372 46,369 

Source: Author’s calculation. 

Note (1): The numbers in parentheses denote the t-statistics. ***, **, and * represent the levels of 0.1 

percent, 1 percent, 5 percent, respectively.  
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Table 5. Import Effect by Industry Using Two-Way Model 

Dependent Variable: Log (import) 

 
Random Effects Fixed Effects 

(1) (2) (3) (4) 

Intercept 
47.56 

(2.81) 

-19.37 

(0.00) 

12.58 

(0.00) 

78.73 

(0.01) 

Log (distance) 
-0.58 

(11.59)*** 

-0.65 

(12.01)*** 

-0.64 

(8.99)*** 

-0.64 

(8.97)*** 

Contiguity 
-0.34 

(4.37)*** 

-0.28 

(3.58)** 

-0.46 

(4.39)*** 

-0.51 

(4.81)*** 

Common Language 
0.47 

(5.96)*** 

0.46 

(5.69)*** 

0.64 

(6.56)*** 

0.67 

(6.83)*** 

Colony 
-0.37 

(4.32)*** 

-0.36 

(4.12)*** 

-0.13 

(1.01) 

-0.09 

(0.74) 

Log (Anti-dumping Duties) 
*Textile Dummy 

-0.15 

(7.24)*** 

-0.15 

(7.16)*** 

-0.19 

(7.08)*** 

-0.23 

(8.31)*** 

Log (Anti-dumping Duties) 
*Wood Dummy 

-0.16 

(3.54)** 

-0.16 

(3.40)** 

-0.47 

(5.33)*** 

-0.51 

(5.80)*** 

Log (Anti-dumping Duties) 
*Chemical Dummy 

-0.21 

(14.83)*** 

-0.21 

(14.97)*** 

-0.25 

(14.11)*** 

-0.27 

(15.18)*** 

Log (Anti-dumping Duties) 
*Metal Dummy 

-0.43 

(39.80)*** 

-0.43 

(39.81)*** 

-0.24 

(12.34)*** 

-0.27 

(13.44)*** 

Log (Anti-dumping Duties) 
*Machinery Dummy 

0.19 

(6.95)*** 

0.19 

(6.91)*** 

0.20 

(5.11)*** 

0.18 

(4.43)*** 

Log (M_DIST) 
-3.13 

(1.68) 

-14.55 

(3.78)** 

-13.24 

(2.35)* 

-13.74 

(2.44)* 

M_contig 
14.84 

(1.53) 

9614.64 

(0.01) 

430.67 

(0.00) 

604.94 

(0.00) 

ω∗̅̅̅̂̅    

128.67 

(0.36) 

2.46 

(0.01) 

ω∗̅̅̅̂̅
2
   

-7.47 

(0.03) 

85.40 

(0.34) 

ω∗̅̅̅̂̅
3
   

-20.73 

(0.31) 

-45.60 

(0.68) 

Mills ratio (𝜃∗̂) 
  

41.94 

(0.097) 

27.98 

(0.65) 

Probability of Anti-dumping 

Duties (pk,l,i,t) 
   

1.30 

(5.90)*** 

Number of Observations 30,916 30,916 12,658 12,658 

Log likelihood 15,003 149,645 59,760 59,725 

Source: Author’s calculation. 

Note (1): The numbers in parentheses denote the t-statistics. ***, **, and * represent the levels of 0.1 

percent, 1 percent, 5 percent, respectively.  
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IV. SURVIVAL ANALYSIS OF ANTI-DUMPING DUTIES  
 

1. Introduction 

 
As an anti-dumping duty has a restriction effect on import, it is a protection 

measure. But the trade remedy measures such as anti-dumping duties and 

safeguard are consistent with the WTO agreement, and they are supervised 

according to the WTO Anti-Dumping Agreement that “an anti-dumping duty 

shall remain in force only as long as and to the extent necessary to counteract 

dumping which is causing injury.”11 Article 11.2 of the WTO Anti-Dumping 

Agreement also stipulates that “the authorities shall review the need for the 

continued imposition of the duty after a reasonable period of time has elapsed.” 

Article 11.3 stipulates that “any anti-dumping duty shall be terminated on a date 

not later than five years from its imposition unless the authorities determine that 

the expiry of the duty would be likely to lead to continuation or recurrence of 

dumping and injury.” 

Article 11 is a legal framework to address the overuse of an anti-dumping 

measure. If Article 11 is followed by the member countries in the letter and spirit 

of the WTO agreement, then the operation of anti-dumping duties can be 

effectively controlled by the international trading system which aims to prevent 

protectionist trade actions. This paper studies the determinants of the survival/hazard 

of an anti-dumping duty using the independent variables related to continuation 

or recurrence of dumping and injury, such as value added, market share, MFN 

tariff rate, and dumping margin, among others. 

 

2. Model and Data 

 
This paper investigates what terminates the anti-dumping duties. According to 

Article 11 of the WTO Anti-Dumping Agreement, “an anti-dumping duty shall 

be terminated unless the expiry of the duty would be likely to lead to continuation 

or recurrence of dumping and injury.” This implies that the termination of an 

anti-dumping duty is highly dependent on the variables related to continuation or 

recurrence of dumping and injury. This paper focuses on the variables related to 

 
11 Refer to WTO (2016b), Article 11.1. 
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continuation or recurrence of injury such as value added, market share, MFN 

tariff rate, and dumping margin.  

This paper uses a survival/hazard model to explain the duration period of an 

anti-dumping duty. If the survival model explains the duration period of an 

anti-dumping duty, then it implies that the authorities have regulated the overuse 

of the anti-dumping duty. At the same time, though, it also indicates that an 

anti-dumping duty can be operated as a trade remedy with the temporary effects 

of import restriction. Specifically, this paper uses a Cox proportional hazards 

model to investigate the likelihood that an anti-dumping duty will be terminated 

in the next very small period of time, and what the determinants are for the 

survival/hazard of an anti-dumping duty. The dependent variable (duration of an 

anti-dumping duty) is assumed to have a continuous probability distribution.  

 

 F(t / X) = probability (Duration ≤  t) = ∫ 𝑓(𝑠)𝑑𝑠
𝑡

0
 (4-1) 

 

where duration represents the duration of an anti-dumping duty, X represents the 

independent variables, and t represents a specific time. 

Then the survival function, S(t), is the probability that the duration is greater 

than t, as follows. 

 

 S(t / X) = 1 - F(t / X) = probability (Duration > t) (4-2) 

 

The hazard function describes the risk that an anti-dumping duty is terminated 

in the interval at time t as follows. It is the probability function conditional on an 

anti-dumping duty remaining in force until time t. This paper employs the Cox 

proportional hazards model as follows. 

 

h(t / X) = 
𝑓(𝑡 𝑋⁄ )

1 − 𝐹(𝑡 / 𝑋)
 = = 

𝑓(𝑡 𝑋⁄ )

 𝑆(𝑡 / 𝑋)
 

 = h(t) exp( 𝛽1𝑋1 +  𝛽2𝑋2 + ⋯ +  𝛽𝑛𝑋𝑛) (4-3) 

 

The hazard function describes the instantaneous risk that an anti-dumping duty 

is terminated in the interval at time t, as follows. It is the probability function 

conditional on an anti-dumping duty remaining in force until time t, which has 

the survival function as the denominator. If the sign of the parameter, 𝛽𝑖, turns 

out to be positive, then this means that the greater the value of 𝛽𝑖 is, the smaller 
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the risk of the termination of an anti-dumping duty becomes. Specifically, this 

paper sets up the following Cox proportional hazards model (Smith et al., 2003;  

Besedes and Prusa, 2016). 

 

duration survival_dummy(0) =  

exp  [[𝛽1 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑣𝑎𝑙𝑢𝑒 𝑎𝑑𝑑𝑒𝑑 + 𝛽2 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑚𝑎𝑟𝑘𝑒𝑡 𝑠ℎ𝑎𝑟𝑒+ 

𝛽3 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑀𝐹𝑁 𝑡𝑎𝑟𝑖𝑓𝑓 𝑟𝑎𝑡𝑒 + 𝛽4log (𝑑𝑢𝑚𝑝𝑖𝑛𝑔 𝑚𝑎𝑟𝑔𝑖𝑛)] 

 (4-4) 

 

This paper focuses on the period from 2002 to 2015, when anti-dumping 

measures were prevalently used by many countries. Data was collected on 

anti-dumping measures by the four countries of the US, the EU, China, and India 

from the World Bank Database. Data on HS 8 digit trade and MFN tariff in the 

IDB was used, and the Socio Economic Accounts (SEA) of the World Input 

Output Database was used to create the industry-level data on value added.  

 
Table 6. Summary Statistics for Survival Analysis  

 

Number of 

Observations 
Mean 

Standard 

Deviation 
Minimum Maximum 

Survival Dummy 3,559 0.25 0.43 0 1.00 

Duration 3,559 4.65 2.90 0 12.00 

Rate of Change in Value Added 2,166 0.29 0.48 -0.27 2.98 

Rate of Change in Market Share 2,093 7.44 107.45 -0.99 4,239.78 

Rate of Change in MFN Tariff Rate 1,694 -0.08 0.32 -1.00 2.00 

Log (Anti-dumping Duty) 2,803 3.43 1.02 0.80 6.10 

Source: Author’s calculation. 

 

The duration is calculated by subtracting the year when an anti-dumping duty 

is imposed from the year of termination. This paper assigns a value of 1 to the 

event that an anti-dumping duty is terminated, and a value of 0 to the event that it 

remains in force until 2015. Thus the survival dummy variable has a value of 0 or 

1. It calculates the rate of change in value added, market share, and MFN tariff 

rate during the period when an anti-dumping duty was in force. The market share 

is calculated by dividing the bilateral import to total import. The dumping margin 

is represented by an anti-dumping duty rate. 
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3. Estimation Results 

 
The signs of all parameters turned out to be consistent with the expectations 

(see Table 7). A sign for the rate of change in value added turned out to be 

positive, which means that the increase in value added increases the hazard of 

termination for an anti-dumping duty. In other words, an anti-dumping duty 

would have a shorter duration and there would be higher probability of 

termination for an anti-dumping duty, if value added improves. The signs for 

market share, MFN tariff rate, and dumping margin (anti-dumping duty rate) 

turned out to be negative. It indicates that an anti-dumping duty would have a 

longer duration and there would be smaller probability of termination for an 

anti-dumping duty, if the market share and the MFN tariff rate of target product 

increase. It also shows that the probability of termination would be smaller, if a 

dumping margin was high. 

 
Table 7. Hazards Regression Using Pooled Data 

Dependent Variable: Hazard Function (Cox Model) 

 
(1) (2) (3) (4) (5) 

Rate of Change in  

Value Added 

0.26 

(7.56)** 

0.97 

(1080.47)*** 

0.89 

(61.69)*** 

0.93 

(97.55)*** 

0.86 

(55.48)*** 

Rate of Change in  

Market Share 

-0.01 

(3.26)***  

-0.00 

(0.36) 
 

-0.00 

(0.42) 

Rate of Change in  

MFN Tariff Rate  

-1.00 

(12.08)** 

-0.70 

(3.99)* 

-0.99 

(11.03)** 

-0.75 

(4.49)* 

Log (Anti-dumping Duty) 
   

-0.00 

(0.01) 

-0.19 

(2.99) 

Number of Observations 1,601 1,050 754 926 662 

Log Likelihood 5,101.9 1,867.5 1,202.4 1,858.5 1,191.7 

Source: Author’s calculation. 

Note: The numbers in parentheses denote the chi-square statistics. ***, **, and * represent the levels of 

0.1 percent, 1 percent, 5 percent, respectively.  

 

Generally speaking, this result indicates that the WTO member countries have 

regulated the overuse of an anti-dumping measure, following Article 11 of WTO 

Agreement. According to the WTO agreement, “any anti-dumping duty shall be 

terminated on a date not later than five years from its imposition, unless the 
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authorities determine its extension,” 12  and these anti-dumping duties are 

reviewed every five years in the case of the US, the EU, China, and India.13 

The survivor functions in Figure 4 show how long an anti-dumping duty 

remains in force. The left-hand and right-hand side figures depict the survivor 

function of countries and industries, respectively. The left-hand side figure 

reveals that an anti-dumping duty remains in force in the India for the longest 

period, followed by China, the US, and the EU, while the right-hand side figure 

shows that the duration period is the longest in the textile industry, followed by 

the chemical, wood, metal, and machinery industry.  

 
Figure 4. Survivor Function by Country and Sector Regimes 

 

Source: Author’s calculation.  

Note: CTY_REGIME represents USA (1), European Union (2), China (3), and India (4), respectively, 

while SEC_REGIME denotes Textile (1), Chemical (2), Wood (3), Metal (4), and Machinery (5) 

sector, respectively. 

 

This paper focuses on the country-wise heterogeneous characteristics, using 

the interaction terms of an independent variable and a country dummy variable 

such as (rate of change in value added)*(US dummy) to implement a survival 

analysis at the country level (see Table 8). The sign for the interaction term of 

rate of change in market share and country dummy turns out to be consistent with 

 
12 Ibid., Article 11.3. 
13 The number of the terminated anti-dumping cases in case of the US, the EU, China, and India 

takes 16%, 39%, 41%, and 31% out of the total number of investigation cases, respectively. 
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our expectations, but the estimate is statistically insignificant for all countries. 

The results for value added, MFN tariff rate, and anti-dumping duty rate were 

mixed in terms of the signs and statistical significance.  

 
Table 8. Cox Proportional Hazards Regression by Country 

 
(1) (2) (3) (4) 

Rate of Change in Value Added 
*US Dummy 

-3.74 

(15.17)*** 

0.32 

(0.04) 

4.32 

(15.27)*** 

3.92 

(3.53) 

Rate of Change in Value Added 
*EU Dummy 

0.35 

(0.46) 
- 

-2.10 

(16.87)*** 
- 

Rate of Change in Value Added 
*China Dummy 

0.34 

(16.36)*** 

0.90 

(84.96)*** 

0.20 

(3.00) 

-0.51 

(14.06)** 

Rate of Change in Value Added 
*India Dummy 

-1.59 

(17.18)*** 

-4.29 

(67.07)*** 

2.45 

(54.525)*** 

-3.49 

(30.76)*** 

Rate of Change in Market Share 
*US Dummy 

-0.00 

(0.01)    

Rate of Change in Market Share 
*EU Dummy 

-0.00 

(0.06)    

Rate of Change in Market Share 
*China Dummy 

-0.04 

(0.68)    

Rate of Change in Market Share 
*India Dummy 

-0.03 

(2.17)    

Rate of Change in MFN Tariff Rate 
*US Dummy  

-1.15 

(4.70)*  

-1.76 

(7.57)** 

Rate of Change in MFN Tariff Rate 
*EU Dummy  

- 
 

- 

Rate of Change in MFN Tariff Rate 
*China Dummy  

0.76 

(3.53)  

4.55 

(73.03)*** 

Rate of Change in MFN Tariff Rate 
*India Dummy  

-10.10 

(166.64)***  

-10.24 

(119.45)*** 

Anti-dumping Duty Rate  
*US Dummy   

-0.76 

(70.63)*** 

-0.14 

(1.00) 

Anti-dumping Duty Rate  
*EU Dummy   

-0.05 

(0.87) 
- 

Anti-dumping Duty Rate  
*China Dummy   

-0.13 

(2.70) 

1.29 

(61.87)*** 

Anti-dumping Duty Rate  
*India Dummy   

-0.94 

(90.35)*** 

0.02 

(0.02) 

Number of Observations 1,601 3,559 1,961 926 

Log Likelihood 5,037.6 1,764.8 7,057.4 1,632.9 

Source: Author’s calculation. 

Note (1): The numbers in parentheses denote the chi-square statistics. ***, **, and * represent the levels of 

0.1 percent, 1 percent, 5 percent, respectively.  
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This result seems to be partly because the authorities consider various factors 

except the value added, the market share, the MFN tariff rate, and the dumping 

margin in their determination of termination. Thus it becomes a complicated 

issue to find a noticeable characteristic that can be applied to all countries. They 

could possibly be utilizing the value added, market share, MFN tariff rate, and 

dumping margin as just auxiliary references in their review processes.  

It also reveals that there are no transparent and legal criteria available to 

terminate an anti-dumping duty. The current WTO Anti-Dumping Agreement 

deals with many articles related to (i) evidence of dumping actions by the 

exporters, (ii) material injuries to domestic industries, and (iii) causal relationship 

between dumping actions and industry injuries. In order to terminate an 

anti-dumping duty in the case that “the injury would not be likely to continue or 

recur if the duty were removed,”14 WTO members need to improve the review 

process of examining whether “the continued imposition of the duty is necessary 

to offset dumping.”15 

 

V. CONCLUDING REMARKS 

 
This paper studied the effects of anti-dumping measures on the imports to 

investigate how dominant the trade restriction effect of an anti-dumping duty is 

in the US, the EU, China, and India from 1996 to 2015. Our results indicate that a 

1% increase in the anti-dumping duties decreases the import of the targeted 

product by about 0.43~0.51%. The actual statistics, however, show that the total 

import of the targeted products increased by about 30 percent while an 

anti-dumping duty was in force. That indicates that an anti-dumping duty is just a 

temporary import relief. In this respect, we need to check if an anti-dumping duty 

has been controlled by the WTO rules. 

To this end, this paper investigated whether an anti-dumping duty is terminated 

in the case that “the injury would not be likely to continue or recur if the duty 

were removed.”16 The increase in market share, MFN tariff rate, and dumping 

margin turns out to decrease the hazard of termination of an anti-dumping duty, but 

 
14 Ibid., Article 11.2. 
15 Ibid., Article 11.2. 
16 Ibid., Article 11.2. 
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the increase in value added increases the hazard of termination. Generally speaking, 

this result indicates that the WTO member countries have regulated the overuse 

of an anti-dumping measure, following Article 11 of WTO Agreement. It also 

implies that anti-dumping duties have been used as a tool for trade remedy. 

The findings of this paper show that there is a country- and industry-wise 

heterogeneous characteristic in the effect as well as termination of an anti-dumping duty. 

