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Abstract 

This paper investigates the economic implications of the 2018 US-China trade war on the 

EU, and measures the trade restrictiveness of non-tariff barriers by applying the Trade 

Restrictiveness Index methodology under the framework of Kee et al. (2009). A cross-

sectional OLS regression was applied to estimate the ad-valorem equivalent of NTBs in 

2017 and 2018, which were then used to construct the TRIs and deadweight loss. The 

paper depicts empirical evidences that NTBs tend to play a more crucial role than tariffs 

in the EU countries, as their NTBs make, on average, an additional contribution of more 

than 83% to the overall protection level measured solely by tariffs. Besides, the results 

suggest that both the restrictive level of NTBs and the overall protection level imposed 

by the EU fell from 2017 to 2018. In addition, a more-developed EU country tends to 

impose a lower restrictive level of NTBs than a relatively less-developed EU country 

during the US-China trade war. Moreover, the decreasing TRI, OTRI, MA-OTRI and 

DWL during this period reveals that the US and China have both held out the olive 

branches to the EU, while the EU also seized the opportunity to strengthen bilateral trade 

and cooperation with them. Especially, the reason for the decreasing DWL can be resulted 

from the backspin that the positive benefits brought by strengthening relationships and 

seeking deeper cooperation with alternative trading partners in 2018 outweigh the 

negative impacts caused by the US-China trade war and broken-down confidence of 

global investors in 2017. From a sectional level, there is evidence supporting the advice 

that the EU should try to avoid export products that with the highest AVEs imposed by 

the US and China to these two countries respectively, such as miscellaneous 

manufactured articles, rubber and plastics in my case. 
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1. Introduction 
 

At this stage, numerous studies have been done on investigating the 2018 US-China 

trade war and its causes, impacts and consequences, but rare focuses on its economic 

impacts and to what extent on European Union (EU) countries. The area of how to 

measure the effects of a bilateral trade war on the third party is compelling, but also 

challenging due to the difficulty of measuring indirect influences (Goulard, 2020). But he 

also suggests that using estimated trade indicators to measure the economic impacts of 

this trade war on the EU is feasible and necessary. According to Kee et al. (2009), non-

tariff barriers (NTBs) make an additional contribution of 70% to the level of trade 

restrictiveness measured solely by tariffs. They also proved that the nonnegligible status 

of NTBs becomes more striking in more developed countries. In order to fill the gap of 

existing academic research in this area, my paper is the first one links the Trade 

Restrictiveness Index (TRI) methodology to the trade war, by measuring restrictive levels 

of NTBs imposed by the EU in international trade during the period of the US-China trade 

war under the Kee et al. (2009)’s framework. 

The trade frictions between the world's largest economies has brought tremendous 

damage on global economic growth, brought more uncertainties to the world, and even 

stoking fears of a recession (Yılmaz, 2020). Among them, the EU played a third-party 

role in the race, but it does not mean that the EU is out of the game (Goulard, 2020). The 

EU is the US’s largest trading partner, and also China's second largest trading partner 

behind the US. In 2018, the EU’s exports to the world had exceeded both China’s and the 

US’s exports, and became the world's largest export economy until today (Inotai, 2013). 

In addition, based on the source from Eurostat, in 2018, China is the EU’s largest import 

market, accounting for around 20% of the imports to EU, and the second largest export 

market, representing around 11% of the exports from the EU. Similarly, the US is the 

EU’s second largest import market, accounting for around 13% of the imports to EU, and 

the largest export market, representing around 21% of the exports from the EU. 

Even being hit hard by the trade war, in 2018, China's exports to the US still rose 

by 6.8%, while China's imports from the US dropped by 7.5%. This has led to the US's 

trade deficit with China continues to expand, and reached the peak at US$419,527 million 

in 2018 (accounting 47.9%, almost a half). In addition, the wealth production of the US 
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and China adding together represents around 40% of the whole global wealth production 

in 2018 (Goulard, 2020). Regarding the EU, both its imports and exports from China were 

increased from 2017 to 2018, representing growth rates of 5% and 6.2% separately. More 

than that, over one third of the global GDP production had been contributed by the sum 

of the EU and China in 2013, as well as more than two fifth of global imports and exports 

when taking the intra-EU trade volume into consideration (Inotai, 2013).  

