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Among the key institutional pillars of the World Trade Organization (WTO), the Dispute 
Settlement Mechanism (DSM) has attracted the lion’s share of scholarly attention in contemporary 
research relating to the trade organization. yet this study notes that the other institutional ballast 
of the WTO, namely the Trade Policy Review Mechanism (TPRM), has remained the least 
studied, despite its significance as a safeguard against protectionism. The main reason for the 
lack of attention by trade scholars is the semantic complexity of review reports. In an effort to 
navigate through the complex, subtle, and often ambivalent text, this study uses information 
extraction (IE) techniques for both a horizontal and vertical analysis of TPR reports. A total of 
18 TPR reports on the three representative trading states in East Asia—South Korea, China, 
and Japan—have been analyzed by the Rapid Automation Keyword Extraction (RAKE) and 
TextRank algorithms. The findings of this study show important policy patterns and their changes.  
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1. INTRODUCTION

The World Trade Organization (WTO) has played a pivotal role in maintaining and 
stimulating the momentum of trade liberalization since its establishment in 1995 as the 
successor of the General Agreement on Tariffs and Trade (GATT). Over the past 25 plus 
years, the dollar value of world trade has nearly quadrupled, while the real volume of world 
trade has increased threefold. It is no wonder that the WTO’s 164 members account for 
98% of world trade. Most importantly, the trade organization has created an interrelated and 
complementary rule system that helps the international trade community to fight against the 
tide of protectionism (Goldstein, Rivers, and Tomz, 2007; WTO, 2019, 2020a). 

Among the varieties of institutional innovations that have led to the “substantial reduction 
of tariffs and other trade barriers and the elimination of preferences, on a reciprocal and 
mutually advantageous basis” (GATT 1947 Preamble), the WTO’s Trade Policy Review 
Mechanism (TPRM) is especially designed to raise awareness of members’ trade policies 
and practices and to promote accountability and transparency. Unlike other institutional 
mechanisms that focus on the conformity of members’ particular activities in relation to 
WTO norms and rules, individual TPR reports address the full range of the trade-related 
policies and practices of each WTO member (Laird, 1999). TPR reports thus provide a rich 
and insightful archive of valuable data and narratives for the international trade community. 
The TPRM has played an integral role in monitoring the trade regime, generating specific 
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information that members need, supporting domestic capacity for surveillance, and improving 
peer-review and peer-pressure procedures. Periodic reviews under the TPR mechanism have 
served as a reminder of policy commitments and as a lock-in mechanism for members. In 
a world of growing protectionism, TPRM’s given mandate of increasing transparency has 
become ever more important (Francois, 2001; Elsig, 2010; Ghosh, 2010). 

This study begins with the observation that the TPRM remains underestimated 
despite its potential as an important mechanism that can not only reflect but also refract 
the characteristics of each member’s trade policy. Strengthening the TPRM could be an 
important step toward saving the WTO, which has faced formidable challenges in recent 
years. In particular, the importance of trade policy transparency cannot be overstated during 
a time when the Covid-19 pandemic has nearly paralyzed the entire global economy and thus 
tempted many countries to raise trade barriers. TPRM contributes to the multilateral trading 
system by allowing member states to recognize and evaluate each other and by providing 
greater transparency and a better understanding of national trade policies and practices. 
Moreover, the WTO’s emphasis on the TPRM’s authority to monitor domestic transparency 
in trade decision-making areas can also help the Dispute Settlement Mechanism (DSM) 
interpret and apply transparency-related obligations in WTO agreements (Francois, 2001; 
Chaisse and Chakraborty, 2007; Ala’i, 2008; Trommer, 2017). 

With subtle naming-and-shaming purposes, however, TPR reports are particularly known 
for their nuanced handling of special trade concerns, thus making it difficult to read between 
the lines. Such a characteristic has certainly barred researchers from paying due scholarly 
attention to the TPRM in contrast to the other institutional pillar of the WTO, which is the 
DSM. Existing literature on the TPRM only offers a snapshot by focusing on either one 
country or one particular area within a country no more than a few time zones away, while 
the academic literature is largely descriptive rather than analytical (Kimura, 2008; Zahrnt, 
2009; Luo and Zhang, 2010; Zhang, 2017; Okafor and Teo, 2019; yu and Chan, 2019). 

This study attempts to bridge the gap in the literature by using text mining techniques 
for both a horizontal and vertical analysis of TPR reports.1 Text mining techniques can 
contribute to the literature by helping researchers quickly grasp meaningful information 
from a large amount of text. With their promise to achieve more effective meaning mining, 
keyword extraction algorithms have also received a great deal of attention as an effective way 
of acquiring useful information from unstructured text (Rose et al., 2010). As one of the first 
attempts to apply text mining techniques to this particular problem domain, this study lays 
the foundation for future research and studies.