Specifically, the import reduction effects are the greatest in the case of China, 

followed by India, the EU, and the US. The industry-wise results imply that the 

anti-dumping measures in the machinery sector do not affect trade transactions, 

partly because it is located in the upstream part of global value chains. These 

results require a cautious reasoning because there was a significant financial 

turbulence during the tested period. Generally speaking, however, our findings 

confirm that anti-dumping protection has a heterogeneous effect on domestic 

firms (Konings and Vandenbussche, 2013). In the case of the survival analysis by 

country, it is complicated to find a noticeable characteristic to be applied to all 

countries. This seems to be possibly because the authorities consider many 

economic as well as political factors to identify recovery from industrial injury. 

To conclude, an anti-dumping duty is not necessarily a protectionist measure if 

it is effectively controlled by the WTO rules. In this sense, the WTO member 

countries need to introduce a more transparent mechanism and due process, in 

order to impose anti-dumping duties not as a protectionist measure but as a trade 

remedy. Specifically, WTO members need to improve the review process and 

terminate anti-dumping duties in the letter and spirit of the WTO agreement.  
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The third pillar of the Basel II highlights the role of market discipline in easing the 

existing pressure on traditional monitoring measures like capital requirement and 

government supervision. This study test the effectiveness of market discipline in inducing 

prudential risk management practices among the East Asian banks over the 1995 to 2005 

period. Market discipline is measured using information disclosure and interbank deposit 

holdings. We find that only the latter is an effective market discipline tool. However, the 

former becomes effective when market concentration is higher. We find that government 

owned, foreign owned and recapilatised banks are subject to market disciplining when 

disclosure in taken account but the opposite is true when interbank deposits is taken into 

account. Finally, we find that banks that disclose more risk related information hold more 

capital against their non-performing loan. The implications of the findings are discussed.  

Keywords: Market Discipline, Bank Risk Taking, Information Disclosure, Panel Data, 

East Asian Banks 

JEL Classification: G21, G28, N25 

 

 

I. INTRODUCTION 

 
Regulation and supervision in banking is intended to protect retail depositors 

and avoid the substantial welfare costs associated with bank failures. Nevertheless, 

deriving optimal regulation in the banking industry is not an easy task due to the 

costs involved, political pressure or interest group pressure. In light of these 

considerations, market discipline is highlighted as one of the key areas of the 

reform policy in the banking sector. The recent financial crisis highlights the 

problems of moral hazard and asymmetric information which are rampant in the 
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banking sector. In line with this, the reforms proposed in the Basel III require 

banks to provide a more relevant and timely information to the stakeholders that 

enable them to better assess banks’ overall capital adequacy and risk profile. Greater 

disclosure not only improves prudential regulations but more importantly it facilitates 

effective market discipline. This shows that issues related to market discipline in 

banking sector are important and remain relevant in the era of Basel III.  

Market discipline involves monitoring and influencing by investors (Bliss and 

Flannery, 2002). Monitoring refers to the investors’ capability of assessing a firm’s 

actual situation and sending market signals to the managers. However, it is a 

necessary but not sufficient condition for market discipline (Bliss, 2004). For 

market discipline to be effective, it must involve influencing. This happens when 

bank managers respond to investors’ feedback that is reflected in their withdrawal 

actions or price movements by making more conservative decisions and safer 

investments (Goldberg and Hudgins, 2002). In this case, Greenspan (2001) asserts 

that market discipline acts as a ‘private counter party supervision’ in the banking 

sector that enables stakeholders to safeguard their interest against excessive risk 

taking by banks. This present study aims to analyze the effectiveness of market 

discipline in limiting banks’ risk taking behavior. More specifically, it aims to find 

if market discipline provides banks with the incentive to hold adequate amount of 

capital as a cushion against potential future losses that may arise from their risk 

exposure.   

Most of the empirical studies have tested the effectiveness of market discipline 

by focusing on the monitoring aspect. In the context of East Asia, studies by 

Hosono et al. (2005) and Hamid (2014) confirm that depositors discipline banks 

by withdrawing their funds from the weaker ones. Nevertheless, with the exception 

of Nier and Baumann (2006) and Wu and Bowe (2010), not many studies have 

empirically tested the ability of market discipline in influencing banks’ risk taking 

behavior. The latter study is focused on China while the former is focused on 

developed countries. This paper complements the existing literature by carrying 

out similar analyses on the East Asian banks. The findings of this study can be 

used to identify whether market discipline tools are effective in encouraging 

greater prudence among bank managers. In addition, the findings can also 

identify under what circumstances market discipline becomes more effective. 

This will give us a better perspective about how the role of market discipline can 
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be enhanced so that it can facilitate in reducing the social cost associated with bank 

supervision.   

In this paper, we study the extent to which market discipline exists in the East 

Asian banking sector. This banking sector is chosen for a number of reasons. 

Firstly, banks have traditionally played a very important role in the East Asian 

economies. Banks in the region have undergone rapid liberalization, financial 

crisis and reform during the period studied. This study aims to examine whether 

the changes that have taken in the banking system have influenced banks’ risk 

taking behavior. More specifically, given the fact that many bank failures happened 

during this period and large amounts of public funds were used to bail out weak 

banks (Hamid, 2013), this study aims to examine if market discipline was effective 

in influencing banks’ risk taking behavior during this period. Secondly, the 1997 

financial crisis had a very damaging effect on the East Asian banking sector. A large 

number of banks were insolvent and had to be recapitalized, merged or acquired or 

closed subsequently. This reduced the number of players in the industry. The banking 

system in East Asia became more concentrated as a result. In line with “too big to 

fail” theory, larger bank operations increase market power and encourage greater 

risk taking as evidenced in studies by De Nicoló et al. (2006). Thus, we examine 

whether greater market concentration has a negative effect on the effectiveness of 

market discipline. 

Thirdly, government ownership of banks is prevalent in the East Asian banking 

system as highlighted in studies by Laeven and Levine (2009), Williams and Nguyen 

(2005) and Micco et al. (2007). The “political” theory links government ownership of 

institutions to inefficient allocation of resources allocation. Existing studies 

confirm that government ownership is associated to lower performance (La Porta 

et al., 2002), lower efficiency (Williams and Nguyen, 2005) and higher risk (Wu 

and Bowe, 2010). Given that government owned banks are more likely to be bailed 

out in the event of a financial distress compared to others, they may be less 

sensitive to external pressure. Hence, this study examines whether this is true in 

the case of the East Asian banking system. Lastly, foreign ownership of banks in 

East Asia has been linked to greater efficiency (Laeven, 1999), lower financial 

fragility (Arena, 2008; Hamid, 2013) and lower likelihood of crisis (Barth et al., 

2004). Thus, we examine whether foreign owned banks are more sensitive to 

market based disciplinary mechanism. 
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Overall, the results of this study confirm that information disclosure is an 

effective market discipline mechanism when market concentration is higher. 

However, interbank deposits lose their effectiveness when the market becomes 

more concentrated. We also find that disclosure is an effective market discipline 

tool for government owned banks, foreign banks and recapitalized banks but 

interbank deposits are not. Finally, we find that the effectiveness of information 

disclosure depends on the level of banks’ loan quality. 

This paper is organized as follows. Section II provides an overview of the 

literature review. Section III provides the model descriptions. The empirical 

results are discussed in Section IV. Section V concludes the paper. 

 

II. LITERATURE REVIEW 
 

Pillar 3 of Basel II emphasizes the role of market discipline as an additional tool 

that complements the minimum capital requirements and supervisory review 

process in promoting a safe and sound banking system. Market discipline can be 

signaled by all three groups of bank shareholders: depositors, debt holders and 

equity holders (Flannery, 2001). Stakeholders can discipline banks using a price-based 

approach and a quantity-based approach. Under the first approach stakeholders 

demand higher return as a compensation for high risk taking, while under the 

second approach stakeholder discipline risky banks by withdrawing their funds.1 

As highlighted by Berger (1991), Flannery (2001) and Hamalainen et al. (2001), 

most of the earlier literature has been mainly focused on identifying whether 

stakeholders discipline banks using the two approaches. However, Bliss and 

Flannery (2002) assert the effectiveness of market discipline need to be assessed 

based on its ability in influencing banks’ risk taking behavior. In line with this, 

studies by Cordella and Levy Yeyati (1998) and Blum (2002) show that the ability 

of market in inducing prudential behavior among bank mangers depends on the 

visibility of banks risk choices and the amount of uninsured deposits.  

 
1 Studies by Baer and Brewer (1986), Ellis and Flannery (1992), Cook and Spellman (1994) find 

that there is a positive relationship between the rate of large uninsured CDs of US banks, and the 

riskiness of the banks. On the other hand, studies by Goldberg and Hudgins (1996), Calomiris and 

Mason (1997), Martinez Peria and Schmukler (1999) find a positive relationship between banks’ 

risk and deposit withdrawals. 
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Information disclosure is a prerequisite for market discipline (Hamalainen et al., 

2003). Stakeholders’ ability to differentiate between good and bad banks will 

depend on the quantity and quality of information disclosed by banks. In line with 

this, Pillar 3 emphasizes on the role of information disclosure in strengthening 

market discipline. Theoretical models developed by Blum (2002), Boot and 

Schmeits (2000), Cordella and Levy Yeyati (1998) postulate that banks that 

voluntarily disclose more information about their risk exposure will select a lower 

default risk in equilibrium. Since more disclosure exposes banks to greater public 

scrutiny, stakeholders will demand higher compensation from risky banks as 

shown by Baer and Brewer (1986), Ellis and Flannery (1992) and Cook and 

Spellman (1994). As a result, banks need to ensure that their risk taking incentives 

are readjusted to other banks which do not disclose as much information. The 

effectiveness of disclosure in promoting a safer banking system is confirmed by 

Tadesse (2006). Using the data on 49 countries, this study finds that banking crises 

are less likely in countries with better disclosure. 

Theoretical models developed by Diamond and Dybvig (1986) and Flannery 

(1994) assert that deposit insurance reduces depositors’ incentive to monitor banks’ 

risk taking. Hence, they postulate that market discipline is likely to be more 

effective when the amount of uninsured funding is larger for a given rise in bank 

risk. Goldberg and Hudgins (2002) analyzed the relationship between uninsured 

deposits and financial institutional failures in United States for the period from 

1984 to 1994. They find that failed institutions have lower proportions of uninsured 

deposits-to-total-deposits before the failure and that failing institutions attract fewer 

deposits from uninsured depositors before the failure than do solvent institutions. 

This implies that the effectiveness of market discipline is linked to the amount of 

uninsured deposits. Existing studies by Gropp and Vesala (2004), Hoang et al. 

(2014) have also tested the proposed relationship and find that banks that have 

larger amount of uninsured funding take less risk.   

A theoretical model developed by Cordella and Levy Yeyati (1998) and Blum 

(2002) asserts that banks’ risk choices will be efficient in the event that bank 

deposits are not insured and the bank’s risk choices are visible to the depositors. 

This happens because the banks incorporate the impact of their risk choice on 

depositors given that depositor will demand higher compensation from banks that 

incur higher risks. In line with this proposition, Nier and Baumann (2006) 

developed an empirical model to test the effectiveness of market discipline in 
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reducing excessive risk taking behavior by banks that depends on the extent to 

which the bank is financed by uninsured liabilities and the observability of bank 

risk choices.  

They used the model to test the effectiveness of market discipline in 32 

developed countries. Wu and Bowe (2010) used a similar model for banks in China. 

They find a positive relationship between information disclosure and a bank’s 

equity capital. In line with the proposition of signaling theory, their findings 

confirm that greater risk-related disclosure is associated with lower risk taking by 

bank managers. This suggests that safer banks are more transparent. In addition, 

both studies also find that banks that have larger amount of uninsured funding take 

less risk. Overall, their findings confirm that market discipline provides banks with 

an incentive to maintain a strong capital base as a cushion against potential future 

losses arising from their risk exposure.  

This paper contributes towards existing literature by analyzing the effectiveness 

of market discipline in encouraging a more prudential risk taking behavior among 

bank managers in the East Asian banking sector. Using the model developed by 

Nier and Baumann (2006), this study will directly test the effect of market 

discipline on banks’ risk taking behavior measured using the Basel criteria definition 

of total capital over risk-weighted assets. Given the consolidation that has taken 

place in the East Asian banking sector, this study will test if the effect of market 

discipline becomes weaker as a result of increased market concentration. The 

effectiveness of market discipline will also be tested by taking into account the 

ownership structure of the banks. Analysis on banks risk taking incentives is 

performed for the period from before crisis to after crisis (i.e. 1995 to 2005). The 

analyses will be carried out using panel data random effect model. 

 

III. METHODOLOGY 
 

This paper aims to analyze the effectiveness of market discipline in influencing 

banks’ risk taking behavior. To empirically test this hypothesis, a model that 

represents a general relationship between bank capital, bank-specific variables, 

market discipline measures and country-specific variables is formulated following 

by Nier and Baumann (2006), Wu and Bowe (2010). The model is given as: 
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Capitali,j,t  = o + 1ROAi,j,t + 2NPLi,j,t + 3Sizei,j,t + 4Market Disciplinei,j,t + 

5Ownershipi,j,t + 6GDPj,t + 7GDP per Capitaj,t + 8Concentrationj,t + i,j,t   

(Equation 1) 

 

such that i =1,...,N ; j =1,...,J ; and t =1,...,T. Capital is the dependent variable which 

is defined as the total capital ratio for individual bank i at time t in country j. n is 

the number of banks in each country. j is the number of countries (i.e. 5 countries). 

t is the number of observations per bank (i,t varies because the panel is unbalanced). 

 is the error term.   

 

1. Dependent Variable 

 

Capital buffer enables banks to avoid bankruptcy (Kim and Santomero, 1998; 

Diamond and Rajan, 2000). In line with this, the 1988 Basel Accord emphasizes 

on the management of capital as a tool to measure banks’ insolvency risk. In the 

event of financial distress, banks with higher buffer can use the excess capital to 

cover for losses and overcome the difficulties in raising fresh capital (Fonseca and 

Gonzalez, 2010). Banks also hold excess capital in order not to incur the costs 

associated with market discipline (Flannery and Rangan, 2008; Nier and Baumann, 

2006; Wu and Bowe, 2010). In line with studies by Aggarwal and Jacques (1998), 

Jacques and Nigro (1997), Nier and Baumann (2006), Wu and Bowe (2010), the 

ratio of bank capital to risk-weighted assets (RCWA) based on the Basel criteria is 

used as a measure of banks’ capital.   

 

2. Market Discipline Variables  
 

Based on Nier and Baumann (2006), Wu and Bowe (2010), we used two bank-

specific variables to measure the strength of market discipline.       

 

i) Information Disclosure 

 

Compared to banks that do not disclose risk-related information to the public, 

banks that do are likely to hold more capital in relation to their risky assets.  

Disclosure Index is one of the commonly used disclosure variables in the existing 
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literature.2 Disclosure Index consists of the list of selected accounting information 

that can be disclosed in the company report (Marston and Shrives, 1991). More 

specifically, Hassan and Marston (2010) define the disclosure index as “a research 

instrument to measure the extent of information reported in a particular disclosure 

vehicle(s) by a particular entity(s) according to a list of selected items of 

information.”   

Disclosure Index is measured based on the measurement framework proposed 

by Erlend Nier from the Bank of England. The index for each bank is derived 

using the amount of information available in banks’ annual report on fifteen core 

disclosure items as reported in the Fitch IBCA BankScope database. This 

disclosure index is constructed using the check box approach similar to the CIFAR 

(Center for International Financial Analysis Research) index, but it is constructed 

at the bank level.3 This index consists of sub-indices that represent 15 categories 

of disclosure related to interest-rate risk, credit risk, liquidity risk, market risk, and 

capital (see Appendix). These items are very compatible with the frameworks 

proposed by IMF’s Financial Soundness Indicators (FSI) and Basel Committee 

(Huang, 2006). Studies by Nier and Baumann (2004), Huang (2006), Nier and 

Baumann (2006), Wu and Bowe (2010), Hamid (2014) have used this index. Based 

on the empirical framework proposed by Nier and Baumann (2006) and Wu and 

Bowe (2010), we posit that greater information disclosure should be positively 

related to a bank’s equity capital in order for market discipline to be effective.   

 

ii) Interbank 

 

Existing literature suggests that market discipline is more effective when the 

amount of uninsured funding is higher. In line with studies by Enkhbold and 

Otgonshar (2013), Nier and Baumann (2006) and Wu and Bowe (2010), interbank 

deposits are used as a proxy for uninsured funding. This variable is measured by 

the ratio of bank deposits to total deposits.4 Since banks are exposed to similar 

 
2 Marston and Shrives (1991) provides survey of the use of disclosure indices. Hassan and Marston 

(2010) provide the comprehensive survey of the use of various disclosure proxies. 
3 CIFAR index consist of ninety items that are included in the companies’ annual report. Seventy 

percent of the companies are involved in the non-financial sector. 
4 Interbank deposits is used as a variable to measure uninsured funding due to lack of data on 

subordinated debt for some East Asian countries.  
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shocks to risks, banks are likely to be more informed investors in the interbank 

market. As a result, funding provided by banks is likely to be more sensitive to 

lenders risk exposure. In addition, interbank depositors also have more incentive 

in disciplining banks compared to other depositors because their deposits are not 

covered by the deposits insurance plans. Based on the theoretical and empirical 

framework proposed by Flannery (1994) and Sironi (2001), we predict that the 

effect of market discipline should be stronger when the amount of bank deposits is 

higher. Hence, we expect a positive relationship between interbank deposit and 

capital ratio. 

 

3. Bank Specific Variables 

 
Banks can either generate capital externally or internally. The latter is a cheaper 

source of funds compared to the former. Banks with higher profitability can 

generate more capital internally through retained earnings compared to less 

profitable banks. In this study, ROA is used as the measure of banks’ ability to 

raise funds internally. It is measured as the pre-tax profits over total assets.  