When it comes to the impacts of the US-China trade war on the third party’s 

economy, Goulard (2020) insists that this trade war would not get any better even for a 

long time in the future, but it is still very likely that the diversion resulted from this trade 

war would benefits the third parties in many aspects. Seah (2018) provides an example 

showing that the US-China trade war is very likely to bring investment opportunities to 

Singapore, who is standing at an indifferent position. Besides, Subbaraman et al. (2019) 

illustrate that Vietnam is the most outstanding case that have gained around 9% of its total 

GDP from this trade war. Similarly, Pierson (2019) agreed by depicting that the imports, 

especially in the sector of textile and apparel, of the US from Vietnam increased by almost 

40% in the first five months of 2019. But Hutt (2019) argues that Vietnam is still not a 

safety harbour. In July 2019, the US administration declared an approximate antidumping 

tariffs of 456% on the steel imported from Vietnam as most of the source of the steel 

imported are from China, South Korea or Taiwan, and a situation that Vietnam has made 

nearly $40 billion trade surplus with the US in 2018 made the taxes imposed even more 

strict.  

Besides, a report from United Nations Conference on Trade and Development 

(UNCTAD, 2019) suggests that there were around $70 billion exports from the EU to the 

US and China bilaterally, from where Germany and France would possibly be the biggest 

winners to benefit from this trade war, thanks to the car industry (Smith, 2019). However, 

Sun and Frost (2019) argue the opposite, taking the shutting down of two French car 

plants operating in mainland China as an example. Similarly, Inotai (2013) presents that 

the EU’s imports of miscellaneous manufactured articles such as furniture and toys from 

China account for a very large share in total imports. 

Then, what is the position of the EU in this trade war? How did the EU’s trade 

policies have been influenced and to what extent? What is the role of the NTBs in 

international trade between the EU and the two participants of the trade war at a sectional 
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level? Trying to answer these questions brings us to the following two research questions 

in this paper: 

Research Question 1: 

Is there any opportunity for the EU to benefit from the tussle of the US-China trade war? 

 

Research Question 2: 

What can we get from the restrictiveness at a sectoral level to  

guide the EU’s trade policy? 

 

In order to investigate the impacts of the trade war on the EU’s levels of trade 

restrictiveness, the trade history of the three parties and the bilateral trade relationships 

among them need to be illustrated firstly. To understand the historical characteristics will 

be of good help on the analysis of mega-triangular relations later, following by a brief 

discussion on the causes of the trade war. Then, the theoretical base of the trade 

restrictiveness is demonstrated, following by the estimating equation model. To measure 

the levels of restrictiveness, estimating the levels of restrictions of NTBs is the priority. 

Afterward, the TRIs indicators are constructed based on the estimated restrictiveness. 

The results of this paper depict that both the restrictive level of NTBs and the overall 

protection level imposed by the EU fell from 2017 to 2018. Besides, a more-developed 

EU country tends to impose a lower restrictive level of NTBs than a relatively less-

developed EU country during the US-China trade war. In addition, the TRI, OTRI and 

DWL were all decreased during this period, indicating all three parties were trying to 

release the restrictive level of trade bilaterally, except between the US and China. 

The remainder of this paper is constructed as follow: Chapter 2 demonstrates the 

bilateral trade relationships in the history among the EU, US, and China; Chapter 3 

illustrates the brief background of the trade war and discussions on its political and 

economic causes; Chapter 4 depicts the literature review and hypotheses; Chapter 5 

presents the data and methodology; Chapter 6 shows the empirical results and analyses; 

Chapter 7 indicates the limitations existing; Chapter 8 finally concludes this paper. 
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2. Bilateral Trade Relationships from Historical Perspectives 
 

In this chapter, the bilateral trade relationships in the history among the EU, US, 

and China are illustrated, which shows grounded understanding and historical 

characteristics that are conducive to later analysis. 

 

2.1. EU and US 
According to the U.S. Mission to the European Union, the official diplomatic 

connections between the US and the European Community were began in 1953. Then in 

1954, the European Commission established an office in Washington, which was granted 

delegation qualification in 1971. Its task was to represent the Commission in dealing with 

the US government, reporting to Brussels on the development of the US, and liaising with 

international organizations that worked in Washington at that time. By 1964, the 

Commission also opened an office in New York to liaise with the United Nations. 

Correspondingly, the US established the European Community Mission in Brussels in 

1961. 