The remainder of this study unfolds in three sections. Section 2 discusses data and 
methodology. A total of 18 TPR reports on the three representative trading states in East 
Asia—South Korea, China, and Japan—are analyzed. This study utilizes the Rapid 
Automation Keyword Extraction (RAKE) and TextRank algorithms, both of which are 
designed to navigate through complex, subtle, and often ambivalent bodies of text. The 
former is specialized in extracting key phrases from each document, while the latter extracts 
summary text. 

Section 3 presents the key phrases extracted by RAKE and summary sentences drawn 

1 Text mining refers to the process of mining meaningful patterns or knowledge in an unstructured 
set of text (Fayyad, 1996). It also refers to a group of techniques employed to identify trends and 
produce knowledge from data (Francis and Flynn, 2006).
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from TextRank.2 The results identify fundamental characteristics and parameters that govern 
the trade objectives, policies, and practices of each country. They also reveal the challenges 
and opportunities that each country brings to the multilateral trading system. (1) Aside from 
persistent government involvement in the economy, South Korea’s barriers to rice and rice 
products have been the most serious source of concern. (2) Some stubborn barriers to trade 
in goods and services notwithstanding, Japan’s effort to implement structural reforms has 
been highly regarded by the WTO TPRM. (3) Since its entry into the WTO in 2001, China 
has been regularly reminded of the negative impact of wide and deep intervention by state 
institutions on global trade, but to no avail. Section 4 summarizes the key findings and draws 
policy implications. 

2. DATA AND METHODOLOGy

The GATT (1947) mandated an original version of the TPRM in 1989 to periodically 
review all members’ trade policies and practices and to monitor their transparency in 
accordance with the Memorandum of Understanding on Notification, Consultation, Dispute 
Settlement, and Surveillance concluded at the Tokyo Round in 1979. Transparency builds 
trust and makes members feel that they are working together toward the common goal 
of substantially reducing tariffs and other trade barriers and eliminating preferences on a 
reciprocal and mutually advantageous basis. By embedding transparency into the GATT 
culture, the original TPRM intended to encourage members to be more engaged and 
committed to the vision of the GATT. The GATT’s transparency obligations were narrow and 
limited, however (Mavroidis, 1992). 

The WTO further strengthened the GATT TPRM so that all members comply with 
the rules, disciplines, and commitments agreed under the multilateral trade agreement 
(Kuenzel, 2019). For each review, two documents are prepared: a policy statement with 
a report submitted by the member government and a report studied independently by the 
WTO Secretariat. These two documents are then discussed by the WTO’s General Council, 
serving as the Trade Policy Review Body (TPRB). Examinations and evaluations are carried 
out against the background of the wider economic and developmental needs, policies and 
objectives of the Member concerned, as well as of its external environment (WTO, 2020b). 

All 164 WTO members are subject to periodic review under the WTO TPRM. The review 
intervals are determined by the impact of individual members on the functioning of the WTO, 
defined in terms of their share of world trade. The first four trading entities thus identified—
as of 2020, the United States, the European Union, Japan, and China—are subject to review 
every two years. Members ranked between the 5th and 20th, such as South Korea, India, and 
Brazil, are subject to review every four years. Other members are reviewed every six years 
(WTO, 2020b). 

The volume of TPR documents has expanded over the past 25 years. As of February 
2021, the WTO’s TPRM had conducted 404 reviews. Typically, each country’s individual 
report ranges from 100 to 200 pages in length. The total length of the TPR archive of country 
reports is over 450,000 pages. As the volume increases, it is becoming increasingly difficult 

2 Five key phrases are reported in each country section below. Key sentences are set to be summarized 
in 200 words for each review period of each country. The summary reports are available upon 
request.
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to analyze the documents. That is why most studies on TPRs have been limited to one 
country for only a small number of review periods (Kimura, 2008; Zahrnt, 2009; Luo and 
Zhang, 2010; Zhang, 2017; Okafor and Teo, 2019; yu and Chan, 2019). 

Using text mining techniques, this study attempts to overcome such a barrier and critically 
examines the voluminous body of TPR reports. Text mining is a field that “automatically 
extracts previously unknown and useful information from unstructured textual data by 
means of natural language processing (NLP) (Qiua et al., 2019). Until recently, extracting 
key phrases was a complex task often leading to poor performance. As text embedding 
technology advances, however, more sophisticated algorithms have become available for a 
wide variety of fields.3

In the field of trade and trade-related issue areas, there is no reliable training data that 
can be used for supervised machine learning. As a result, this study uses two unsupervised 
machine learning techniques—RAKE and TextRank—in order to navigate through the 
lengthy, complex, subtle, and often ambivalent textual data documented in TPR reports. Both 
the RAKE and TextRank algorithms are known as unsupervised, domain-independent, and 
corpus-independent methods for extracting keywords and sentences. RAKE is applied to 
find salient keywords as an extreme summary of the corresponding document, and TextRank 
is used to find important contextual clues regarding how the document is meant to be 
interpreted. Although both key phrase extraction and text summarization are available with 
TextRank, this study uses RAKE for the purpose of key phrase extraction, as the latter offers 
better and more efficient results (Baruni, 2020). 