Studies by Gropp and Heider (2009), Kleff and Weber (2008) find that profitable 

banks tend to have relatively more equity. NPL is defined as the ratio of non-

performing loans to total loans. It is a measurement of banks’ credit risk. Higher 

ratio indicates that the banks have poor loan quality. Following studies by Ayuso 

et al. (2004), Nier and Baumann (2006), Wu and Bowe (2010), the size of the banks 

is controlled for. Size is measured as the natural logarithm of Total Assets. Larger 

banks are exposed to lower idiosyncratic risks due to greater diversification. As a 

result, they may have less incentive to hold high capital buffer against losses. On 

the other hand, smaller banks may find it difficult to obtain capital, and as result, 

may need to hold higher capital buffer.   

 

4. Country Specific Variables 

 

The level of capital is also influenced by economic growth (Borio et al., 2001). 

Banks make more profit when economic growth is high and this may contribute 

towards higher capital holdings. Studies by Asarkaya and Ozcan (2007), Nier and 

Baumann (2006), Wu and Bowe (2010) have used GDP growth to control for the 

business cycle. The movements of capital is procyclical as banks’ capital increases 
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during good times through retained earnings but decreases during bad times due to 

lower earnings and difficulties in raising fresh capital.5  However, a study by 

Jokipii and Milne (2008) finds a negative relationship between capital and business 

cycle. In line with these studies, we include GDP as a country-specific variable 

that measures the annual percentage growth rate of GDP. Since East Asian 

economies often show co-movement in their business cycles, we have included 

GDP per capita and country dummy as additional variables to control for country 

specific effect.       

In line with Wu and Bowe (2010), we use Herfindahl-Hirschman Index (HHI) 

and four bank concentration ratio (CR4) as measures of banking sector concentration. 

HHI is defined as the sum of the squares of market shares of all the banks in a 

country, where the market shares are measured using total assets as a proxy for 

bank size. HHI gives higher weight to larger banks compared to the smaller ones. 

Higher HHI is associated with greater concentration in the banking industry while 

lower HHI is associated with greater competition in the industry. CR4 is measured 

using the total deposit of the four largest banks to the total deposits of all the 

banks in the sample for each country in a given year. CR4 will be equal to 1 in a 

pure monopolistic market and equal to 0 in a perfectly competitive market. 

The banking sector restructuring that happened in East Asia as a result of the 

crisis has increased market concentration in the region (Williams and Nguyen, 

2005). Hence, in this study we want to finds out how these changes influence the 

effectiveness of market discipline.       

 
5. Estimation Procedure 

 
The effectiveness of market discipline in the East Asian banking sector is 

measured using Equation 1. Further analyses are performed using Equation 2 to 

investigate the link between market discipline and market concentration. In doing 

so, two of the market concentration variables are introduced separately and the 

interaction term of market concentration and market discipline variables are 

included as a moderator in the following specification: 

 

 
5 One of the reasons for this is the pro-cyclical nature of loan demand (Gambacorta and Mistrulli, 

2004; Stolz and Wedow, 2011; Tabak et al., 2011). 
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Capitali,j,t  = o + 1ROAi,j,t + 2NPLi,j,t + 3Sizei,j,t + 4Market Disciplinei,j,t + 

5Ownershipi,j,t + 6GDPj,t + 7GDP per Capitaj,t + 8Concentrationj,t +  

9Market Disciplinei,j,t * Concentrationj,t + i,j,t   

  (Equation 2) 

 

Based on the above equation, we expect a positive coefficient for 4 and a 

negative coefficient for 8. This would suggest that greater concentration reduces 

the effectiveness of market discipline.   

Studies have also linked ownership structure with bank capital (Nier and 

Baumann, 2006; Schaeck and Cihak, 2007; Tabak et al., 2011; Wu and Bowe, 

2010). State-owned banks are more likely to hold less capital buffer than private 

banks (Tabak et al., 2011). This happens because they are often politically-linked, 

and as a result it is easier for them to raise new capital. State-owned banks capital 

buffer is also found to be less sensitive to the level of risk (Wu and Bowe, 2010).  

In contrast, Bongini et al. (2001) find that foreign-owned banks practice a more 

sophisticated corporate governance system and as a result are more efficient in 

managing risk. Hence, they can be expected to hold higher capital buffers. We 

therefore incorporate two variables that capture government and foreign ownership. 

In addition, we take into account the banks’ listing status in the stock exchange. 

Studies by Nier and Baumann (2006) and Wu and Bowe (2010) confirm that listed 

banks hold more capital. A number of banks in East Asia were recapitalized as part 

of the bank restructuring exercise. We also take this into account in our study. 

Analyses are also performed by taking into account the effect of bank ownership 

on market discipline based on the following specification: 

 

Capitali,j,t  = o + 1ROAi,j,t + 2NPLi,j,t + 3Sizei,j,t + 4Market Disciplinei,j,t +  

5Ownershipi,j,t + 6GDPj,t + 7GDP per Capitaj,t + 8Concentrationj,t + 

9 Market Disciplinei,j,t * Ownershipi,j,t + i,j,t 

  (Equation 3) 

 

A diagnostic test on the residuals of the basic pooled Ordinary Least Square 

(OLS) regressions shows that the residuals are not normal. This implies that 

Generalized Least Square (GLS) procedure is preferable compared to OLS. Hence, 

the estimation is performed using random effect panel (GLS) models. Given that 
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the bank ownership dummy variables do not exhibit substantial time-invariance, 

random effect model is preferred over the fixed-effect ones.    

In analyzing the effectiveness of market discipline on a bank’s prudential risk 

management decisions, there might still be an issue of some variables not being 

exogenous with respect to bank risk (i.e. they are correlated with the error terms). 

As argued by Nier and Baumann (2006) and Wu and Bowe (2010), banks’ decision 

to raise more capital may influence their decision to disclose more risk-related 

information or engage in the inter-bank deposits market. For example, a bank that 

plans to raise more equity may need to disclose more information about their risk 

choices in order to attract capital. Estimations that are carried out without 

controlling for the potential endogeneity between the dependent and independent 

variables can be misleading.   

Two-Stage Least Square (2SLS) analyses are performed in order to account for 

the possible endogeneity of the market discipline variables with respect to bank 

risk (i.e. they are correlated with the error terms). The instruments that are used in 

the analyses include ownership dummies, ROA, LogAsset, the loan to asset ratio 

defined as total loans to total assets, the cost to income ratio defined as overheads 

over net interest revenues plus operating incomes, and yearly time dummies. We 

have used the current year value for all the bank specific variables. While all of 

these variables are endogenous over longer horizons, they are unlikely to be 

controlled by the bank over a one-year period and are therefore taken as exogenous 

as suggested by Nier and Baumann (2006). Given that both of the market discipline 

variables exhibit time-varying characteristics, yearly time dummies are included 

in the first stage regressions.   

 

IV. RESULTS 
 

1. Data Description 

 

The analysis is performed using the sample of commercial banks in five East 

Asian countries namely Indonesia, Korea, Malaysia, Philippines and Thailand. 

Bank level data is obtained from BankScope. The database for each bank is 

obtained for the period from 1995 to 2005. Country level macroeconomic data is 

obtained from the International Monetary Fund’s International Financial Statistics 

database. Data on bank ownership and recapitalization in the five East Asian 
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countries is obtained from BankScope, banks’ and central banks’ website. All 

commercial bank data that is available from BankScope are used for our analysis. 

This yielded an initial sample of 122 banks that have data on Capital Ratio. The 

number of observation available for the regression analysis changes according to 

the variables used in the regressions.  

Table 1 shows the summary statistics of the bank specific, macroeconomic and 

market discipline variables. The dataset displays the overall, between and within 

variations of the variables. The results show that the within variations of the bank 

specific and market discipline variables for the aggregate banking system are lower 

compared to the between variations.6 This highlights the importance of analyzing 

the cross-sectional dimension of the data. The results also show that foreign owned 

banks hold higher capital on average. The between and overtime variations of the 

capital ratio are higher for the government owned banks compared to others. This 

suggests that there are noticeable differences in the level of capital holdings among 

the government owned banks and government owned banks have experienced 

significant structural changes to their capital ratio during the sample period. 

Foreign banks have higher ROA and NPL/Loans on average and higher variations 

in the two variables compared to other banks. Government owned banks and 

recapitalized banks are bigger in size. Moreover, time variation in size is 

noticeably lower compared to between variations in size for all categories of banks. 

This suggests that there are significant differences in the sizes of the banks. As far 

as the market discipline variables are concerned, we find that foreign banks have 

highest Interbank deposits on average compared to other banks while listed banks 

have lower Interbank deposits compared to other banks. In addition, variation in 

Interbank deposits between all categories of banks is higher compared to variations 

in time. Particularly, we find that government owned banks have approximately 

three times larger variation in Interbank deposits between banks compared to 

variation in Interbank deposits over time.   

  

 
6 Except for ROA which has higher within variation. 
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Table 1. Summary Statistics  

Variable Obs Mean Std 
Between 

Std 

Within 

Std 
Min Max 

Bank Specific Variables        

Capital Ratio  831 19.43 24.53 18.85 14.80 -236.20 296.70 

Gov. Owned 125 18.65 44.75 34.77 26.23 -236.20 296.70 

Foreign Owned 219 26.15 25.08 18.82 16.79 -43.70 190.01 

Listed  390 13.61 16.13 8.54 13.80 -236.20 65.69 

Recapitalised 68 12.43 9.47 2.17 9.26 -47.40 33.20 

ROA 1639 0.30 7.37 2.62 6.90 -112.21 119.99 

Gov. Owned 227 -0.31 6.20 2.34 5.67 -70.56 7.72 

Foreign Owned 358 1.05 8.85 15.72 12.95 -94.99 71.32 

Listed  803 -0.35 7.08 2.89 6.54 -112.21 28.16 

Recapitalised 108 -0.32 4.88 1.59 4.64 -40.20 8.84 

NPL/Loans 692 12.58 14.32 11.28 10.18 0.10 90.00 

Gov. Owned 99 11.85 8.67 6.97 5.39 0.40 37.70 

Foreign Owned 213 15.19 18.19 15.72 12.95 0.10 90.00 

Listed  296 11.44 13.40 9.83 9.81 0.20 81.40 

Recapitalised 47 15.29 15.11 7.64 13.53 1.20 72.40 

Log Assets 1638 14.11 1.95 1.89 0.41 9.27 9.01 

Gov. Owned 227 15.58 1.38 1.39 0.36 12.27 18.27 

Foreign Owned 358 13.01 1.35 1.29 0.44 10.19 16.12 

Listed  803 14.85 1.91 1.88 0.41 9.92 19.01 

Recapitalised 108 15.80 1.37 1.38 0.36 13.04 18.69 

Macroeconomic Variables        

GDP Growth 1639 4.47 4.62 0.78 4.56 -13.13 10.00 

GDP Per Capita 1639 3004.31 3649.10 3350.34 1464.04 3.01 13303.82 

CR4  1639 55.79 9.79 6.26 7.54 30.24 77.51 

HHI 1639 0.13 0.06 0.03 0.05 0.05 0.36 

Market Discipline Variables        

Information 1327 11.57 2.19 1.95 1.32 4.00 17.00 

Gov. Owned 187 11.86 2.30 1.87 1.55 4.00 17.00 

Foreign Owned 337 11.39 1.98 1.52 1.25 5.00 15.00 

Listed  612 11.85 2.37 2.16 1.50 4.00 17.00 

Recapitalised 99 12.30 1.95 1.05 1.68 7.00 15.00 

Interbank Deposits 1061 13.95 18.92 18.54 9.50 0.00 100.00 

Gov. Owned 152 12.89 15.07 19.95 5.78 0.00 100.00 

Foreign Owned 235 27.27 25.24 22.65 13.84 0.00 97.40 

Listed  531 7.52 10.84 12.20 7.53 0.00 91.82 

Recapitalised 86 7.86 12.23 10.82 7.96 0.00 51.34 



 Market Discipline and Bank Risk Taking: Evidence from the East Asian Banking Sector 43 

ⓒ 2017 East Asian Economic Review 

2. Empirical Findings 

 
The results in Table 2 show that ROA has a positive and significant effect on 

bank capital. This suggests that profitable banks hold more capital. The results 

show that there is no significant relationship between NPL and capital ratio.7 The 

coefficients on Log Assets are negative and significant in all specifications. This 

confirms that bigger banks hold less capital. This finding is in line with Nier and 

Baumann (2006), Wu and Bowe (2010). Both CR4 and HERF do not have 

significant relationship with bank capital. 8  This evidence indicates that bank 

capital buffers are not sensitive to competition in the banking sector. Moreover, 

we also find that GDP growth have significant and positive effect on bank capital 

holdings in specifications 1 and 3, while GDP per capita have significant and 

positive effect on bank capital holdings in specifications 1, 2 and 5. These suggest 

that banks hold more capital when economic growth and income are higher.  

The effectiveness of market discipline is analyzed using two variables; Information 

and Interbank deposits. Banks that disclose more risk related information invite 

public scrutiny. Hence, they should realign their risk taking incentive to other 

banks that do not disclose similar information by holding more capital as a buffer 

against risky assets. However, results in Table 3 show that banks which publicly 

disclose more accounting information maintain a significantly lower capital ratio. 

This suggests that disclosure does not induce East Asian banks to take lower risks. 

The ability of a bank to obtain funding from the interbank market in a way reflects 

how other banks perceive its risk profile. Since bank deposits are not insured and 

banks are more informed about the risk profiles of other banks, a bank with higher 

interbank deposits may need to hold higher capital as compensation. The results in 

column 3 and 4 confirm that banks that borrow more from the interbank market 

maintain a significantly higher capital ratio. This confirms the effectiveness of 

interbank deposits as a market discipline tool. The findings also show that foreign 

banks hold lower capital while listed banks hold higher capital.      

 

 

 

 
7 The positive effect on capital is only significant in specifications 1. 
8 Only CR4 is significant in specifications 1. 
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Table 2. A Basic Model on Bank Capital 

  (1) (2) (3) (4) (5) (6) 

ROA 
1.354*** 1.037*** 0.954*** 1.075*** 1.050*** 1.099*** 

(0.213) (0.188) (0.321) (0.196) (0.198) (0.206) 

NPL/Loans 
0.311** 0.0629 0.189 -0.0123 0.0741 0.00949 

(0.145) (0.203) (0.175) (0.208) (0.198) (0.201) 

Log Assets 
-5.098*** -5.645*** -3.007*** -21.01*** -5.665*** -21.09*** 

(0.750) (1.657) (0.983) (6.305) (1.656) (6.284) 

CR4 
-0.341** -0.140 -0.184 -0.107   

(0.134) (0.215) (0.282) (0.226)   

HHI 

    -22.98 -26.47 

    (32.35) (33.44) 

GDP Growth 
0.238* 0.0724 1.258* 0.142 0.0649 0.154 

(0.145) (0.136) (0.741) (0.162) (0.118) (0.144) 

GDP Per Capita 
0.001*** 0.000* -0.000 0.000 0.000* 0.000 

(0.000) (0.000) (0.001) (0.000) (0.000) (0.000) 

Country Dummy 
-0.0617 0.292 -2.063  0.143  

(0.659) (1.106) (1.609)  (1.193)  

Year 
1.637*** 1.704*** 0.974 3.191*** 1.656*** 3.118*** 

(0.368) (0.611) (0.825) (0.952) (0.575) (0.909) 

Constant 
-3,170*** -3,307*** -1,878 -6,060*** -3,214*** -5,914*** 

(722.1) (1,195) (1,645) (1,814) (1,130) (1,734) 

Type of 

Estimation 
OLS 

Random 

Effect 

Between 

Effect 

Fixed 

Effect 

Random 

Effect 

Fixed 

Effect 

Observations 536 536 536 536 536 536 

Banks  122 122 122 122 122 

R-squared 0.304   0.281 0.300   0.304 

Robust standard errors in parentheses and *** p<0.01, ** p<0.05, * p<0.1 
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Table 3. The Effect of Market Discipline on Bank Capital 

  (1) (2) (3) (4) 

Information 
-38.43** -33.63**   

(15.94) (14.20)   

Interbank Deposits 
  2.596*** 2.442*** 
  (0.789) (0.684) 

CR4 
0.214  0.703  

(0.489)  (0.517)  

HHI 
 -83.96  33.10 
 (58.90)  (53.79) 

ROA 
1.382** 1.345*** 3.109*** 3.164*** 

(0.565) (0.497) (0.694) (0.646) 

NPL/Loans 
-0.175 -0.0769 0.355* 0.420** 

(0.256) (0.215) (0.194) (0.187) 

Log Assets 
-0.355 -2.049 -5.728*** -5.389*** 

(3.140) (2.634) (1.920) (1.704) 

Government Owned 
12.35 13.88 -1.151 -1.145 

(10.46) (10.10) (7.944) (6.777) 

Foreign Owned 
15.68 14.25 -27.65** -25.83** 

(10.42) (9.872) (12.02) (10.43) 

Listed 
27.63* 28.46* 22.32** 22.71*** 

(14.74) (14.72) (9.024) (8.010) 

Recapitalised 
21.36 19.66 4.570 5.275 

(14.71) (13.90) (8.996) (7.834) 

GDP Growth 
-0.518 -0.252 -0.267 -0.0407 

(0.576) (0.452) (0.427) (0.386) 

GDP Per Capita 
0.001 0.000 0.002** 0.002* 

(0.001) (0.001) (0.001) (0.001) 

Country Dummy 
8.372* 4.435 -0.235 -2.114 

(4.576) (3.452) (2.540) (2.293) 

Year 
5.116*** 4.435*** 2.085*** 1.972*** 

(1.632) (1.372) (0.692) (0.676) 

Constant 
-9,767*** -8,411*** -4,159*** -3,895*** 

(3,133) (2,617) (1,385) (1,351) 

Observations 513 513 443 443 

Banks 117 117 102 102 

Goodness of Fit 0.137 0.144 0.153 0.158 

Wald chi (2) 21.24** 24.65** 43.56*** 51.96*** 

Standard errors in parentheses and *** p<0.01, ** p<0.05, * p<0.1 
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Major consolidation that took place on the East Asian banking sector after the 

crisis increased the market concentration in the banking sector. Based on Wu and 

Bowe (2010), we postulate that banks’ incentives to hold more capital in relation 

to their risk weighted assets will be mediated by the degree of competition in the 

banking sector. In doing so, we include the interactive term of two concentration 

ratios with two market discipline variables; Information and Interbank. Table 4 

presents the results. The interaction terms of Disclosure and concentration 

variables are shown to be positive and significant. This evidence suggests that 

disclosure becomes an effective market discipline tool when the banking sector 

becomes more concentrated. This could be due to fact that the consolidations that 

happened in East Asia removed weaker banks from the banking sector (Ito and 

Hashimoto, 2007). This suggests that disclosure becomes an effective market 

disciplining tool when there are stronger players in the banking system. In contrast, 

Wu and Bowe (2010) find that disclosure is linked lower capital holdings when 

market concentration increases. This could be due to the fact that greater market 

concentration in China is linked to increase in the government ownership of banks.           