To briefly explain, RAKE first extracts candidate keywords without stop words and then 
analyzes the frequency of co-occurrence within a candidate keyword pool. It then splits 
textual data into arrays of words and constructs word frequency (deg(w)) and co-occurrence 
(freq(w)) matrixes that assign a score to each keyword. Finally, a ratio of the degree-to-
frequency score for each candidate keyword is computed by deg(w)/freq(w). Each key phrase 
score is the total score for each keyword (Rose et al., 2010; Jindal and Kaur, 2020). Using 
Fox’s stop words list, this study chooses three-word key phrases and reports the top-five key 
phrases for each TPR report.4 

As with RAKE, TextRank is an unsupervised key phrase extraction algorithm. In addition, 
TextRank has been developed for unsupervised text summarization. It assigns relevance 

3 Information extraction method can be divided into two categories: statistics-based model and 
machine learning. In a nutshell, there is no clear-cut boundary between the two, but here we attempt 
to highlight the key differences. Statistics-based frequency distribution offers one of the simplest 
ways of extracting useful knowledge from a lengthy body of text by counting the number of 
occurrences. Its usefulness notwithstanding, however, frequency alone cannot determine the real—
as opposed to nominal—significance of extracted information. More sophisticated statistical methods 
thus conduct hypothesis testing and parameter estimation. A machine learning approach takes a 
different step by involving a machine learning algorithm, where there is a training data that it can 
learn from. Although the objective is the same, machine learning does not need any prior assumptions 
to know the relationship between words or variables. Supervised learning is the most common branch 
of machine learning. To put simply, it works by training an algorithm from a set of data where the 
output labels are already known. As will be discussed shortly, unsupervised learning method is used 
when there are no reliable training data or labels that can be used for supervised learning. 

4 Two stop words lists—the SmartStoplist and the FoxStoplist—are built into the RAKE algorithm 
library. The FoxStoplist contains 421 high-frequency stop words such as a, any, and at.
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scores to sentences using a PageRank algorithm.5 It first splits a document into sentences 
(vertex) and then calculates the similarity score between sentences by counting the number 
of co-occurrence words. Formally, given two sentences Si and Sj, with a sentence being 
represented by the set of Ni words that appear in the sentence, 1 2, , , .i i i

i nS W W W= 

 The 
similarity function for Si and Sj can be defined as follows (Brin and Page, 1998; Mihalcea and 
Tarau, 2004).

| { | & } |
similarity( , )

log(| |) log(| |)
k k i k j

i j
i j

w w S w S
S S

S S
Î Î

=
+

A ranking of the sentences is then produced according to the scores. Finally, the most 
significant sentences are selected and presented in the same order as they appear in the 
document, which constitutes the summary (Barrios et. al, 2016). 

3. EXTRACTION RESULTS AND THEIR INTERPRETATIONS

As noted above, the TPR review intervals are different from each other. At the time of 
writing of this study in February 2021, a total of 25 TPRs had been conducted for the three 
Northeastern Asian countries: six for South Korea in 1996, 2000, 2004, 2008, 2012, and 
2016; 12 for Japan in 1995, 1998, 2000, 2002, 2004, 2006, 2009, 2011, 2013, 2015, 2017, 
and 2020; and seven for China in 2006, 2008, 2010, 2012, 2014, 2016, and 2018. For the 
following analysis, six TPRs have been drawn from each country in order to match the 
sample size. 

3.1 South Korea

As in other countries both rich and poor in the world, the agricultural sector in South 
Korea remained heavily protected at the beginning of the WTO. The rice sector has been 
particularly immune to tremendous structural change thanks to the unusually high level 
of protection (Cho and Park, 2014; Maeng, 2019). The share of agriculture, forestry, and 
fisheries in South Korea’s total employment decreased continuously from 17.9% in 1990 to 
8.1% in 2004 to 3.9% in 2018 (Ministry of Employment and Labor, 2020). The three sectors’ 
share in South Korea’s gross domestic product (GDP) constantly decreased from 4% in 2003 
to 2.1% in 2010 to 1.6% in 2019. Nevertheless, the share of rice in the three sectors increased 
from 14.3% to 16% during the same period (Statistics Korea, 2020). The rice sector has 
indeed reflected and refracted South Korea’s political and economic landscape. In 2019, the 
share of rice farming in South Korea’s farming households was around 50%. Although its 
share of the population has declined from 80% in the early 1990s, its political and symbolic 
influence has not (Choi and Kim, 2011; Lee, 2020).