On the other hand, in line with Wu and Bowe (2010) the results in column 3 and 

4 of Table 4 suggest that the net effect of Interbank deposits on capital becomes 

negative when the market becomes more concentrated. Since greater market 

concentration is linked with fewer players in the banking sector, banks will have 

lesser options to place their deposits. Our findings suggest that the collusive 

behavior of banks in a concentrated banking system could be the reason why 

Interbank deposits fail to be an effective market discipline tool.   

The findings also show that greater concentration in the banking sector as 

measured by both the ratios is linked to lower capital holdings when disclosure and 

the interaction term of disclosure and market concentration are included in the 

model. However, both of the market concentration variables are linked to higher 

capital holdings when interbank deposits and the interaction term of interbank 

deposits and market concentration are controlled for. This suggests that the effects 

of concentration variables on capital holdings are sensitive to the type of market 

discipline variables used.  
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Table 4. Market Concentration and Market Discipline 

  (1) (2) (3) (4) 

Information 
-137.4*** -62.79***   

(39.71) (16.02)   

Information *CR4 
2.434***    

(0.699)    

Information *HHI 
 443.0***   

 (110.1)   

Interbank Deposits 
  7.840*** 2.576*** 
  (1.456) (0.430) 

Interbank Deposits *CR4 
  -0.135***  

  (0.026)  

Interbank Deposits*HHI 
   -14.45*** 
   (2.505) 

CR4 
-29.31***  1.689***  

(8.364)  (0.443)  

HHI 
 -5,227***  157.6*** 
 (1,293)  (45.19) 

ROA 
1.437*** 1.421*** 1.987*** 2.209*** 

(0.297) (0.338) (0.280) (0.288) 

NPL/Loans 
0.449*** 0.488*** 0.347*** 0.358*** 

(0.160) (0.170) (0.114) (0.110) 

Log Assets 
-6.017*** -1.220 -6.300*** -7.023*** 

(2.139) (3.198) (1.260) (1.250) 

Government Owned 
6.847 6.015 11.19** 10.26* 

(11.07) (13.95) (5.299) (5.411) 

Foreign Owned 
0.0220 5.936 -1.187 -5.655 

(10.05) (12.64) (4.951) (5.253) 

Listed 
-8.365 -2.992 2.514 9.319* 

(9.536) (11.32) (4.757) (4.790) 

Recapitalised 
-2.616 -2.593 -0.395 2.142 

(12.89) (16.26) (6.260) (6.367) 

GDP Growth 
-0.710** -0.656** 0.154 0.0347 

(0.334) (0.322) (0.224) (0.200) 

GDP Per Capita 
-0.000 0.000 0.001 0.001** 

(0.001) (0.001) (0.001) (0.001) 

Country Dummy 
8.666** 12.36*** 1.777 0.665 

(3.532) (4.487) (1.701) (1.655) 

Year 
2.549*** 2.880*** 1.637*** 1.602*** 

(0.483) (0.589) (0.403) (0.390) 

Constant 
-3,364*** -5,013*** -3,284*** -3,134*** 

(906.1) (1,114) (800.2) (776.5) 

Observations 513 513 443 443 

Banks 117 117 102 102 

Goodness of Fit 0.115 0.153 0.176 0.212 

Wald chi (2) 64.72*** 56.19*** 123.38*** 131.85*** 

Standard errors in parentheses and *** p<0.01, ** p<0.05, * p<0.1 
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Further analyses are carried out to identify the effect of market discipline upon 

four distinct groups of banks, namely foreign owned, government owned, listed 

and recapitalized. The foreign owned banks are controlled by foreign shareholders 

while the government owned banks are controlled by the government. Listed banks 

are publicly quoted on a stock exchange. Recapitalized banks are the ones that have 

received one or more injections of capital. The results in Table 5 show that 

government owned banks, foreign banks and recapitalized banks hold significantly 

lower capital. On the contrary, listed banks hold significantly higher capital. We find 

that the interaction term between Information and ownership variables are positive 

and significant. This suggests that government owned, foreign owned and 

recapitalized banks are able to raise capital by disclosing more risk related 

information to public. Listed banks are under greater public scrutiny as they are 

required to disclose risk related information to public on a more regularly basis 

compared to other banks. However, results in column 3 show that greater disclosure 

by listed banks is linked to lower capital holdings. This implies that disclosure is not 

an effective market discipline tool for listed banks as observed by Wu and Bowe 

(2010).     

Banks’ ability to attract interbank deposits partly reflects how their risk profiles 

are perceived externally. Hence, banks that regularly seek funding in the interbank 

market are expected to hold higher capital. Results in columns 5 to 8 of Table 5 

confirm that banks that rely more on the interbank market do indeed hold higher 

capital. However, the operation of any disciplining effect is not evident for 

government owned, foreign owned and recapitalized banks. Column 7 indicates 

that Listed*Interbank is negative and significant, suggesting that listed banks that 

borrow more funds from the interbank market hold a lower level of capital. This 

could be due to fact that they are more reliant on equity funding compared to 

wholesale funding from the interbank market.        

Non-performing loans ratio indicates the quality of banks’ loan portfolio.  

Similar to Wu and Bowe (2010), we test the effectiveness of market discipline in 

improving banks prudential behavior for a given quality of loan portfolio. Greater 

disclosure of risk related information exposes banks to greater scrutiny and more 

disciplining action by stakeholder. For a given loan portfolio, we identify whether 

greater risk related disclosure induces banks to hold more capital. This is done by 

including the interaction term of Information and NPL ratio. Results in Table 6 

show that the coefficient on non-performing loans ratio is negative and significant 
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for all specifications. This indicates that banks with poor loan quality hold lower 

capital. The coefficients of the interaction terms of Information and NPL ratio are 

significant and positive. This confirms that banks that disclose more risk related 

information hold more risk-weighted capital for a given quality of loans.   

 
Table 5. Ownership Structures and Market Discipline 

  (1) (2) (3) (4) (5) (6) (7) (8) 

Information 
-15.41*** -17.20*** 35.35* -15.06***     

(5.820) (4.561) (20.13) (4.886)     

Information* 

Gov. Owned 

11.95**        

(5.761)        

Information* 

For. Owned 

 20.70***       

 (4.862)       

Information* 

Listed 

  -34.79*      

  (20.18)      

Information* 

Recaplitalised 

   12.26**     

   (5.691)     

Interbank Deposits 

    0.475*** 0.0650 0.943*** 0.504*** 

    (0.090) (0.234) (0.150) (0.0921) 

Interbank Dep.* 

Gov. Owned 

    0.152    

    (0.165)    

Interbank Dep.* 

For. Owned 

     0.174   

     (0.242)   

Interbank Dep.* 

Listed 

      -0.626**  

      (0.248)  

Interbank Dep.* 

Recapilatised 

       -0.391 

       (0.287) 

ROA 
1.127*** 1.208*** 0.775 1.138*** 1.948*** 1.799*** 2.357*** 1.959*** 

(0.265) (0.257) (0.596) (0.267) (0.213) (0.209) (0.265) (0.215) 

NPL/Loans 
-0.0781 0.230** 0.268 -0.0122 0.395*** 0.385*** 0.436*** 0.382*** 

(0.126) (0.110) (0.178) (0.112) (0.080) (0.079) (0.092) (0.080) 

Log Assets 
-2.690* -0.819 -4.334*** -2.749* -4.751*** -5.378*** -4.471*** -4.632*** 

(1.548) (1.507) (1.335) (1.455) (0.646) (0.579) (0.733) (0.624) 
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Table 5. Continued 

  (1) (2) (3) (4) (5) (6) (7) (8) 

Government Owned 
-152.0**    0.0212    

(77.23)    (3.047)    

Foreign Owned 

 -260.1***    -1.642   

 (62.25)    (3.088)   

Listed 

  436.5*    16.30***  

  (255.8)    (3.825)  

Recapitalised 

   -159.1**    5.567 

   (76.70)    (3.622) 

GDP Growth 
-0.0951 -0.199 0.0227 -0.153 0.0922 0.126 0.0914 0.0952 

(0.231) (0.227) (0.480) (0.233) (0.198) (0.196) (0.229) (0.199) 

GDP Per Capita 
0.001 0.000 0.000 0.001 0.001** 0.001*** 0.001 0.001** 

(0.000) (0.000) (0.001) (0.000) (0.000) (0.000) (0.000) (0.000) 

Country Dummy 
2.707* 3.006** 1.107 3.090* 0.579 1.179* -0.381 0.511 

(1.605) (1.512) (1.618) (1.711) (0.726) (0.697) (0.859) (0.726) 

Year 
2.827*** 2.787*** 0.765 3.015*** 2.011*** 1.851*** 1.575*** 1.941*** 

(0.547) (0.492) (0.945) (0.575) (0.321) (0.345) (0.383) (0.325) 

Constant 
-5,408*** -5,333*** -1,901 -5,790*** -3,955*** -3,621*** -3,095*** -3,816*** 

(1,053) (955.7) (1,746) (1,113) (639.7) (689.7) (763.7) (648.5) 

Observations 513 513 513 513 443 443 443 443 

Banks 117 117 117 117 102 102 102 102 

Goodness of Fit 0.297 0.252 0.137 0.139 0.387 0.390 0.301 0.380 

Wald chi (2) 69.94*** 82.43*** 41.43*** 65.37*** 0.292.32*** 270.78*** 223.80*** 269.84*** 

Standard errors in parentheses and *** p<0.01, ** p<0.05, * p<0.1 
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Table 6. Risk Management and Market Discipline 

  (1) (2) (3) 

Information 
-22.52*** -21.81*** -22.99*** 

(4.717) (4.201) (4.637) 

Information * NPL 
1.112*** 1.095*** 1.133*** 

(0.178) (0.163) (0.178) 

CR4 
 0.429*  

 (0.243)  

HHI 
  14.16 
  (28.69) 

ROA 
0.0418 0.0692 0.0413 

(0.305) (0.292) (0.308) 

NPL/Loans 
-14.40*** -14.21*** -14.68*** 

(2.326) (2.130) (2.329) 

Log Assets 
-4.113** -3.428** -3.661** 

(1.780) (1.726) (1.735) 

Government Owned 
5.949 5.212 5.119 

(8.869) (8.163) (8.333) 

Foreign Owned 
18.61** 18.41** 18.80** 

(8.444) (7.751) (7.946) 

Listed 
15.03* 11.54 14.36** 

(7.713) (7.021) (7.321) 

Recapitalised 
7.742 6.976 7.522 

(10.42) (9.568) (9.769) 

GDP Growth 
-0.190 -0.331 -0.218 

(0.205) (0.224) (0.217) 

GDP Per Capita 
0.000 0.000 0.000 

(0.000) (0.000) (0.000) 

Country Dummy 
0.152 1.482 0.396 

(2.233) (2.205) (2.229) 

Year 
2.557*** 2.644*** 2.613*** 

(0.441) (0.440) (0.462) 

Constant 
-4,757*** -4,978*** -4,872*** 

(854.0) (860.1) (899.2) 

Observations 513 513 513 

Banks 117 117 117 

Goodness of Fit 0.187 0.191 0.183 

Wald chi (2) 116.99*** 125.01*** 114.2*** 

Standard errors in parentheses and *** p<0.01, ** p<0.05, * p<0.1 
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V. CONCLUSIONS 
 

This paper analyses the effectiveness of market discipline in enhancing prudential 

risk management practices among the East Asian banks. More specifically, it 

studies the role of information disclosure and interbank deposits in influencing 

banks’ management of capital ratio. A sample of 122 banks from five countries 

(Indonesia, Korea, Malaysia, Philippines and Thailand) is analyzed over the period 

from 1995 to 2005. This is a crucial period for the East Asian banking system 

during which the financial crisis happened and major financial restructuring were 

initiated. The present study aims to identify the effect of these changes on the market 

discipline mechanism. From an emerging market perspective, the findings of this 

study will enable us to answer a very pertinent question as to whether greater 

market concentration discourages prudential risk management practices. This is a 

very pertinent question that we need to address in the context of the East Asian 

banking system given the fact that major consolidation has taken place in the sector 

after the Asian financial crisis. In addition, this study also aims to identify how the 

ownership structure of the banks influences market discipline. 

We find evidence of market discipline operating through interbank deposits but 

not through disclosure. However, we find that greater market concentration reduces 

banks’ incentive to hold capital and improves the effectiveness of information 

disclosure as market discipline tool. Prior to the crisis, banks in East Asia lacked 

transparency (MacDonald, 1998) and some of the information that were disclosed 

did not reflect the actual risk that the banks were exposed to (Rosengren, 1999). 

Regulators in East Asia took steps to improve financial disclosure after the crisis 

by adopting International Accounting Standards and mandating greater and more 

frequent disclosure requirement (OECD, 2003). This may be the reason why 

disclosure becomes an effective market discipline tool as the banks become more 

concentrated. Similar to Wu and Bowe (2010), we find that interbank deposits fail 

to become an effective market discipline tool when the market becomes more 

concentrated. This suggests that lack of competition in the banking sector reduces 

the effectiveness of interbank deposits as a market discipline tool.    

When the ownership structure of the banks is taken into account, we find that 

government owned banks, foreign banks and recapitalized banks are subject to 

market disciplining effect when disclosure is taken into account. But, this is not 

the case when interbank deposits are considered. In addition, we find that greater 
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disclosure and interbank funding induce listed banks to hold lower capital. This 

suggests that listed banks in East Asia are not subjected to market disciplining 

effect. Similarly, Wu and Bowe (2010) also find that listed banks in China are not 

sensitive to market disciplining effect. Finally, we find that banks with poor loan 

quality hold lower capital, but for a given quality of loans, banks that disclose more 

risk related information hold more capital. This suggests that disclosure 

encourages banks with low quality loans to be more prudent. 

The empirical evidence presented in this paper confirms the effectiveness of 

market discipline in the East Asian banking system. Greater concentration in the 

banking increases the effectiveness of disclosure as market disciplining tool. As a 

result, regulators need to ensure that the disclosure requirements of the banks are 

further enhanced so that banks disclose pertinent information to general public on 

timely manner. This puts the banks under greater scrutiny and can help in elevating 

the moral hazard problem associated with big players in the banking sector.         

 

Appendix 

 

Bank level disclosure index is constructed using the information obtained from 

BankScope database. The indices estimate the level of information that banks 

provide in their published financial statements on fifteen disclosure items. These 

indices show whether banks disclose information relating different type of risk that 

they face such as interest rate risk, credit risk, liquidity risk, market risk and 

solvency risk. The composite index is defined as  

 





15

117

1

i
iSDISC  

 

where each sub-index Si, can be related to one or more sources of risk. The 

definition and the ordering of the fifteen sub-indices are based on the presentation in 

the BankScope database. The list of sub-indices used in the study is included in 

more detail below. A value of 0 is given for each of the sub-indices when there is 

no entry in any of the corresponding categories and a value of 1 otherwise. 

However, for the capital sub-index we assign a value of 0 when there is no entry 

in any of the four categories, 1 if there is only one entry, 2 if there are two entries 
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and 3 if there are three or four entries. Note that whenever a bank discloses 

information on three of these items, one can infer the fourth. As such, providing 

information on three items is therefore considered same as providing information 

on four items. This causes the maximum attainable score on the sum of the sub-

indices to be 17.  

 

Table 7. Disclosure Index 

 Sub-index Categories Basel Risk Category 

ASSETS    

Loans 

S1: Loans by Maturity 

Short-term loan (<1 year), 

Medium-term loan (<3 years) 

& Long-term loan (>3 years) 

Interest Rate Risk, 

Liquidity Risk 

S2: Loan by Type 

Mortgage Loan, Retail Loan, 

Commercial Loans, 

Loans to Banks and  

Other Loans 

Credit Risk 

S3: Problem Loans Total Impaired Loans Credit Risk 

S4: Problem Loans by Type 

Normal Loan, Special Mention 

Loan, Substandard Loan,  

Doubtful Loans and  

Restructured Loan 

Credit Risk 

Other Earning 

Assets 

S5: Investments by Type 

Loans and Advances to Banks 

Reverse Repos and Cash  

Collateral Securities,  

Investments in Property and  

Other Earning Assets 

Liquidity Risk 

S6: Securities by Type 

Trading Securities, Derivatives, 

Government Securities,  

Equity Investments, Other 

Liquidity Risk 

S7: Investments by Maturity 

Debt Securities, Senior Debt, 

Subordinated Debts,  

(<3 months, 3 to 12 months,  

1 to 5 years & > 5 years) 

Liquidity Risk 

LIABILITIES 

Deposits 

S8: Deposits by Maturity 

Retail and Other deposit 

(<3 months, 3 to 12 months,  

1 to 5 years & > 5 years)  

Interest rate Risk,  

Liquidity Risk 

S9: Deposits by Type 

Customer Deposit, Bank  

Deposit, Government / 

Municipalities Deposit 

Liquidity Risk 

S10: Long-term Funding 
Senior Debt, Subordinated 

Borrowing, Other Funding  

Liquidity Risk, 

Market Risk 
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Table 7. Continued 

 Sub-index Categories Basel Risk Category 

Memo Lines 

 

S11: Reserves Loan Loss Reserve Credit Risk 

S12: Capital  
Total Capital Ratio, Tier 1 Ratio, 

Total Capital, Tier 1 Capital 
Cushion for Risk 

S13: Off-balance Sheet Items 

Letter of Credit Issued,  

Bank Guarantee Letter, 

Total Contingent Liabilities 

Credit Risk 

INCOME STATEMENTS 

 S14: Non-interest Income 
Net Fees & Commission 

Income, Net Gain 
Market Risk 

 S15: Loan Loss Provisions Loan Loss Provisions Credit Risk 
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This paper examines the operational limitations of the Chiang Mai Initiative 

Multilateralization (CMIM) as a regional financial safety net in East Asia and presents a 

new regional financial arrangement. To overcome the drawbacks of the Chiang Mai 

Initiative Multilateralization which has never been activated so far, this study proposes 

that ASEAN+3 establish a new lending facility, so-called a Reserve Fund Facility, and 

create a regional common reserves asset. The proposed Reserve Fund Facility framework 

guarantees lending automaticity of the liquidity facility, based on upfront funding instead 

of pledge funding. Establishing the Reserve Fund Facility could find a way of making up 

for weakness of the Chiang Mai Initiative Multilateralization and responding to the 

regional needs for effective regional financial arrangement. The full-fledged Reserve 

Fund Facility will ultimately contribute to the future development of East Asia’s 

monetary and financial cooperation beyond the Chiang Mai Initiative Multilateralization. 

Keywords: ASEAN+3, CMIM, East Asia, Regional Financial Arrangements, Liquidity 

Lending Facility, Upfront Funding 

JEL classification: F33, F44, F55 

 

 

I. INTRODUCTION 

 
ASEAN+3 monetary and financial cooperation emerged with the regional needs 

for the financial self-help measures after the Asian currency crisis in 1997-1998. 

Since then, regional financial cooperation in East Asia has been induced by gradual 

financial liberalization with increasing cross-border capital flows, establishing 

regional financial arrangements, and developing local currency bond markets. 

However, East Asian economies had been lagging behind in the development of their 

financial systems relative to that of real sectors. Underdevelopment of financial 
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sectors was due to several reasons: for instance, heavy dependence on bank-

intermediated financing and insufficient long-term credits, high degree of risk 

vulnerability to external shocks, thin regional bond markets, and premature capital 

markets. Successful regional financial cooperation facilitates effective risk sharing 

through better allocation of financial resources and ultimately promotes regional 

economic growth. 
An increasing number of studies have examined the important role of regional 

monetary and financial cooperations. Rey (2013) explores that the center economies’ 

monetary policy influences other peripheral countries’ economic conditions, 

which implies that non-center countries are sensitive to international financial 

fluctuations. Recent studies have documented its importance that the movements 

of the advanced economies affect the economic conditions of developing and 

emerging economies (Ahmed and Zlate, 2013; Aizenman et al., 2015; Forbes and 

Warnock, 2012; Fratzscher, 2011). In terms of feasible conditions for regional 

economic cooperation, there is a growing consensus that the East Asian economy 

requires gradual step-by-step progress to build the regional emergency liquidity 

facility of coordinated crisis-resolution mechanism (Hill and Menon, 2010; Kawai, 

2009, 2014; Ogawa and Shimizu, 2011, Oh et al., 2009 among others). Eichengreen 

(2010) examines several challenges for regional financial arrangements and 

proposes that countries ante up real funds and create stand-alone institution equipped 

with economic surveillance capacity. In particluar, Lamberte and Morgan (2012) 

suggest to promote the regional financial arrangement cooperating with the global 

financial safety nets and to build a regional bank to improve regional financial 

institution.  

Rhee et al. (2013) propose changes to the IMF articles of agreement to allow for 

lending or guarantees to regional arrangements directly and desirable features of 

regional mechanism. Siregar and Chabchitrchaidol (2013) raise a series of 

fundamental questions about the CMIM facility, including the limited CMIM’s 

role and AMRO’s surveillance activities. They emphasize (i) the need to integrate 

the CMIM, as a multilateral swap facility, with bilateral swap facilities to backup 

the limited amount of CMIM fund, and (ii) the need to deliberate ex ante and ex 

post conditionalities as the safeguard measures against moral hazard problem of 

the potential recipients. Krishna et al. (2014) propose two ways to strengthen a 

regional financial arrangement in East Asia: (i) establishing a currency arrangement 
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under the CMIM to increase the usage of local currencies, and (ii) creating a 

cooperative framework between the AMRO and the IMF in the area of surveillance. 

This paper contributes to the literature in the following point. The regional 

financial arrangement has been at the forefront of the ASEAN+3 monetary and 

financial cooperation. Despite the significant progress of regional financial safety 

nets in East Asia, some fundamental issues about the CMIM operation and the role 

of AMRO have been raised to enhance their effectiveness. This paper reviews the 

operational limitations of the CMIM and make a design of a new regional financial 

arrangement, tentatively named a ‘Reserve Fund Facility’ (hereafter RFF) which 

operates under a centralized paid-in capital mechanism in the region. 

The remainder of the paper is organized as follows. Section 2 reviews the 

development of the CMIM by highlighting the status quo and its limitations in 

actual operation. Section 3 proposes a new regional financial arrangement and its 

operational mechanism. Section 4 examines the major stakeholders’ incentives to 

respond to the proposed liquidity facility and prospect of financial regionalism in 

East Asia. Section 5 concludes. 

 

II. ASEAN+3 REGIONAL FINANCIAL ARRANGEMENTS 

 
1. CMIM: Development and Status Quo 

 

During the Asian currency crisis, a number of East Asian countries were dissatisfied 

with the IMF-driven economic structural reform. The conventional IMF bailout 

programs were used to be tight with the conditionalities and subject to a stigma 

effect, which made the East Asian countries reluctant to involve the IMF lending 

facilities during the global financial crisis. Chwieroth (2013), for instance, points 

out that informal staff judgments are essential in designing any IMF program. It 

resulted in initiating ASEAN+3 collective actions toward establishing regional 

financial safety nets. Their efforts led to the establishment of the Chiang Mai 

Initiative (CMI) in May 2000 under the objective to address short-term liquidity 

difficulties of ASEAN+3 members by supplementing existing international financial 

arrangements. Its mechanism was a network of bilateral currency swap arrangements 

between the central banks of ASEAN+3 member states. 

The ASEAN+3 Finance Ministers Meeting (AFMM+3) in 2009 agreed to 

multilateralize the CMI in such a way of supporting emergency liquidity from the 
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total fund of USD 120 billion under a single agreement. Since the CMIM fund is 

financed in the form of pledge funding, there is no direct and immediate reduction 

in the member state’s foreign reserves. The CMIM agreement finally came into 

effect on March 24, 2010, which is in nature a multilateral currency swap 

arrangement of the ASEAN+3 countries. As for the borrowing multiples, 0.5 

applies to China and Japan for each, 2.5 to the bigger ASEAN economies, and 5.0 

to other ASEAN economies, as summarized in Table 1. It shows that the ASEAN 

countries can draw larger amounts than their contributions. That is, allowing the 

economies of higher vulnerability to economic crisis for larger borrowing multiples 

enhances the effectiveness of the CMIM as a regional lending facility. Despite its 

loose structure with relatively small size of the fund, the CMIM is evaluated as a 

significant move towards promoting East Asia’s financial arrangement. 

 
Table 1. CMIM Contributions and Swap Amounts 

 

Contributions 
Purchasing 

Multiple 

Max. Swap 

Amount 

(USD billion) 
Amount 

(USD billion) 

Share 

(%) 

China (excl. HK) 

(Hong Kong) 

76.80 (68.40) 

(8.40) 

32.00 (28.50) 

(3.50) 

0.5 34.20 

2.5 6.30 

Japan 76.80 32.00 0.5 38.40 

Korea 38.40 16.00 1.0 38.40 

Plus Three 192.00 80.00 - 117.30 

Indonesia 9.104 3.793 2.5 22.76 

Thailand 9.104 3.793 2.5 22.76 

Malaysia 9.104 3.793 2.5 22.76 

Singapore 9.104 3.793 2.5 22.76 

Philippines 9.104 3.793 2.5 22.76 

Viet Nam 2.00 0.833 5.0 10.00 

Cambodia 0.24 0.100 5.0 1.20 

Myanmar 0.12 0.050 5.0 0.60 

Brunei Dar. 0.06 0.025 5.0 0.30 

Lao PDR 0.06 0.025 5.0 0.30 

ASEAN 48.00 20.00 - 126.20 

Total 240.0 100.0 - 243.50 

Note: Hong Kong uses only the IMF de-linked portion of the fund. 

Source: CMIM Fact Sheet (2012). 

 

The 15th ASEAN+3 Finance Ministers and Central Bank Governors’ Meeting 

(AFMGM+3) in 2012 has made the latest progress of the CMIM. First, the 
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Executive Level Decision Making Body (ELDMB) pledged to double the total size 

of the CMIM from USD 120 billion to USD 240 billion. As a result, each of 

ASEAN big five countries - Indonesia, Malaysia, the Philippines, Singapore, and 

Thailand - can access up to the maximum amount of USD 22.76 billion, compared 

to USD 11.38 billion previously. However, the CMIM fund is basically not paid-

in funding but pledge funding, being managed by the member’s central bank. 

Second, the IMF-delinked portion of the CMIM fund increased to 30%. Third, they 

agreed to prolong the maturity and supporting period for the IMF-linked portion 

from 90 days to 1 year and from 2 years to 3 years, respectively. Also the maturities 

for the IMF-delinked portion are extended from 90 days to 6 months and from 1 

year to 2 years, respectively. Fourth, the annual AFMGM+3 announced to introduce 

a crisis-prevention mechanism, called the CMIM Precautionary Line. The role of 

the existing CMIM is converted to the crisis-resolution mechanism, named the 

CMIM Stability Facility.1 Fifth, the ASEAN+3 Finance Ministers’ and Central 

Bank Deputies’ Meeting (AFDM+3) was improved to the status of the ASEAN+3 

Finance Ministers’ and Central Bank Governors’ Meeting (AFGM+3). The 

involvement of the central bank governors in the decision making process on the 

CMIM fundamental issues enables more comprehensive and in-depth discussions 

on reviewing economic issues at both national and regional level. 

The CMIM framework has also made an innovative effort to build up the 

regional surveillance unit of AMRO, headquartered in Singapore. It was initially 

established as a corporate body under the corporate law in Singapore, but formally 

accorded the legal status of an international organization on February 9, 2016. It is 

the first international organization established by the ASEAN+3 process, which 

aims to monitor regional economy and contribute to early detection of potential 

risks as well as help efficient decision making of the CMIM. 

AMRO’s surveillance activity implements its mission by distinguishing peace 

time from crisis time. In peace time, AMRO prepares quarterly consolidated reports 

assessing the overall macroeconomic condition of both the region and individual 

ASEAN+3 countries. However, in times of crisis, AMRO provides an analysis 

 
1 The crisis prevention function applies five ex-ante qualification criteria: (i) external positions and 

market access, (ii) fiscal policy, (iii) monetary policy, (iv) financial sector soundness and supervision, 

and (v) data adequacy. At the same time, the crisis prevention function can impose ex-post 

conditionality after reviewing the economic reports by the requesting country and the relevant 

surveillance reports by AMRO/ADB/IMF. 
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report on macroeconomic and financial situation of the CMIM swap requesting 

country, and monitors the use of the disbursed funds from the CMIM, as well as 

keeps a close watch on the swap requesting country’s compliance with the CMIM 

Covenants.  

 
2. CMIM: Operational Limitations 

 

1) Adequacy of CMIM Fund Size 

Although the regional financial arrangement has been at the forefront of 

ASEAN+3 monetary and financial cooperation, its effective operation has been in 

doubt. One of the important elements of the regional financial arrangements is the 

available funding amount that should be sufficient for crisis prevention and crisis 

resolution. The size of swap facilities available under the CMIM is currently 

insufficient to support preemptive and short-term liquidity, especially to cope with 

multiple simultaneous crises in the region. Adequate amount of funding will 

reduce uncertainty of liquidity provision, and CMIM activations are likely to occur 

in times of crisis. 

Even though the CMIM fund was doubled to USD 240 billion in 2012, the swap 

amount is effectively insufficient in times of crisis. Considering 70% of the CMIM’s 

IMF-linked portion, for instance, only about USD 11.52 billion is available for 

Korea. We remind that the size of the bilateral currency swap arrangement between 

the U.S. Fed. and the Bank of Korea in 2008 was USD 30 billion. From a different 

point of view, the size of the CMI, as a network of bilateral swap agreements, 

amounted to USD 78 billion in 2004 which was approximately 5% of ASEAN+3 

international reserves at that time. However, the current CMIM fund of USD 240 

billion does not even reach 5% of ASEAN+3 international reserves. 

 

2) Regional Surveillance Activities 

The existence of a surveillance unit for regional macro-prudential oversight 

is crucial for early detection of crisis symptom and proper assessment of the 

member’s economic situation in accordance with regional economic conditions. 

The ASEAN+3 Economic Review and Policy Dialogue (ERPD) has performed 

low-level regional economic surveillance, and thus its effectiveness has been 

suspected. Indeed there existed a strong demand for an independent and effective 
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surveillance unit in the region. The phased surveillance activities are comprised of 

three stages: (i) information sharing through discussions about regional economic 

trends, (ii) peer review and peer pressure among the member countries, and (iii) 

due diligence as the highest-level surveillance. However, the ASEAN+3 ERPD 

conducts low-level peer review and peer pressure in comparison to the IMF’s due 

diligence.  

Due to the limited surveillance capacity of the ERPD, the CMIM maintains the 

IMF-linked portion of the fund to mitigate a moral hazard problem. Recently, 

keeping up with the existence of AMRO, the CMIM reduced the IMF-linked 

portion from 80% to 70%. Its subsequent reduction is expected in the future along 

with AMRO’s improved surveillance capacity.  

 

3) Escape Clause 

In principle, each of the CMIM members can escape from contributing to swap 

requests by obtaining an approval of the Executive Level Decision Making Body. 

That is, even though the member countries committed to provide their contributions 

to a swap drawing, they could opt out in case of force majeure. In exceptional cases 

such as an extraordinary event and domestic legal limitations, this escape option 

can be exercised without obtaining the ELDMB’s approval. In case that financial 

crisis hits many East Asian economies simultaneously, this escape clause restricts 

the effectiveness of the CMIM activations. 

 

4) IMF-Linked Portion of CMIM Fund 

Although the CMIM facility is purely financed by the ASEAN+3 countries, 70% 

of the CMIM fund is linked to the IMF conditionality which enforces substantial 

structural reforms on the recipient economy, including considerable fiscal cuts and 

monetary policy changes. The use of IMF-linked portion was introduced to prevent 

potential moral hazard problem. However, large IMF-linked portion causes 

another side effect of thin demand for tapping the CMIM. For instance, setting up 

70% of IMF-linked portion curtails the available size of liquidity support without 

the IMF conditionality, and the swap requesting party can use only 30% of the 

fund. Accordingly, the IMF-linked portion, 70% of the fund, is still regarded as 

being large enough to restrict the member’s access to the CMIM, and the portion 

should be reduced to enhance the CMIM effectiveness. 
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5) Decision-Making Speed of Lending Approval 

Reconsideration for speedy decision making is required based on the operational 

procedure. In practice, the swap-requesting country makes contacts with the two 

co-chairs of the AFGM+3, one from the ASEAN members and another from the 

Plus Three countries, then their activation process informs other members within 

two days of the request and calls for the ELDMB meeting to make a decision 

within one to two weeks. 

The speed of decision making depends crucially on whether the IMF-linked 

portion is required or not for emergency liquidity support. If the lending requires 

only the IMF-delinked portion, the activation process is completed once the 

borrowing country reaches an agreement with the CMIM. If the lending is granted, 

currency swaps should take place within two weeks after the ELDMB’s approval. 

However, if the IMF-linked portion is included, the decision making is prolonged 

until the member country reaches an agreement with the IMF. Thus, having the 

regional financial arrangements be rapidly and automatically disbursed will 

enhance the approval speed and its effectiveness. 

 

6) Stigma Effect 

Last but not least, it is important to mitigate stigma for requesting short-term 

emergency liquidity. The emergency liquidity support programs commonly entail 

stigma, even in case of the IMF precautionary lending facilities. Similarly, 

minimizing the aftermath of a stigma effect is important for the regional financial 

arrangements. Otherwise, countries in crisis would prefer alternative crisis-resolution 

instruments, such as bilateral swap lines whenever they are able to do so. In fact, 

no East Asian country activated the CMIM during the global financial crisis. Korea 

and Singapore, for example, experienced a liquidity difficulty in financial markets 

in late 2008, but they made currency swap arrangements of USD 30 billion with 

the U.S. Fed., instead of tapping into the regional lending facility of the CMIM. 

Korea chose this channel because, among other reasons, the government might 

worry about stigma from borrowing emergency liquidity from the CMIM, which 

could aggravate the market participants’ confidence and perception on economic 

conditions. Thus, the future phase of the regional financial arrangement must be 

designed in such a way to minimize a stigma effect, even though it seems quite 

impossible to eliminate it completely. 
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III. A NEW ASEAN+3 FINANCIAL ARRANGEMENT OF 

RESERVE FUND FACILITY 

 
1. Institution Building of RFF Secretariat 

 

The proposed ‘Reserve Fund Facility’ (RFF) is basically a mechanism of automatic 

lending the chipped paid-in fund to supplement the existing CMIM process. The 

RFF provides a claim on the unconstrainedly usable regional reserve fund of 

ASEAN+3. A basic difference from the CMIM is the nature of paid-in funding, 

instead of pledge funding. This feature of the RFF would enhance the effectiveness 

of the crisis-resolution and crisis-prevention functions of the regional financial 

safety nets. This is because the use of the upfront fund can improve predictability 

of liquidity provision in crisis based on lending with mitigated policy conditionality. 

The RFF is a regional reserve pooling arrangement such that member countries 

contribute part of their official reserves to the RFF’s Operations Account. The 

member states then use emergency liquidity in times of crisis as front-line reserves 

as illustrated in Figure 1. 

 
Figure 1. Operational Mechanism of Reserve Fund Facility 

 

 

To operate a centralized reserve pooling mechanism, it is imperative that a 

proper institutional organization be in place to manage the capital effectively and 

to monitor compliance with policy conditionality to minimize a moral hazard problem. 