The extraction results from both RAKE and TextRank indicate that the WTO TPRM has 

5 PageRank is a method for computing a ranking for every web page based on the graph of the web. 
PageRank helps search engines and users quickly make sense of the vast heterogeneity of the World 
Wide Web (Brin and Page, 1998). The basic concept of PageRank is that the ranking of a web page 
depends on the importance of the web page suggested by other web pages in terms of page links (Kim, 
et al., 2013). 
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found the out-of-quota tariff rates on rice imports to be highly problematic.6 According to 
RAKE, the phrase “out-of-quota rates” appears at the top of the extracted list of key phrases 
from 2008 to 2016.7 TextRank summaries of 2008 and 2012 TPRs also confirm the point: “The 
consistently large unfilled share of tariff quotas on some items, even with relatively low in-
quota tariffs, suggests that their administration and allocation may, inter alia, be restricting 
imports.” TPRs on South Korea have thus repeatedly called for reductions of trade barriers 
and reforms of the price supporting system in the agricultural sector. As the 2016 TPR 
notes, “at the border, tariffs continue to be the main instrument supporting domestic prices, 
particularly on rice” even after a 20-year moratorium on the tariffication of rice imports, 
during which South Korea allowed minimum market access opportunities of 1-4% of its 
domestic consumption (Lim and Blandford, 2009). 

Table 1. RAKE results for South Korea’s TPR reports.

year/rank 1 2 3 4 5

2016 out-of-quota 
rates in-quota tariff state-owned 

enterprises tariff-rate quota tariff quota 
system

2012 out-of-quota 
rates

state-owned
enterprises

state-trading 
entities

unfair trade 
practices

intellectual 
property

rights

2008 out-of-quota 
rates

non-ad valorem
duties

state-trading 
entities

differentiated 
pricing system

intellectual 
property

rights

2004
transparent 

market-
driven economy

state-trading
enterprises

non-performing 
loans

anti-dumping
provisions value-added rule

2000 shelf-life 
requirements

resisted 
protectionist 

pressures

state-owned
enterprises

intellectual 
property

rights

non-tariff 
barriers

1996
balance-of-
payments
grounds

state-trading 
entities

intellectual 
property

rights
in-quota imports

import 
diversification 

program

6 During the final stage of Uruguay Round negotiations (1986-1994), the South Korean government 
successfully negotiated to receive special treatment for rice and rice products on the condition that it 
was obliged to import a minimum amount of rice that would gradually increase until the grace period 
ended in 2004. The South Korean government made a deal with the WTO and key rice exporter 
countries to extend the tariff-rate quota (TRQ) formula for an additional 10 years until 2014 (Koo 
and Choi, 2019: 281-281). As a two-tiered tariff regime, a TRQ offers an institutional compromise 
between import quotas and tariffs to regulate (politically sensitive) imports. In its essence, a TRQ 
regime permits a lower tariff rate (a.k.a. in-quota rate) on a specified quantity of imports, while 
allowing a higher tariff rate on imports that exceed that quantity (a.k.a. out-of-quota rate). Unlike 
a traditional quota, a TRQ does not limit the quantity of imports. However, imports would be 
effectively restricted if the out-of-quota rate were set at a prohibitive level (Gorter and Kliauga, 2006; 
Lim and Blandford, 2009).

7 The 2008 TPR report notes that South Korea’s tariff rate is well over 100% on many non-quota items 
and that it is as high as 887.4 % on some agricultural products.
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The peer-pressure mechanism was finally effective when the South Korean government 
announced its plan for the termination of special treatment on rice and rice products and its 
intention to subject them to ordinary import tariffs as of 1 January 2015. It took five years 
for the South Korean government to reach deals with five rice exporters—the US, China, 
Australia, Thailand, and Vietnam—on the terms and conditions of its rice imports. The WTO 
completed the certification process in January 2020 and allowed South Korea to keep a 513% 
tariff on imported rice in 2020 (Kim, 2019; WTO Agreement on Agriculture, Attachment to 
Annex 5, 2020c). However, this should by no means be seen as a full resolution of South 
Korea’s agricultural trade issues. 

In the meantime, state-owned enterprises (SOEs) have emerged as key players in global 
trade. This new development has been controversial with the rise of state capitalism. Despite 
the positive role of SOEs in providing public goods for the domestic economy, the privileges 
that they enjoy have produced negative externalities that hamper competition and undermine 
efficiency.8 The WTO has thus attempted to address the problem of indirect subsidies by 
SOEs, as well as by central and local governments, but to no avail. The WTO rules fall short 
of what is required to reduce the privileges and unfair advantages that SOEs have in their 
operations. Furthermore, the WTO’s subsidy rules cannot regulate the subsidies provided 
by SOEs to private companies unless the SOEs are demonstrated to be public entities (The 
Economist, 2012; Chafuen, 2019; Lee, 2019).