The ASEAN+3 process will need stronger regional surveillance mechanism equipped 

with the function of due diligence in all likelihood, since an arrangement with low-

Operations Account

USD international reserves USD surplus reserves &
local currency reserves
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degree conditionality and weak enforcement loses market confidence and is 

therefore unsustainable. Responding to the regional needs, the RFF Secretariat has 

to fall in place to operate the RFF effectively. 

We consider two types of institution building; one is to establish a brand-new 

institution to operate the RFF and the other is to extend the CMIM mandate and 

re-organize AMRO. The former is expected to take much cost and time, while the 

latter is advantageous in that it inherits the accomplishments of the existing 

ASEAN+3 financial cooperation. The latter also maintains the continuity of 

ASEAN+3 cooperation, taking less cost and time, and could be properly equipped 

by regional surveillance capacity. It seems reasonable that AMRO evolves into an 

RFF Secretariat as an independent headquarter. Once the RFF Secretariat is 

institutionalized, it manages a kind of regional common reserves asset, tentatively 

named ‘ASEAN+3 Regional Reserves’ (hereafter ARR), which is a composite 

reserves asset of the member’s paid-in international reserves. Moreover, for 

smooth functioning of the regional composite reserves asset, a coordinated exchange 

rate is required for appropriate valuation of the ARR. 

 

2. Operational Mechanism of Reserve Fund Facility 

 

1) Operations Account 

The RFF is in nature a claim to the paid-in capital that the members already 

deposited their own committed contributions of international reserves. That is, as 

shown in Figure 1, the member countries deposit committed amount of their USD 

international reserves to the RFF’s Operations Account, and they can withdraw the 

USD liquidity in times of crisis as front-line reserves. 

The RFF is different from the CMIM in that it is operated based on the paid-in 

capital, rather than the CMIM’s pledge funding. This feature does not require 

promissory-note financing and even the escape clause of breaking away from the 

multilateralized swap agreement. In this case, the member countries can unconstrainedly 

withdraw the paid-in international reserves from the Operations Account whenever 

they need, which does not result in a reduction of a country’s international reserves 

de facto. Moreover, the withdrawal from the Operations Account does not entail 

the conditionality, and thus the use of the RFF’s emergency liquidity lessens the 

concern about the imposition of harsh policy conditionality and about corresponding 

stigma, backed by both guaranteed anonymity and lending automaticity. Stigma 
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associated with the RFF lending could be mitigated if the RFF Secretariat 

guarantees anonymity for withdrawing emergency liquidity from the Operations 

Account, provided the RFF’s lending automaticity is warranted. 

The important economic aspect of the Reserve Fund Facility is the function of 

insurance against economic crisis. The RFF is similar to a typical insurance 

mechanism in that it plays a role of a prevention capacity against a possible economic 

crisis in the future. In addition, the RFF mechanism is geared to providing 

assurance to recipient countries with lending automaticity. Greater automaticity 

can give potential users higher degree of assurance that the liquidity support will 

be available when needed. Main merit of automaticity is the reduction of the 

discretionary feature of the lending decision process. 

However, the RFF differs from an insurance program in the following sense. 

The first difference between them is that the RFF does not define a triggering event, 

e.g. sovereign default, for liquidity lending process. In general, an insurance 

program carries out an ex-post resolution function after a triggering event or crisis 

happens. However, the RFF conducts an ex-ante precautionary function as the first 

line of defense to mitigate stress caused by sudden stop or sudden reversal of 

international capital flows beforehand. Second, the RFF is different from an 

insurance in terms of payment of insurance premiums. The RFF members do not 

pay explicit insurance premium, rather they contribute the pre-committed amount 

of their own reserves as a self-insurance. Then the RFF simply pools the member’s 

reserves and then provides a multilateralized backstop service (i.e., backed by a 

pool of the member’s paid-in contribution) for lending as a sort of liquidity 

insurance just like banking operation. 

 

2) Substitution Account 

Even though the Operations Account functions as a main building block of the 

RFF, there exists a possibility that the committed contribution of reserves in the 

account may not be sufficient to provide emergency liquidity during times of 

distress. In this case, the Substitution Account can be utilized to supplement the 

Operations Account by providing additional liquidity when the demand for lending 

exceeds the Operations Account’s capacity.  

The Substitution Account offers the member countries an opportunity to invest 

their spare international reserves, being non-committed for the Operations Account. 

In other words, central banks are allowed to deposit surplus U.S. dollar reserves 
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and local currency reserves in excess of the committed amount as working 

balances of the Operations Account. Then, the Substitution Account replaces them 

with the same value of an ASEAN+3 supranational reserves asset, named ASEAN+3 

Regional Reserves (ARR). In operating the paid-in capital, the Secretariat could 

offer minimal required return for the reserves contributions to compensate the 

central bank’s opportunity cost of profitability, but it could be waived if the 

member countries regard it as the insurance premium for the use of a regional 

financial safety nets. However, the return from the Substitution Account should be 

offered in the sense of the member’s incentive to deposit spare foreign reserves. 

Member countries then convert their holdings of international reserves 

denominated in local currencies into the claims denominated in the ARR unit as 

the numeraire. The account is to enable countries to alter the composition of their 

reserves by allowing the RFF to issue the local currency bonds backed by the 

RFF’s common reserves asset, and/or the ARR-denominated bonds in exchange 

for reserves in local currencies. In fact, most of regional financial arrangements 

maintain an option to issue bonds, such as Arab Monetary Fund in Middle East 

and Latin American Reserve Fund as well as European Stability Mechanism in 

euro area, except the CMIM in East Asia and the Eurasian Economic Community 

Anti-Crisis Fund in Central Asia. That is, member’s additional provision of their 

reserves takes a way of a note purchase agreement, rather than a credit arrangement. 

The Substitution Account also facilitates the central bank’s diversification of the 

reserves composition and provide an investment vehicle for its local currency 

holdings.2 

Another advantage of the Substitute Account enables us to cope with the situation 

that most member countries face liquidity difficulties. Even though it is unlikely 

to happen, if that is the case the RFF should provide against emergencies. The RFF 

can prepare for emergencies by making agreements with the IMF and/or other 

regional financial safety nets such as Arab Monetary Fund (AMF) in Middle 

East and Latin American Reserve Fund (FLAR) as well as European Stability 

Mechanism (ESM) in euro area. This viable proposition can be achieved under the 

 
2 The RFF mechanism suggests creating a regional common reserve asset, so-called ARR, which is 

similar to the IMF’s SDRs. As the SRDs are claims based on international reserves, an ARR could 

be conceptually analogous to a contingent reserve pool involving the member countries and it plays 

a role as special disbursement resources of the RFF.  
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G20 process, which mutually improves both the global and regional financial 

safety nets. For example, in addition to the RFF loans, the credit lines with the IMF 

and/or other regional financial safety nets could be made available. If this is the 

case, the RFF could issue a collateral-backed repurchase agreement or provide a 

guarantee scheme on behalf of the individual countries. 

 
3. Feasible Conditions for Operating RFF 

 

1) U.S. Dollar Convertibility 

As with the Substitution Account, it is necessary to provide U.S. dollar 

convertibility for the local currency reserves deposit. Once economic crisis hits a 

member country, she needs U.S. dollar liquidity, rather than local currencies. We 

remind the currency swap arrangements of the Bank of Korea and the Monetary 

Authority of Singapore with the U.S. Fed. In 2008, for instance, instead of tapping 

the CMI. To guarantee U.S. dollar convertibility, the RFF could seek to find out 

the direction of progressing in vertical cooperation with the IMF and at the same 

time horizontal cooperation with other regional financial arrangements. Even 

though they are reluctant to make swap agreements with individual countries in 

East Asia, the swap lines between the RFF and other regional financial 

arrangements could be possible, provided that the RFF concludes repurchase 

agreements or possibly provides the corresponding warranted collateral. 

Most of individual countries in East Asia will have difficulties in making 

bilateral swap agreements with other regional financial arrangements, while the 

RFF-backed swap lines with other regional financial arrangements or the Fed. 

might be viable. Although Korea and Singapore have made bilateral currency 

swaps with the Fed. in 2008, these will not be guaranteed in next time of crisis. 

Reminding the case of Eurozone during the European debt crisis, credit ratings of 

some Eurozone countries were overrated comparing their economic fundamentals 

because in part they are backed by Eurozone itself and its strong economies such 

as Germany and France. For a similar reason, many ASEAN+3 members will be 

expected to benefit from this opportunity. 
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2) Amount of Paid-In Contribution to Operations Account 

As pointed out earlier, the current size of the CMIM might be insufficient in 

times of crisis. In this subsection I calculate the hypothetical amount of the RFF 

paid-in contributions. One of the lessons from the Asian currency crisis is that 

countries’ vulnerability to the risk of sudden stops could have been reduced by 

managing international reserves. It is increasingly recognized that we should take 

into account the importance of capital flows especially for emerging market 

economies, and thus the adequate size of international reserves should cover a 

country’s external debt. The Guidotti-Greenspan rule specifies that international 

reserves should reflect short-term external debt, because their reserves should 

prepare the ground against a massive withdrawal of short term foreign capital.3 

Given this context, the reserve adequacy measures should include both measures 

of liquidity-at-risk and trade-related measures. The minimally required size of 

international reserves is calculated as the sum of these measures: a country’s 

international reserves add up (1) three-month imports to consider abrupt trade 

imbalances, (2) short-term external debt with the maturity of 1 year or less, and (3) 

foreign portfolio investment outflows in times of crisis. For calculation, three-

month imports data are taken from International Financial Statistics, short-term 

external debt is from World Development Indicators, portfolio investment of 

equity securities (excluding exceptional financing) is from Balance of Payments 

Statistics, and international reserves data are from World Development Indicators. 

In addition, during the recent global financial crisis, portfolio investment of equity 

securities has decreased by 29.5% on average in the ASEAN big five economies 

and the Plus Three countries. Based on this fact, 30% of portfolio investment 

outflows in equity securities is assumed to calculate the hypothetical size of 

international reserves. 

The hypothetical amount of the reserves is defined by the amount of reserves 

that a country would have to hold to maintain the coverage of aforementioned 

items of (1), (2), and (3). To determine the adequate balance of the Operations 

Account, 5% of hypothetical ASEAN+3 reserves is used as a reference level. 

The calculation presents that the size of ASEAN+3 international reserves 

 
3 de Beaufort Wijnholds and Kapteyn (2001) point out that the Guidotti-Greenspan rule deals with 

an external drain on a country’s reserves, disregarding the possibility of an internal drain such as 

capital flight by residents.  
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amounts to USD 6,345.46 billion in 2007. Taking 5% of the hypothetical 

ASEAN+3 international reserves during the global financial crisis as an amount of 

the regional fund, at least USD 320 billion is required to meet the adequate level 

of a regional reserve pooling mechanism.4 Table 2 presents member country’s 

committed paid-in capital contribution to the Operations Account, provided that 

their contribution shares and drawing multiples are the same as the CMIM. 

 
Table 2. Proposed Paid-In Capital Contribution into Operations Account 

 
Paid-in Reserves Contribution Drawing 

Multiple (USD billion) Share (%) 

China(excl. HK) 

(Hong Kong) 

102.4 (91.2) 

(11.2) 

32.0 (28.5) 

(3.5) 

0.5 

2.5 

Japan 102.4 32.0 0.5 

Korea 51.2 16.0 1 

Plus Three 256.0 80.0 - 

Indonesia 12.1376 3.793 2.5 

Thailand 12.1376 3.793 2.5 

Malaysia 12.1376 3.793 2.5 

Singapore 12.1376 3.793 2.5 

Philippines 12.1376 3.793 2.5 

Viet Nam 2.6656 0.833 5.0 

Cambodia 0.3200 0.100 5.0 

Myanmar 0.1600 0.050 5.0 

Brunei 0.0800 0.025 5.0 

Lao PDR 0.0800 0.025 5.0 

ASEAN 64.0 20.0 - 

Total 320.0 100.0 - 

Source: Author’s calculation. 

 

3) Arrangement Period of RFF Lending 

Figure 2 shows the arrangement period of IMF lending between 1990 and 2006. 

The demand for IMF lending with the actual duration of six months or less was 

 
4 Since this calculation includes solely short-term external debt following the Guidotti-Greenspan 

rule, this amount might stand a chance of being underestimated. 
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merely three cases out of 290 programs in the period. In this regard, the six to nine 

months arrangement period of the RFF seems to be reasonable because the RFF is 

able to meet the potential demand for short-term emergency lending. If the crisis-

hit country’s economic situation did not get better after utilizing the RFF liquidity 

support, the country should tap the IMF lending facilities as the international lender 

of last resort. This would be rationalized in terms of division of labor between the 

global and regional financial safety nets. 

In fact, this short arrangement period of the RFF corresponds to the European 

counterparts: loans of 45-90 days by the European ‘Very Short-Term Financing 

Facility’ (VSTF) against speculative attacks, and loans of three to nine months by 

the ‘Short-Term Monetary Support’ (STMS) against temporary balance-of-payment 

difficulties. 

 
Figure 2. Arrangement Period of IMF Lending 

 
Source: de las Casas and Serra (2008). 

 

IV. PROSPECT OF FINANCIAL REGIONALISM IN EAST ASIA 

 
In the past two decades, financial regionalism in East Asia has been manifested 

by the initiatives of regional financial safety nets and local currency bond markets. 

ASEAN+3 financial cooperation has brought to substantive fruition, but some 

critiques still exist that the ASEAN+3 process has been tied-up in the form of a 
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discussion forum. In spite of the choppy political ambience, especially among the 

Plus Three countries, to improve regional economic cooperation, it is time for the 

ASEAN+3 process to readdress the issues about the regional reserves arrangements. 

In order for ASEAN+3 to move toward the proposed regional financial arrangement, 

we consider political decision and incentives of the major interested parties such 

as the IMF, the U.S., China, and Japan. 

We experienced an episode of open opposition to regional arrangements, 

particularly to the Japanese proposal to create an Asian Monetary Fund (AMF) in 

1997. The proposal was shelved implicitly because of the anxiety about insufficient 

Asia’s capacity to provide resources and surveillance activities. In those days the 

proposal to create an AMF was confronted by China’s vigilance and both the IMF 

and the U.S. made an objection against the proposal. Instead, the U.S. counter-

proposed to establish the Manila Framework as a regional surveillance mechanism. 

Azis (2012) argues that the real reason for rejection was a fear of duplication and 

competition that could undermine the IMF’s role and credibility.  

Since then, the stance of the IMF and the U.S. administration has swung to be 

favorable for establishing the CMI. At a press conference by Horst Kohler in 

Prague on September 20, 2000, the IMF Managing Director expressed support for 

the AMF and other regional initiatives as long as they are complementary and not 

competitive with the IMF approach. China also has expressed open support for and 

an intention to actively participate in the CMI (Goad, 2000; Rowley, 2000). Timothy 

Adams, the U.S. Treasury Undersecretary for International Affairs, also mentioned 

in 2006 that the U.S. would support Asian financial cooperation if it is paired with 

the multilateral framework (Kim, 2011).  

Ocampo (2006) pointed out that while the IMF should play a central role in 

macroeconomic policy coordination at the global level, there is plenty of room for 

regional and sub-regional processes of a similar nature. This kind of division of 

labor in the provision of financial arrangements between world and regions play a 

greater role in the support of smaller economies in the region. Therefore, co-

existence and joint surveillance activity of both global and regional financial safety 

nets can provide geared efficiency and effectiveness of ex-ante crisis prevention 

and ex-post crisis resolution, like the relation between the World Bank and the ADB. 

The East Asian countries recently have sought to lessen reliance on the U.S. 

dollar as the numeraire in trade settlement and international reserve currency, 

which implies that recent market conditions are different from those of two decades 
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ago. Recent market volatility over U.S. monetary tightening has made Asia keenly 

aware of its reliance on U.S. dollar, boosting efforts to use local currencies for trade 

and other transactions. For instance, China and Japan recently decided to bypass U.S. 

dollar altogether and exchange their currencies directly, and China and Singapore also 

announced to introduce direct trading between their currencies in 2013.  

China has carried forward the renminbi internationalization. It is used in the 

settlement of border trade in Asia and renminbi banknotes are accepted in many 

tourist places in the region. If renminbi is increasingly used in regional trade and 

financial transactions and its exchange rate flexibility rises over time, variations in 

the exchange rate of Chinese yuan against other major currencies such as the U.S. 

dollar will have an increasing impact on the region. In this regard, the proposed 

scheme in this paper could promote the wide use of renminbi and thus it could be 

further incentive for China to accept this proposal of the RFF, especially by the 

function of the Substitution Account. 

The RFF-based ARR exchange rate system could provide a good incentive for 

Japan because she has made efforts to formalize a soft peg exchange rate system 

since 1997 and long continued to adopt a common currency basket arrangeent, e.g. 

the Asian Monetary Unit (AMU) composed of 13 currencies or the AMU-Wide 

composed of 16 currencies, in the ASEAN+3 region. The valuation of the ARR 

should be based on a regional basket currency and the value of the ARR should be 

regularly released under the RFF scheme.  

In East Asia, regional security tensions and the lack of sufficient political will 

to overcome historical obstacles have made ASEAN+3 efforts toward financial 

cooperation largely superficial. However, these aforementioned changed conditions 

and incentives call for a fundamental shift in regional politics and reinforced 

financial regionalism toward financial integration by increasing our collective 

capacity based on cumulative accomplishments to deal with external shocks and 

regional risk sharing.  

These incentives enable the ASEAN+3 countries to pursue a long-term roadmap 

toward ASEAN+3 monetary and financial cooperation. Viewing it from a long-

term perspective, the establishment of the RFF will lay groundwork for the East 

Asian financial and monetary cooperation. East Asia’s financial cooperation is 

expected to develop into a regional financial institution, such as an ASEAN+3 

Central Bank, by utilizing both the RFF and ARR exchange rate coordination, like 

bicycle wheels. In Figure 3, the solid-line arrows indicate the expected direction 
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of its development in all likelihood and the dotted-line arrows represent the 

probable direction of the flow. 