Against this backdrop, the South Korean economy’s heavy reliance on public and semi-
state-owned enterprises has been problematic. The TextRank summary notes WTO concerns 
about “the central government’s contingent liabilities associated with loan guarantees (3% 
of GDP), the rise in state-owned enterprises’ debt (to 23% of GDP) mainly related to real 
estate, and the expected increase in spending (amounting to 11% of GDP) associated with the 
expanded range of services covered by the National Health Insurance and pensions during 
the next 50 years owing to South Korea’s rapidly aging population.” The RAKE results echo 
the point: ranked in either second or third place, SOEs appear in all six TPRs under analysis 
(see Table 1).

In contrast to its critical assessment of South Korea’s agricultural protectionism and the 
dubious practices of SOEs, the TPRM highly regards South Korea’s achievements in non-
tariff barriers in other sectors as well as in the intellectual property rights (IPRs) regime. In 
fact, South Korea has not received much criticism in manufacturing industries, and its reform 
effort in the IPRs regime has been noted as one of its strengths. As the 2016 TPR notes: 
“The simple average applied most-favored nation (MFN) tariff rate was 11.3% on imports of 
manufacturing products, and the rate was 6.3% on manufacturing excluding food processing 
products; both are much lower than the rates for agricultural products.” Also, the 2016 
TPR considers it to be a positive point that South Korea has tried hard to remove technical 
barriers to trade. An example is the decreasing number of items subject to minimum shelf-life 
requirements, about which many countries, including Japan, complained in the second half of 

8 According to a study by the Organization for Economic Co-operation and Development (OECD), 
SOEs in 37 member countries are valued at over USD 2 trillion and on average account for less than 
3% of their GDP, but “are highly concentrated in strategic sectors on which large parts of the private 
economy depend. Half of SOEs by value operate in the network industries (telecoms, electricity 
and gas, transportation and postal services)” (https://www.oecd.org/corporate/oecd-dataset-size-
composition-soe-sectors.htm). Another OECD study in 2017 found that among 40 countries there 
were about 2,500 SOEs, while China alone had over 50,000 (Chafuen, 2019).
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the 1990s. Moreover, according to the RAKE results, transparency of information disclosure 
and the strengthening of IPRs by the South Korean government have been consistently 
ranked as strong points. 

3.2 Japan

Since its admission to the GATT in 1955, Japan has benefited from the free and open 
international trading system. It also substantially removed tariff barriers to trade throughout 
the 1970s and 1980s (Itoh, 1994). Until the 1990s, however, Tokyo suffered from a reputation 
of being unfriendly to foreign competition, as manifested by its notorious non-tariff barriers 
(Pempel, 1998). In the wake of the 1997-1998 financial crisis, Japan began its attempt to 
play an active role in the global trading system, departing from its passive and reactive 
position. The signing of the first Asian-only trade agreement with Singapore in 2001 and the 
trans-Pacific agreement with Mexico in 2003 were landmarks of Japan’s new trade policy 
and strategy (Park, 2007; Solis, 2009; Koo, 2018). yet the road to a global trade leadership 
position was a bumpy one due to domestic resistance and protectionist inertia. Aside from 
the ruling Liberal Democratic Party’s unholy ties with uncompetitive business interests, the 
severe governmental politics among the four major ministries, including the Ministry of 
Finance, the Ministry of Foreign Affairs, the Ministry of the Economy, Trade, and Industry, 
and the Ministry of Agriculture, Forestry, and Fisheries, led to a bureaucratic stalemate by 
the mid-2000s, especially on the agricultural front. For the Japanese trade leadership, the 
conclusion of the Korea–US free trade agreement (FTA) in 2007 was a wakeup call. Fear 
of exclusion from the US market prompted Japan to resume its initiative to build regional 
economic alliances such as ASEAN+6 and the East Asia Summit. Its new trade strategy and 
global leadership culminated in the successful conclusion of the Trans-Pacific Partnership 
(TPP) negotiations in 2015 and in the conclusion of the Comprehensive and Progressive TPP 
(CPTPP) negotiations in 2018, which rescued the TPP that had never entered into force due 
to the withdrawal of the US (Terada, 2010, 2019). 

Against this background, both RAKE and TextRank show the evolution of the WTO’s 
evaluation of Japan’s trade policy and practices. On the whole, the WTO’s TPRs have 
expressed concerns about Japan’s tariff barriers to agricultural and livestock products. 
According to RAKE, “non-ad valorem duties” ranked at the top of the list of key phrases 
from 2000 to 2013. Non-ad valorem tariffs are not expressed as a percentage of the price or 
value. They can be specific, compound, mixed, or some other form. TPR reports consistently 
criticized Japan’s non-ad valorem duties involving specific rates, particularly for agricultural 
products. Other things being equal, ad valorem tariffs can be less transparent than non-ad 
valorem ones. But in Japan the latter was implemented in a less transparent manner, possibly 
distorting the price mechanism and the domestic pattern of production. For instance, the ad 
valorem equivalents (AVEs) of non-ad valorem duties ranged from 40.1% to a whopping 
983.7% in 2000.9 