To this end, the committed reserves contribution to the Operations Account could 

be turned over to General Resources Account of a regional financial institution in 

the future. Furthermore, regional exchange rate cooperation via coordinating ARR 

exchange rate is imperative for the well-functioning RFF operation. In order for the 

proposed RFF to function well, an appropriate regional exchange rate arrangement 

is necessary to manage the regional common reserve asset. The valuation of the 

ARR should be based on a basket of key regional currencies that are relatively 

important in the regional trading and financial system. If this effort carries over to 

the regional common currency, then we would ultimately expect the establishment 

of an ASEAN+3 Central Bank. 

 
Figure 3. Roadmap for ASEAN+3 Financial Cooperation 

 

 

V. CONCLUDING REMARKS 

 
In this paper we examined the operational limitations of the Chiang Mai 

Initiative Multilateralization and then presented a new framework of the regional 

financial arrangement. As envisaged earlier, it is desirable to have a concentric 

paid-in liquidity support system as a front-line facility in East Asia. I propose that 

ASEAN+3 should establish a regional reserves system by the use of a supranational 
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regional reserve asset. The new regional financial arrangement, so-called a 

Reserve Fund Facility, guarantees a degree of lending automaticity in liquidity 

facility, based on upfront funding instead of pledge funding. The proposed 

operational mechanism of the RFF comprises (i) institution building of the RFF 

secretariat to manage the regional common reserves asset of ARR, (ii) an Operations 

Account and a Substitution Account, and (iii) exchange rate coordination for ARR 

valuation. 

The expected benefits of the RFF are enumerated as follows. First, the RFF 

equipped with lending automaticity can enhance the speed of approval decision 

making compared to the CMIM lending with IMF-linked portion. Second, since 

the RFF is a claim on the freely usable paid-in reserves asset of ASEAN+3, the 

liquidity-requesting country is not constrained by the IMF conditionality and 

benefits from mitigated stigma. Third, in case that a country demands additional 

drawing from the Substitution Account, moral hazard can be reduced by applying 

appropriate interest rate fee for the RFF lending. Fourth, the operation of the RFF 

is necessarily based on institutionalization, and AMRO could be re-organized as 

the RFF secretariat with its surveillance activities. Fifth, the existing bilateral 

currency swap arrangements under the ASEAN+3 process, providing local currencies 

instead of U.S. dollars, can be effectively utilized by the RFF’s Substitution Account. 

In case of won-yuan swap, Korea as a requesting country, for example, swaps 

Korean won for Chinese yuan, and then extra deposit of yuan to the Substitution 

Account converts yuan to U.S. dollars that Korea requires in crisis. This structure 

gets the bilateral and multilateral swap arrangements be complement each other. 

Lastly, the ASEAN+3 countries can reduce substantial cost of stockpiling international 

reserves by pooling their international reserves and benefit from economies of scale 

through a concentric reserve pooling system.5 Accordingly, the establishment of 

the RFF should contribute to the development of ASEAN+3 financial cooperation 

in the long run. Regional collective efforts and the member’s political will are also 

required to create favorable circumstances to ensure such an effective facility. 

 
5 Stockpiling excessive international reserves necessarily accompanies sizeable fiscal costs, including 

its opportunity costs, in the following respects: (i) assets held by international reserves tend to yield 

low returns; (ii) countries holding a large amount of international reserves are exposed to risk of 

making accounting losses arising from appreciation of domestic currencies against reserve currencies; 

and (iii) international reserve accumulation through running current account surpluses may cause 

global imbalances. 
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The feasible conditions are necessary for the full-fledged Reserve Fund Facility. 

This implies that ASEAN+3 members should make efforts to consolidate the 

foundation for moving forward in the future. In this sense, the prerequisites imply 

a roadmap toward future development of ASEAN+3 financial cooperation as 

described in Section 4. Since more in-depth study to evaluate each prerequisite 

condition one by one is beyond the scope of this paper, these points will be remained 

as future research agenda. 
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This study measures the degree of dollarization in North Korea using results from a 

survey of 231 North Korean refugees. Specifically, we compare foreign currency use of 

households as both store-of-value substitutes (i.e., asset substitution) and transaction 

substitutes (i.e., currency substitution) before and after the confiscatory currency reform 

of 2009. The degree of dollarization has advanced since the currency reform in terms of 

both asset and currency substitutions. Survey results also indicate that the Chinese yuan 

is frequently used in the Sino-North Korean border area, whereas the US dollar is 

predominantly used in non-border areas. Furthermore, foreign currency increasingly 

serves as a medium of exchange not only for large transactions but also for smaller 

transactions, such as food purchases. 

Keywords: North Korea, Dollarization, Confiscatory Currency Reform, Asset Substitution, 

Currency Substitution  
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I. INTRODUCTION 
 

De facto dollarization1 is the process in which domestic residents voluntarily 

choose to use a foreign currency2 for the same purposes as their national currency 

 
* We would like to thank three anonymous referees for very helpful comments and suggestions. 

The views expressed herein are those of the authors and do not necessarily reflect the official 

views of the Bank of Korea. 
† Corresponding Author  
1 By contrast, official dollarization is defined as a nation’s de jure adoption of the currency of a 

foreign nation to completely replace its domestic currency (Feige, 2003).  
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(e.g., a medium of exchange and store of value). This phenomenon has been 

widespread in developing and transition economies where economic agents have 

lost confidence in their local currency because of high-level inflation, expected 

exchange rate deprecation and currency confiscation (Rojas-Suárez, 1992; Baliño 

et al., 1999; Feige, 2003; de Zamarocy and Sa, 2003). 

Dollarization in North Korea began after the sudden collapse of the Soviet 

Bloc in the early 1990s (Yang, 2010; Park, 2011; Lee at al., 2012). North Korea 

faced a serious shortage of hard currency at that time because of the end of 

“socialist friendly” trade. The former Soviet Union and China started to demand 

payments for goods in hard currency at global prices. Firms and farms, previously 

having been operated with financial support from the government, were allowed 

to engage in foreign trade to obtain foreign currencies which were necessary not 

only to secure resources for operations, but also to provide the targeted amounts 

of “loyalty funds” to the nation’s leader or party. The US dollar (USD) and the 

Chinese yuan (CNY) from commercial activities in the formal sector flowed into 

the informal sector/black markets, causing breaches in the system of centralized 

state control over foreign currencies (Kim, 2008). The chronically high levels of 

inflation after the July 1 Reform Measures (the July 1st Economic Management 

Improvement Measures) in 2002 can also be considered an important factor of 

dollarization. The market price of rice in North Korea showed an average annual 

rate of inflation of 62.4% between 2003 and 2008 since the authoritarian regime 

increased official prices 25 folds on average to resolve the price gap with the 

market in 2002 (Lee et al., 2012; Cho et al., 2002). However, the confiscatory 

currency reform of 2009 was a decisive incident that brought in changes in the 

nature of dollarization.3 The loss of confidence in the NKW and the consequent 

hyperinflation in the aftermath of the reform led to a massive flight from the 

 
2 Foreign currency usually, but not necessarily, pertains to the US dollar. In this paper, the term 

“dollarization” serves as shorthand for the uses of both the US dollar and the Chinese yuan.  
3 During the reform period, the communist regime restricted the amount of the former currency 

that each household could exchange for the new one (to 100,000 old North Korean won or NKW 

per household), allowed an extremely short period for conversion (one week), and applied the 

punitive conversion rates for cash holdings (100:1), comparing conversion rates for savings (10:1) 

with those for wages (1:1). These measures in effect contributed to confiscating all old currency 

that was not converted by its holders 



Dollarization in North Korea: Evidence from a Survey of North Korean Refugees     83 

ⓒ 2017 East Asian Economic Review 

domestic money to more stable foreign currencies, such as the CNY and the USD 

(Lee et al., 2012).  

Most studies on this novel economic phenomenon rely on qualitative analyses 

based on the in-depth interviews of a few North Korean refugees who were 

mainly engaged in foreign trade (Lee et al., 2010, 2012; Lim, 2015). By contrast, 

this article extends the existing literature on dollarization in North Korea by 

employing a quantitative method to assess its degree. We use the 2015 survey 

data on North Korean refugees. The sample is those who came to South Korea 

after escaping from the North between 2007 and 2015. The timeline allows us to 

compare the household usage of foreign currencies before and after the currency 

reform. Following the dollarization literature (Rojas-Suárez, 1992; Calvo and 

Vegh, 1992; Baliño et al., 1999; Feige, 2003; Levy Yeyati, 2006), we measure 

the extent of the de facto dollarization in North Korea in two dimensions. One is 

the extent to which households hold foreign currencies as assets (i.e., asset 

substitution index), and the other is the extent to which they use foreign 

currencies for their daily transactions (i.e., currency substitution index).  

The rest of this study is organized as follows. The next section provides the 

outline of the survey and discusses the degree of dollarization in North Korea. 

The third section discusses the sources of dollarization. The final section 

summarizes the core findings of this study and examines policy implications for 

the North Korean economy.  

 

II. MEASURING DOLLARIZATION IN NORTH KOREA 
 

1. Survey and Descriptive Statistics  

 

The survey was conducted between April and October in 2015, of a total of 

231 individuals who had defected from North Korea after 2007, aged 18 years or 

above at the time of defection. The summary statistics are reported in Table 1. 

Each respondent answered the questionnaire based on the situation of the year 

prior to his/her defection, in case he/she had been presumably involved in 

economic activities on a regular basis (66.7% of respondents come under the 

post-reform period). Over 70% of the respondents stated that their origins were 

the Sino-North Korean border regions, in contrast to the composition found in the 

DPRK’s 2008 Census showing a higher proportion (69% of the total population 



84 Sung Min Mun and Seung Ho Jung 

ⓒ Korea Institute for International Economic Policy 

aged 20 or older) living in non-border areas. The distribution of origins of the 

survey is similar to that of all refugees residing in South Korea. As of March 

2016, 29,137 North Korean refugees are living in South Korea, and 75% of them 

came from either North Hamgyong or Ryanggang, two provinces bordering 

China (Ministry of Unification, 2016). Presumably, it is relatively easier for 

residents in these regions to escape from the North due to the vicinity of China 

even though the regions are economically poorer than Pyongyang and other 

provinces. However, if dollarization is more prevalent in border regions than 

in non-border regions, the total extent of dollarization may be overestimated. 

To avoid such overestimation, we conduct separate analyses for the “Sino-NK 

border regions” and “non-border regions.” 

 
Table 1. Descriptive Statistics  

Variables % 

Year of Economic Activities in North Korea1)  

 Pre-reform period (2006–2009) 33.3 

 Post-reform period (2010–2014) 66.7 

Principal Residence in North Korea2)  

 Sino-North Korean border regions 75.7 

 Non-border regions  24.3 

Gender  

 Male 22.9 

 Female  77.1 

Age  

 Under 30 36.1 

 30s 23.9 

 40s 34.8 

 50s 10.4 

60s or older  4.8 

Notes: 1) Calculated by subtracting one year from the year of defection 

2) North Hamgyong, Ryanggang, Chagang, and North Pyongan Provinces are defined as the border 

regions.  
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Among the respondents, 22.9% are male and 77.1% female;4 with 84.8% in 

their 40s or younger, implying their active involvement in economic activities. 

We conclude that the unbalanced sex ratio does not affect our findings because 

the survey mainly concerns household income and expenditure, and females 

generally tend to have higher credibility with regard to household matters than 

their male counterparts in North Korea’s patriarchal society.5 

 

2. Asset Substitution of North Korean Households 

 

Asset substitution is generally measured with the Asset Substitution Index 

(ASI), as expressed in Equation (1) (Baliño et al., 1999; Feige, 2003; Alvarez-Plata 

and Garcia-Herreo, 2008). ASI cannot be applied to North Korea, however, 

because North Koreans are reluctant to use the bank for saving; the country has 

no commercial banks and people distrust the state bank. Thus, we use an 

alternate measure which shows the ratio of household’s foreign currency assets to 

its total cash assets as described in Equation (2). 

 

ASI = 
Foreign Currency Deposits

Total Deposits (or Money Supply) 
      Equation (1) 

 

ASI (NK) = 
Household Foreign Currency Assets

Household Cash Assets
     Equation (2) 

 

We employ two methods to calculate North Korea’s annual ASI. In the first 

method, we averages the individual ASIs of all households for each year, as in 

Equation (3). In the second, the total foreign currency assets of all households are 

divided by their total cash assets each year, as in Equation (4). In the latter, the 

assets in the NKW are calculated as the sum of cash, seed money for business 

and private loans in the NKW; the assets in the yuan are the sum of cash, seed 

 
4 Around 70% of the North Korean refugees who arrive in South Korea are female. The movement 

of men is more difficult than that of women in North Korea because of the stricter monitoring 

imposed on men (Yu et al., 2012).  
5 Kang (2008) argues that the strict gender roles and sexual division of labor in the consolidated 

patriarchal system in North Korea were not significantly undermined even after the economic 

crisis in 1990.  
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money and private savings in the CNY in Chinese banks; and the dollar assets are 

the sum of cash, seed money and private loans in the USD. The “household cash 

assets” are calculated by converting the sum of the assets held in foreign currencies 

into the NKW according to the North Korea’s market exchange rates then. 

 

ASI1 = ∑ [
 Foreign Currency Assets

 Cash Assets
]

𝑖
/𝑛𝑛

𝑖    Equation (3) 

          (i = households, n = number of samples in particular year) 

 

ASI2 = 
∑ 𝐹𝑜𝑟𝑒𝑖𝑔𝑛 𝐶𝑢𝑟𝑟𝑒𝑛𝑐𝑦 𝐴𝑠𝑠𝑒𝑡𝑠𝑛

𝑖

∑ 𝐶𝑎𝑠ℎ 𝐴𝑠𝑠𝑒𝑡𝑠𝑛
𝑖

    Equation (4) 

          (i =households, n = number of samples in particular year)  

  

One of the drawbacks of using AS11 in Equation (3) is that inter-household 

asset differences may not be taken into account because AS11 gives the same 

weight for all households. On the contrary, ASI2 in Equation (4) reports a greater 

number than AS11 when the portion of total foreign assets to total cash assets is 

high. That is because dollar-rich households may overly influence the entire 

index even though their number is only meager.  

Although we use both measures to report annual ASI trends, we only use ASI1 

to analyze distributional and regional differences because the disadvantage of 

ASI2 may lead to significant errors. 

Table 2 presents the annual ASI trends of North Korean households. A 

considerable progression in asset substitution is observed before the currency 

reform, which intensifies after the reform. The two indices show that North 

Korea’s ASIs increase from 0.39 and 0.63 in 2009 to 0.67 and 0.99 in 2010, and 

then to 0.93 and 0.97 in 2012 respectively. ASI2 has been constantly higher than 

0.95 since 2010, right after the currency reform. Therefore, this outcome 

indicates that wealthier households have been more likely to hold foreign asset 

than average households since the reform.  

 
Table 2. Asset Substitution Trends of North Korean Households 

 
Pre-reform Post-reform 

 
06 07 08 09 10 11 12 13 14 

ASI1 0.69 0.65 0.49 0.39 0.67 0.67 0.93 0.83 0.82 

ASI2 0.70 0.90 0.61 0.63 0.99 0.96 0.97 0.99 0.98 

Source: Survey results are based on 118 respondents who stated that they owned cash assets. 
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Figure 1 illustrates the relative frequency distributions of ASI before and after 

the reform. The percentage of households holding more than 90% of their cash 

assets in foreign currencies is approximately 51.2% before the reform, but that 

figure increases to 70.7% afterward. At the same time, the percentage of 

households holding less than 10% of their cash assets in foreign currencies falls 

to 14.7% from 32.6%. Ultimately, most households holding cash assets have kept 

their assets in foreign currencies since the reform.  

 
Figure 1. Relative ASI Frequency Distributions Before and Since Reform 

Before Reform Since Reform 

  

Source: Survey results are based on 118 respondents who stated that they owned cash assets. 

 

At the regional level, the preferred foreign currency in the Sino-NK border 

regions is the CNY even before the currency reform, whereas the USD is 

preferred in other regions. This regional difference has become even more 

distinct since the reform (Table 3). The share of currency held in the CNY has 

spiked from 48.0% to 78.3% in the border regions, while the share in the USD 

has risen from 32.0% to 50.4% in non-border areas. 

 

Table 3. Assets Held in Different Currencies by Period and Region (%) 

 

Before Reform Since Reform 

Border Non-Border Border Non-Border 

NKW 42.7 40.2 16.9 27.2 

CNY 48.0 27.8 78.3 22.4 

USD 9.3 32.0 4.8 50.4 

Source: Survey results are based on 118 respondents who stated that they owned cash assets. 
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From a cross-country perspective, we compare the asset substitution trend in 

North Korea with those in three transitional countries in Southeast Asia. Table 

4 indicates that the North Korean trend is similar to those of the highly 

dollarized states with the high shares (over 50%) of foreign currency deposits 

in total savings such as Cambodia and Laos in the early 2000s, especially after 

the 2009 reform. Although the different approach is taken for measurement, the 

discrepancy between ASI (NK) and the standard ASI is insignificant given North 

Korea’s low rate of savings driven by distrust against banks.  

 

Table 4. ASIs of Three Southeast Asian Transitional Countries (%) 

Degree of 

Dollarization 
Country 1995 1998 2000 2002 2004 

High 
Cambodia 92 93 93 94 96 

Laos 57 76 85 71 33 

Medium Vietnam 35 37 40 39 30 

Notes: Calculated as the ratios of foreign currency deposits to total savings 

Source: Alvarez-Plata and Garcia-Herrero (2008) 

 

3. Currency Substitution of North Korean Households 

 
Currency substitution can be measured with Currency Substitution Index (CSI) 

of Feige (2003), as expressed in Equation (5). A method for estimating foreign 

currencies in circulation has not been agreed on. Some studies have used 

econometric models (de Zamacroczy and Sa, 2003; Beaugrand 2003), while 

others have conducted household surveys (Zoryan, 2005). The CSI (NK) is 

calculated on the basis of survey data. We use the ratio of household’s monthly 

average foreign currency expenditure to its monthly average total expenditure as 

a proxy for the degree of currency substitution, which is given in Equation (6). 