Another characteristic feature of Japan’s tariff policy revealed by RAKE is the “HS 
9-digit level” in relation to the GATT’s Generalized System of Preferences (GSP). The key 
phrase appears in the top-five list three times in a row in 2009, 2013, and 2017. According 

9 Specifically, the problem is the calculation of AVEs of special duties that require harmonization of 
trade and customs data and its integration process, which is practically impossible (Bouët et al., 
2005).
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to the 2017 TPR report, for instance, Japan applies preferential tariff rates to 138 developing 
countries and five territories under the GSP, while the poorest developing countries (47 in 
2016) are subject to additional preferences. However, it is pointed out that some HS 9-digit 
products, such as rice and meat, on the priority tariff list have been excluded at the expense 
of developing countries.

However, Japan has been adaptive to and respectful of TPR reviews and recommendations 
to the extent that its TPR reports have less of a tendency to repeat the same key phrases 
than those for South Korea and China. For instance, “non-tariff border measures” such as 
import prohibitions, import licensing, and quantitative restrictions were ranked second in 
the 2000 and 2004 lists but have disappeared from the top-five list since 2009. Even the 
usual suspect—namely non-ad valorem duties—disappeared from the 2017 top-five list 
of key phrases. The 2017 TPR report notes that the simple average rate for all the AVEs 
supplied is 32.7%, while the highest rate is 389%, a much lower rate than before (see Table 
2). In addition, the TextRank summary results indicate that Japan has made diligent efforts 
to promote market opening by eliminating the restrictions imposed on foreign capital 
investment as well as other non-tariff barriers. For instance, the 2004 TextRank summary 
notes that revisions to the Securities and Exchange Law have allowed foreign securities 
companies to engage in direct transactions with Japanese stock exchanges, while the 2009 
summary indicates that Japan has continued to promote structural reforms for a “fully opened 
market to the international community”. 

Another notable point in Japan’s trade policy trend is the TPP. The term was ranked first 
in the 2017 RAKE list. It is well documented that Japan played a pivotal role in reviving the 
TPP with 11 negotiating members but without the US. Despite the tenacious resistance of 
agricultural interests, Japan has liberalized many of its agricultural products. Of the 929 items 
whose tariffs had not been lifted by Japan’s previous FTAs, 834 were agricultural, forestry, 
or fishery products. Under the CPTPP, about 30% of these heavily protected agricultural 
products are now tariff-free (Terada, 2019). 

Table 2. RAKE results for Japan’s TPR reports.

year/rank 1 2 3 4 5

2017 Trans-Pacific 
Partnership

commercial 
farm households

anti-monopoly 
act HS 9-digit level anti-dumping 

duties

2013 non-ad valorem 
duties HS 9-digit level anti-monopoly 

act
corporation tax 

rate
state-trading 

activities

2009 non-ad valorem 
duties HS 9-digit level ad valorem 

equivalents
non-performing 

loans
anti-monopoly 

act

2004 non-ad valorem 
duties

non-tariff border 
measures ad valorem rates quota-free 

treatment
anti-competitive 

activities

2000 non-ad valorem 
duties

non-tariff border 
measures

ad valorem 
equivalents

intellectual 
property rights

non-tariff 
barriers

1998 intellectual 
property rights

non-
manufacturing 

sector

intra-industry 
trade

demand-supply 
adjustment

foreign direct 
investment
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3.3 China

Since joining the WTO in 2001, China has achieved significant growth in trade in goods 
and services (Choi, 2014). Problems and conflicts have emerged that are related to China’s 
unfair trade policies and practices. As noted in the South Korean section above, China has 
become the primary driver of the rise of state capitalism as a challenge to the free and open 
international trading system. Through various measures, including implicit and explicit 
restrictions against potential foreign competition, special tax exceptions, and direct and 
indirect subsidies, Chinese governments, both central and local, have helped Chinese SOEs 
to strengthen their competitiveness and expand their global influence (Lai, 2004; yu, 2014).10 
As a result, foreign companies have experienced disadvantages in the form of restricted 
access to strategic industries in China, while facing the predatory penetration of Chinese 
exports in their home markets. Many foreign observers have thus expressed their concerns 
that the level playing field has been violated (Mavroidis and Sapir, 2021). A representative 
example of a policy favorable to the monopolistic status of Chinese SOEs is the Anti-
Competition Law of China. The WTO’s TPRM has repeatedly noted that, even under anti-
competition laws, Chinese SOEs that are legally granted exclusive production and sales 
rights are exceptionally protected from legitimate business competition. 

The extraction results from both RAKE and TextRank indicate that the WTO TPRM has 
repeatedly found the “excessive government intervention” in market activities to be very 
problematic in China. According to RAKE, state-owned enterprises and other state-owned 
organizations appear in the top-five list of key phrases in all six TPR reports under analysis. 
For instance, the 2010 TPR notes that their monopolistic status is giving these SOEs a 
competitive advantage over private entities and that the benefits enjoyed by SOEs continue 
to increase. It is also noted that SOEs hold significant market shares in certain strategic areas 
of the economy and that shadow banking has emerged as an important source of funding for 
the beneficiary sectors of the government’s stimulus package in the form of infrastructure 
projects and other fiscal measures since the 2007-2008 global financial crisis.

China’s SOE problems are parallel to the problems of the anti-competition law. Instead 
of promoting and protecting competition, the Chinese government has implemented the 
regulations in a discriminatory manner in favor of SOEs (Kim, 2014; Lee, 2015). The RAKE 
results show that the phrase “anti-unfair competition law” regularly appears in the top-five 
list of key phrases, indicating its restrictive nature for “foreign-owned enterprises”, a phrase 
which also appears in the top-five list of all the TRP reports under analysis. 

In the meantime, the TextRank summaries reveal that the food safety law has been 
strengthened by imposing strict punishments for violations of laws and regulations. Under 
the enhanced regulations, Chinese consumers are better protected from unsafe and unhealthy 
food products produced by Chinese firms. At the same time, new food safety regulations can 
serve as disguised protectionism against foreign suppliers. The 2016 TPR report, for instance, 
notes that foreign suppliers who export food products to China and Chinese firms who import 
foreign food products are both subject to strict state entry–exit inspection and quarantine 

10 There were 27 SOEs in the Fortune Global 500 (FG500) in 2000, and this number increased to 102 in 
2017, accounting for one-fifth of FG500 corporations. In 2017, the revenues of FG500 SOEs reached 
a total of USD 6.1 trillion, amounting to 22% of the total revenue of all FG500 corporations. Chinese 
SOEs represent a significant portion of FG500 SOEs. In 2000, there were 27 FG500 SOEs, nine of 
which were from China; in 2017, 75 of the 102 FG500 SOEs were from China (Lin et al., 2020).
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regulations to the point that they worry about the cancellation of their registrations and about 
the risk of damage to their reputation due to public accusations of alleged violations of safety 
regulations.

It is clear that what China has contributed to global free trade should not be 
underestimated. For the past two decades, China has opened its huge domestic market to 
foreign exporters and investors. It has also been a source of productive innovation and 
change, therefore enhancing the global standard of living. According to the RAKE results, 
key phrases containing the word “foreign” appear in the top-five list for all the years 
under analysis, suggesting that the opening of foreign investment is on the rise. The lower 
investment and import restrictions required of Beijing as a condition of its WTO membership 
stimulated multinational companies to rush into the vast Chinese market (Davis, 2018). China 
has become the world’s manufacturing hub, and Chinese imports of primary and intermediate 
goods have soared. The 2018 TPR report, for instance, notes that foreign investment in the 
exploration and development of oil of all types is encouraged. It also underscores the fact 
that the number of foreign investment opportunities is expected to increase, especially in 
transportation for the gas and telecommunication sectors. 

The analysis above depicts China as a double-edged sword for the world trade system. 
China is far from a free trader. Growing concerns over the unfair trade practices of SOEs 
are focused on China, prompting a variety of bilateral discussions coupled with multilateral 
efforts to effectively govern Chinese SOEs within the WTO rules. At the same time, China 
has become the center of global trade since its admission to the WTO 20 years ago. No 
significant reforms would be possible without the participation of China. In fact, China has 
complied with all WTO rules that are clearly established. For some commentators, China is 
not the cause of the WTO problems; rather, it is an outcome of the problems (Zhang and Li, 
2014). It remains to be seen whether or not and to what extent the peer-pressure mechanism 
will lead to “belling the Chinese dragon”. 

Table 3. RAKE results for China’s TPR reports.

year/rank 1 2 3 4 5

2018 out-of-quota 
rates

inter-ministerial 
joint conference

anti-unfair 
competition law

state-owned 
enterprises

foreign-invested 
cinemas

2016 out-of-quota 
rates

inter-ministerial 
joint conference

non-ad valorem 
rates

state-owned 
enterprises 

foreign-funded 
banks

2014
wholly 

foreign-owned 
companies

anti-unfair 
competition law

state-owned 
commercial 

banks

state-trading 
enterprises

state-owned 
enterprises

2012
Chinese-foreign 

joint-venture 
bank

authentic high-
tech enterprises

wholly 
foreign-owned 

enterprises

anti-unfair 
competition law

state-owned 
enterprises

2010 anti-unfair 
competition law

wholly 
foreign-owned 

enterprises

state-owned 
banks

state-owned 
enterprises

anti-monopoly 
law

2008
Chinese-foreign 

joint venture 
bank

out-of-quota 
imports

wholly 
foreign-owned 

enterprises

state-owned 
commercial 

banks

state-owned 
assets 

supervision
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4. CONCLUSION AND FUTURE WORK

As one of the WTO’s most important institutional pillars, the TPRM has provided a rich 
and insightful archive of valuable data and narratives for the international trade community. 
However, it has attracted little academic attention because TPR reports are complex and 
nuanced in both semantic and political terms. Existing literature on the TPRM only offers a 
snapshot by focusing on either one country or one particular area within a country no more 
than a few time zones away. This study attempted to bridge the gap in the literature by using 
two unsupervised machine learning techniques: RAKE and TextRank. 