 

CSI = 
𝐹𝑜𝑟𝑒𝑖𝑔𝑛 𝐶𝑢𝑟𝑟𝑒𝑛𝑐𝑦 𝑖𝑛 𝐶𝑖𝑟𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛

𝐹𝑜𝑟𝑒𝑖𝑔𝑛 𝐶𝑢𝑟𝑟𝑒𝑛𝑐𝑦 𝑖𝑛 𝐶𝑖𝑟𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛 + 𝐿𝑜𝑐𝑎𝑙 𝐶𝑎𝑠ℎ 𝑖𝑛 𝐶𝑖𝑟𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛
       Equation (5) 

 

CSI (NK) = 
𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝐹𝑜𝑟𝑒𝑖𝑔𝑛 𝐶𝑢𝑟𝑟𝑒𝑛𝑐𝑦 𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒 (𝑚𝑜𝑛𝑡ℎ𝑙𝑦)

𝑇𝑜𝑡𝑎𝑙 𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒 (𝑚𝑜𝑛𝑡ℎ𝑙𝑦)
        Equation (6) 
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Just as with the ASI (NK), two methods are used to calculate the annual CSI 

(NK). The first method is averaging the individual CSIs of all households for 

each particular year, as expressed in Equation (7). The second method is dividing 

the total foreign currency expenditures of all households combined in a particular 

year by their total expenditures in that year, as given in Equation (8). Foreign 

currency expenditures are converted at market exchange rates. As the case of 

ASIs, only CSI1 is used for distributional and regional comparisons. 

 

CSI 1  = ∑ [
𝐹𝑜𝑟𝑒𝑖𝑔𝑛 𝐶𝑢𝑟𝑟𝑒𝑛𝑐𝑦 𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒

𝑇𝑜𝑡𝑎𝑙 𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒
]

𝑖
/𝑛𝑛

𝑖            Equation (7) 

   (i = households, n = number of samples in particular year) 

 

CSI2 = 
∑ 𝐹𝑜𝑟𝑒𝑖𝑔𝑛 𝐶𝑢𝑟𝑟𝑒𝑛𝑐𝑦 𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒𝑛

𝑖

∑ 𝑇𝑜𝑡𝑎𝑙 𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒𝑛
𝑖

      Equation (8) 

   (i = households, n= number of samples in particular year) 

 

The trend of the annual CSIs of North Korean households reveals an increased 

currency substitution since the currency reform in 2010 (Table 5). The two 

measures of CSI increase from 0.25 and 0.14 in 2009 to 0.43 and 0.47 in 2010, 

and then to 0.62 and 0.79 in 2012 respectively. The currency substitution is 

intensified in 2012 for both CSI1 and CSI2, implying an expansion in the currency 

substitution since 2010. Similar to the asset substitution, the higher CSI2 (relative 

to CSI1) implies that the expenditure in foreign currencies increases along with a 

rise in the total expenditure of a household. 

 
Table 5. CSI Trends of North Korean Households 

 

Before Reform Since Reform 

06 07 08 09 10 11 12 13 14 

CSI1 0.27 0.27 0.22 0.25 0.43 0.43 0.62 0.54 0.55 

CSI2 0.64 0.43 0.42 0.14 0.47 0.76 0.79 0.64 0.69 

Source: Survey results are based on 161 respondents. 

 

Figure 2 illustrates the relative frequency distributions of the CSI before and 

since the currency reform. The percentage of households paying for 90% or more 

of their expenses in foreign currencies is 19.2% before the reform but reaches 
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40.0% since the reform. On the contrary, the percentage using foreign currencies 

for less than 10% of their expenses declines from 69.2% to 37.3%.  

 

Figure 2. Relative Frequency Distributions of CSI Before and Since Reform 

Before Reform Since Reform 

 

 

Source: Survey results are based on 161 respondents. 

 

Irrespective of region, the NKW is used in more than 70% of cases before the 

reform. Since the reform, the proportion of the foreign currency use increases 

dramatically particularly in the border areas. The use of the CNY in the border 

regions significantly rises from 22.1% to 57.4%, whereas the use of the NKW in 

other regions, despite remaining predominant, decreases from 71.8% to 61.3%: 

 

Table 6. Currencies Used for Expenses by Period and Region (%) 

 

Before Reform Since Reform 

Border Non-Border Border Non-Border 

NKW 76.7 71.8 42.1 61.3 

CNY 22.1 5.7 57.4 8.6 

USD 1.1 22.5 0.5 30.1 

Source: Survey results are based on 161 respondents. 

 

Table 7 reports the patterns of currency use in terms of the goods purchased 

(crops and electronics) and the types of transactions (housing purchases and 

.8
.6

.4
.2

0

.0192 .0192 .0192 .0192

.1923

.0385

.6923

0 .2 .4 .6 .8 1

.8
.4

.3
.2

.1
0
.4

.3727

.0091 .0182 .0273 .0273 .0273.0364.0364.0455

0 .2 .4 .6 .8 1



Dollarization in North Korea: Evidence from a Survey of North Korean Refugees     91 

ⓒ 2017 East Asian Economic Review 

loans).6 Before the reform, crops are traded in the NKW in more than 90% of 

cases. Since the reform, the use of the CNY grows to approximately 40% in 

trading of both rice and flour. With regard to trade in electronic goods, which 

are relatively expensive, the use of foreign currencies is relatively high 

(30%-40%) already prior to the reform. Since the reform, the number increases 

to over 60% (CNY only). The use of the CNY rises to approximately 60% in 

housing purchases or loans. 

 

Table 7. Currencies Used in Transactions Before and Since Reform (%) 

Transaction Types 
Pre vs. Post 

Reform 

Currency Type 

NKW CNY USD 

Crops 

Rice 
Pre 94.4 5.6 0 

Post 59.1 39.6 1.3 

Corn 
Pre 98.5 1.5 0 

Post 84.3 15.7 0 

Flour 
Pre 90.0 8.6 1.4 

Post 57.6 42.4 0 

Electronics 

Fans 
Pre 75.0 12.5 12.5 

Post 24.5 63.7 11.8 

TVs 
Pre 61.1 24.1 14.8 

Post 21.4 65.8 12.8 

Refrigerators 
Pre 63.4 19.5 17.1 

Post 18.2 63.6 19.2 

Housing Purchases 
Pre 54.2 18.1 22.2 

Post 23.8 61.9 14.3 

Loans 
Pre 68.2 22.7 9.2 

Post 33.3 55.6 19.2 

Source: Based on 231 respondents’ answers in each category 

 

 

 
6 Lim (2015) reports that private lending activities have expanded across North Korea. He points out 

that the spread of private financing has been due to the dysfunction of public finance, the favorable 

environment for accumulation of capital through informal activities, and the accelerating trend of 

seeking profit through private investment.  
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III. SOURCES OF DOLLARIZATION 
 

1. Confiscatory Currency Reform  

 
The confiscatory currency reform having implemented in December 2009 

undoubtedly triggered a sudden surge in North Korean dollarization. In 2010, the 

monthly rate of the NKW depreciation against the USD exceeded 80%, and the 

rate of increase in the price of rice surpassed 50%7 (see Figure 3).  

 

Figure 3. Trends of Market Exchange Rate and Rice Price since Currency Reform 

 

Source: DailyNK 

 

North Koreans naturally switched their ever-depreciating won to more stable 

foreign currencies, such as the CNY and the USD to protect their wealth and 

purchasing power (Hanke, 2013). As seen in Table 2 and Table 5, the proportion 

of asset substitution is already high before the currency reform, whereas the 

proportion of currency substitution increases to 40%~60% from around 20% 

since the reform. This shows that North Korea has followed the precedents of 

dollarized countries. Dollarization process generally begins with asset substitution 

 
7 The author has calculated these figures from the dataset of DailyNK, a Seoul-based news agency, 

which includes monthly market price data on exchange rates and rice prices in three North Korean 

cities: Pyongyang, Sinuiju, and Hyesan.   
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and evolves into the currency substitution as going through a severe inflation 

period. Particularly dollarization phenomenon is pronounced when hyper-inflation 

is caused by inefficient currency reforms. In the case of Vietnam, hyperinflation 

approximately reached an annual rate of 400% for three consecutive years from 

1986 to 1988 after its confiscatory currency reform in September 1985 (Mas, 

1995). The Vietnamese Dong simultaneously showed an annual depreciation of 

792%8 against the dollar. This rapid and large devaluation and the consequent 

high inflation led to the spontaneous (or de facto) dollarization in Vietnam in the 

1990s. Likewise, Russia’s confiscatory currency reforms in 1993 made the ruble 

seriously unstable and increased assets held in foreign currency. Oomes (2003) 

estimates that dollar currency holdings at end-1998 constituted about two-third of 

effective broad money which is defined as board money plus foreign currency in 

circulation.     

 

2. Foreign Currency Policies   

 

Institutional factors involving foreign currencies also play an important role in 

dollarization. In most countries belonged to the former Soviet Union, dollarization 

was encouraged during the transition period, due to loosening restrictions on 

foreign currency holdings and a sharp depreciation in exchange rates (Havrylshyn 

and Beddies, 2003). If the North Korean regime had harshly restricted and 

penalized the use of foreign currencies, the rampant dollarization could have been 

prevented. After the reform, several crackdowns were conducted on exchanging 

foreign currencies in the market, but they were short-lived because of strong 

backlash from citizens as well as officials. The North Korean authorities actually 

encouraged people to use foreign currencies to retrieve them. In the mobile phone 

market (with two million subscribers), the North Korean regime ran a firm called 

Koryolink, a joint venture between the Egyptian telecommunications firm Orascom 

and Korea Post and Telecommunications Corporation, which monopolized the sale 

of mobile phones and top-up cards and accepted only USD (Kim, 2014). Another 

prominent example to accumulate foreign currencies was “Narea Card,” a cash 

card run by the Foreign Trade Bank in North Korea. The card could be charged 

 
8 The author has calculated these figures from the dataset of the World Economic Outlook of the 

IMF. 
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with foreign currencies and used for foreign currency purchases at hotels, banks, 

airports and major department stores in Pyongyang (Korea Development Bank, 

2015). Moreover, most of the state-run taxi companies, supermarkets and 

entertainment facilities usually accept hard currency. Therefore, the policies 

encouraging foreign currency use may contribute to the increasing and continuing 

trend of dollarization since the reform.  

 

3. Increasing Inflows of Foreign Currency   

 

The phenomenon where foreign currencies are more widely used than the local 

currency may be incomprehensible in a country suffering from continuing trade 

deficits. North Korea fails to record a trade surplus every year, and its annual 

average trade deficit since 2000 stands at around USD 1.1 billion.9 

Some studies however argue that the overall North Korean balance of 

payments tends to be in the black when accounts related to hard-currency-earning 

activities, such as services (e.g., transportation, tourism) and income transfer (e.g., 

international aid, remittances), and financial accounts (e.g., foreign direct 

investment) are combined (Haggard and Noland, 2007; Noland, 2013; Zang, 

2009, 2012). One of the striking features of these estimations is that North Korea 

has recorded significant foreign exchange surpluses since South Korea’s 

imposition of economic sanctions (i.e., the May 24 Measures). In the aftermath of 

the sinking of the Cheonan in March 2010, South Korea, top importing country 

of North Korea then, imposed a commercial embargo against North Korea that 

included all goods except for those produced in the Kaesong Industrial Complex. 

The significance of South Korea in North Korea’s exports sharply decreased just 

after the sanctions. On the contrary, the Chinese share has continuously increased 

up to almost 70%. Particularly, coal and labor exports to China have been regarded 

as the main sources of foreign exchange income for North Korea. Korea 

Trade-Investment Promotion Agency (KOTRA) reports that the exports of coal 

to China soared from the USD 0.4 billion in 2010 to the USD 1.1 billion in 2011 

(accounting for 45.6% of the total North Korean exports), which further rose to 

the USD 1.3 billion in 2013 (accounting for 47.1%). South Korean sanctions 

definitely led North Korea to raise its mineral product exports to China as a 

 
9 The author has calculated these figures from the statistics of KOTRA.  
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means of securing hard currency to offset the loss from inter-Korean trade (Lee, 

2015). The surge in Sino-NK trade appears to facilitate dollarization in North 

Korea because cash settlements are more prevalent in cross-border transactions 

than in inter-Korean trade. The 2012 survey of Chinese firms engaged in trade 

with North Korea found cash settlements to account for the majority (59%) of 

transactions, with only 15% of firms using the banking system. This relatively high 

figure is the result of North Korean firms’ desire to preclude the involvement of 

financial institutions, and then evade international financial sanctions (Kim and 

Jung, 2015). By contrast, according to the 2007 survey of South Korean firms 

engaged in inter-Korean trade conducted by the Korea International Trade 

Association, 76.1% of the firms responded that the majority of settlements was 

made through the banking system, such as letters of credit (L/Cs) and telegraphic 

transfers (T/Ts). Only 11.3% reported predominantly using cash settlements. As 

the proportion of cash settlements in trade becomes prevalent, the North Korean 

regime tends to experience more difficulties controlling the movement of hard 

cash. Consequently, foreign currencies from trade are prone to flow into the 

informal sector/black markets, leading to fostering dollarization.  

In addition, worker remittances are crucial to an increase in the degree of 

dollarization in North Korea. North Korean workers are dispatched to China, 

Russia, and African and Middle Eastern countries, where they are employed as 

contract workers in construction, logging, art and monument production, and 

service sector industries such as restaurants and health services. According to the 

South Korean intelligence agency, 50,000 North Korean laborers were working 

abroad in 2014, which was twice the figure in 2010. One source estimates that 

the socialist regime’s foreign exchange income from this scheme would be 

between the USD 1.2 billion and 2.3 billion per year (the International Network 

for the Human Rights of North Korean Overseas Labor). In the 1990s, worker 

remittances and private transfers in Vietnam and Cambodia were also important 

sources of de facto dollarization (Shinichi, 2007).  

The growing portion of North Korea’s hard currency revenues from the 

Sino-NK trade and overseas workers tends to flow into markets or households, 

which may have significant economic consequences for North Korean economy 

in the long run. Because particularly in transition countries, a rise in foreign 

currency transactions encourages the informal economy and weakens governments’ 

control for the planned economy, leading to large fiscal deficits. Moreover, 
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dollarization has become persistent even after the inflation and the exchange rate 

have been stabilized (Oomes, 2003; Feige, 2003; Alvarez-Plata and Garcia-Herreo, 

2008). 

 

IV. CONCLUSION 
 

This article uses the survey data of North Korean refugees who escaped the 

North between 2007 and 2015 and moved to South Korea, in a bid to identify the 

recent development of dollarization in North Korea. Specifically, we analyze the 

effects of the confiscatory currency reform in 2009 on households’ foreign 

currency substitutions for wealth allocation and ordinary transactions. The three 

core findings of the survey are generally consistent with the results of previous 

studies based on the accounts of North Korean defectors. First, the degree of 

asset substitution was already high before the currency reform, and it has 

increased further since the reform. Irrespective of regions, the NKW was 

predominantly used across the country before the reform. Since the reform, its 

dominance has decreased, particularly in the border areas, and the NKW has been 

replaced by foreign currencies. Second, regional differences are observed in the 

preferred foreign currencies. For example, the CNY is frequently used in the 

border areas, whereas residents in non-border areas prefer the USD to the CNY 

as both a store of value and a medium of exchange. Third, foreign cash which 

was previously used mainly for large-scale transactions (e.g., real estate, private 

borrowing and durable goods), has been also used for small-scale transactions in 

non-durable goods (e.g., rice and flour) since the reform. Some indices indicate 

that wealthier households are more likely to use foreign currencies than average 

households for their asset holdings and expenditures.  

The results confirm that the sudden surge in the dollarization in North Korea 

has primarily stemmed from the currency reform in 2009. This continuing economic 

trend has been facilitated by the policies allowing and encouraging foreign 

currency use as well as increased inflows of hard money from exports of minerals 

and labors, particularly since the South Korean sanctions imposed in 2010. 

The high degree of dollarization may present crucial policy implications for 

the North Korean economy. On the negative side, the main cost of the rapid 

development of dollarization is a decrease in the government’s seigniorage 

revenue. All else remaining equal, an increase in the foreign currency use results 
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in the minimal demand for the domestic currency. Dollarization greatly limits the 

ability of the North Korean regime for inflationary financing, creating money to 

deal with fiscal deficits. By contrast, strict fiscal policies induced by dollarization 

may contribute to the stabilization of prices and exchange rates. Both the inflation 

rates in the market prices of rice and the depreciation of the NKW have also 

significantly decreased since the fourth quarter of 2012 and have remained at a 

single-digit level since 2014 (see figure 3). Coinciding with the inflation pattern, 

the two indices of dollarization in North Korea compiled for this study mostly 

peaked in 2012 and stabilized afterward. Inflation has decreased in most 

dollarized countries after the degree of dollarization reached certain thresholds 

because these countries have normally adopted relevant monetary policies or 

exchange rate regimes to restrict the money supply, such as monetary targeting or 

fixed exchange rate regimes (see Appendix 1). Given the lack of data on the 

domestic and foreign money circulating in the economy, the relationship between 

the recent price stabilization pattern and the dollarization in North Korea is yet to 

be understood clearly. Future research is encouraged to observe the evolution of 

these two economic variables.  

 

Appendix 1. Degrees of Dollarization1) and Inflation  

 
1990 1995 1998 1999 2000 2001 

Cambodia 
Dollarization Index - 92 93 92 93 95 

Inflation (%) - - 15 4 -1 3 

Laos 
Dollarization Index 18 57 76 90 85 83 

Inflation (%) 36 20 91 128 25 8 

Vietnam 
Dollarization Index - 35 37 39 40 42 

Inflation (%) 67 6 7 4 -2 0 

Peru 
Dollarization Index 46 65 64 66 68 66 

Inflation (%) 7485 11 7 3 4 2 

Argentina 
Dollarization Index 47 57 58 62 65 74 

Inflation (%) 2314 3 1 -1 -1 -1 

Russia 
Dollarization Index - 29 44 41 37 34 

Inflation (%) - 197 28 86 21 21 

Note: 1) Calculated as ratios of foreign currency deposits to total savings 

Source: Alvarez-Plata and Garcia-Herrero (2008) 
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