As an experiment, this study focused on three Northeastern Asian countries: South Korea, 
China, and Japan. The three countries share the characteristics of the most dynamic trading 
states in the world. As the second largest economy, China became the largest exporting 
country worldwide with an export value of about USD 2 trillion (Statista, 2020). As highly 
trade-dependent countries, Japan and South Korea were the third and 10th largest economies 
in real USD terms as of 2019. The combined value of exports from South Korea, Japan, 
and China reached about 26% of the G20 total as of 2019 (OECD, 2020). Given their 
positions and significance in international trade, analyzing the trends of their trade and trade-
related policies from a comparative and chronological perspective is much overdue. For a 
comparative analysis, a total of 18 TPR reports were drawn from these countries. 

The extraction results from South Korea’s TPR reports show that “out-of-quota tariff 
rates” on rice imports have been one of the most contentious issues within the WTO. After 
two decades of peer pressure, South Korea finally decided to terminate its special treatment 
of rice and rice products in January 2015. Of course, this does not mean that South Korea’s 
agricultural trade issues have been fully settled. Nevertheless, the tariffication of rice and 
rice product imports indicates that the transparency mechanism under the TPRM has worked 
for South Korea. The RAKE and TextRank results also illustrate another problem of South 
Korea’s trade policy: its heavy reliance on public and semi-state-owned enterprises. In fact, 
South Korea’s public sector could be a financial time bomb unless its debts are carefully 
managed. 

For Japan, RAKE and TextRank show that the WTO’s TPRM has repeatedly taken note 
of Japan’s tariff barriers to agricultural and livestock products as potential and existing 
problems. The TPR reports have consistently criticized Japan’s non-ad valorem duties 
involving specific rates, particularly for agricultural products. Another feature of Japan’s 
tariff policy revealed by RAKE is the “HS 9-digit level” in relation to the GATT’s GSP. In 
short, the Japanese ways of applying preferential tariff rates to some developing countries 
under the GSP were not transparent and straightforward. These concerns notwithstanding, 
Japan has turned out to be the most adaptive country to the extent that its TPR reports have 
less of a tendency to repeat the same key phrases than those for South Korea and China. 
Another notable point in Japan’s trade policy trend is the TPP. It is remarkable that Japan has 
liberalized many of its agricultural products under the TPP in spite of the tenacious resistance 
of agricultural interests. 

Finally, the WTO’s TPRM has expressed various concerns about China’s trade policy 
and practices, especially about the problem of indirect subsidies by SOEs. It is certain that 
China’s dubious and often self-serving trade policies and practices should be monitored 
carefully to ensure that they are not threatening the international trading system. At the 
same time, however, the WTO rules themselves fall short of what is required to reduce the 
privileges and unfair advantages that SOEs have in their operations. WTO’s TPRM has 
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repeatedly noted that Chinese SOEs are exceptionally protected from legitimate business 
competition. Instead of promoting and protecting competition, the Chinese government has 
implicitly discriminated against foreign companies in favor of SOEs. It should be noted, 
however, that China has become the center of global trade since its admission to the WTO 
in 2001. This means that no significant reforms would be realized without the participation 
of China. It remains to be seen whether and to what extent the peer-pressure mechanism will 
lead to the taming of China. 

This study is one of the first attempts to apply text mining techniques to the international 
trade domain and showed how to quickly grasp meaningful information from a large amount 
of text. While the new analytical tools have allowed us to navigate through lengthy, subtle, 
and often ambivalent TPR reports, there is a limitation in not being able to fully control the 
rhetorically repeated expressions that can disguise the true characteristics of each country’s 
trade policy and practice. For the international research community, the next goal is to 
develop an adaptive supervised machine learning on a collection of reliable training labels 
which can be created and improved by a collective effort of international trade experts. 

To conclude, the findings of this study indicate that periodic reviews under the TPRM 
have served as a reminder of policy commitments and as a lock-in mechanism for WTO 
members. In a world of growing protectionism, TPRM’s given mandate of increasing 
transparency has become ever more important. However, the naming-and-shaming 
mechanism built into the TPRM cannot be fully effective unless the normative and 
administrative capacity of the WTO continues to be strengthened and accelerated. 
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