After the Bush administration was re-elected, the US paid more attention to 

cooperation with traditional European allies in international affairs. In the European 

Union, changes in the political ecology have led to an upward trend in the power of 

advocating for improved relations with Washington. In this context, cooperation between 

Europe and the US in international political affairs is obvious, and the two sides have 

strengthened interaction, communication and cooperation. However, the cooperation 

between the two sides in the political field cannot bridge the differences and frictions in 

the economic and trade field. 

By the 1980s, of the 17 accusations against the European Economic Community 

submitted by the US to the General Agreement on Tariffs and Trade, 13 were related to 

agriculture and fisheries. The US opposes the European Economic Community market’s 

various tariffs that are different from other countries in regard to imports of agricultural 

products from the US, the level of support for agriculture, and the export subsidies for 

agricultural products. Later on, of the 29 allegations filed by the European Union to the 

World Trade Organization (WTO) in March 2004, 14 were against the US. The trade 

dispute between Europe and the US mainly involves the following aspects: (1) EU banana 
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import mechanism, discrimination against African, Caribbean and Pacific countries; (2) 

EU abolition of imports of genetically modified beef from the US; (3) The use of foreign 

Sales companies to cut overseas export tariffs for US companies; (4) Supervision of the 

entry of genetically modified foods; (5) US government procurement mechanism; (6) 

Trade protection mechanisms (such as anti-dumping protection); (7) EU agricultural trade 

protection; (8) EU Continued to provide subsidies to Airbus (e.g. 2004 Airbus-Boeing 

case) (Düsseldorf, 2015). 

In 1998, the European Union imposed restrictions on the approval of the import of 

new biotech products, which caused a blow to the EU-US trade relationship. U.S. 

agricultural exporters complained that the EU’s restrictions prevent genetically modified 

grains, soybeans and cotton from being sold in the EU. In April 2003, the European 

Commission issued a sanctions list and submitted it to the WTO. The list covers 1,800 

American products, including agricultural and sideline products such as citrus, wheat, and 

cereals, as well as textiles and clothing, steel, household appliances, and even nuclear 

reactors. The total amount is approximately US$4.03 billion. In retaliation, against the 

background that many consumers and environmental protection organizations in Europe 

vigorously oppose genetically modified foods, and the EU countries are still dissatisfied 

with the US' launch of the Iraq War, the US filed a lawsuit against EU biotechnology 

against the EU’s long-standing ban on the import of genetically modified foods and drugs. 

In just a few days, the EU and the US have fought two lawsuits in the WTO. 

In recent years, conflicts between the EU and the US happen intermittently. 

According to Goulard (2020), the EU finds it difficult to fully stand with the US against 

China. The reasons are manifold. Firstly, the trade contradiction between the US and 

Brussels still exists. The US intended to levy 25% of steel tax and 10% of aluminum tax 

on the EU exports from April 2018, under the framework of ‘Section 232 investigation’. 

In addition, President Trump has also repeatedly threatened an additional tax to the car 

exported from EU, as well as to the wines exported from France. Besides, the US and the 

EU have different attitudes toward the issue of using Huawei’s equipment. Moreover, 

even within the EU, different countries keep different attitudes on Huawei, which is one 

of the best high-tech enterprises that has been targeted for long during this trade war 

(Goulard, 2020). Huawei’s 5G projects in Europe are highly relied on, especially their 

communication equipment, communication infrastructure and network that are difficult 

to find other alternatives in the short term, which can partly account for why some 
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European countries are still struggling on the balance between their own country’s interest 

and the discouragement from the US ally. 

In sum, the basic characteristics of the economic and trade relations between the 

EU and the US have shown a coexistence of cooperation and friction. Based on Nello 

(2009), the term 'conflictual-cooperation' is what exactly describing the current EU-US 

bilateral economic and trade relations. The trade friction between the EU and the US not 

only reflects the opposition between the two sides in safeguarding their respective 

interests, but also reflects the economic interdependence in the era of globalization. 

However, from the perspective of overall global economic interests, the EU and the US 

have basically coordinated actions. Both sides are more willing to use multilateral, 

bilateral forums, and WTO mechanisms to resolve disputes and frictions, and are 

committed to promoting and maintaining bilateral economic and trade cooperation. 

 

 

2.2. EU and China 
The diplomatic relations between the EU (EEC) and China established in 1975. 

Ten years later, the Trade and Cooperation Agreement was signed, which expands the 

exchanges and cooperation between these two parties and still functioning as the rule of 

bilateral trade and economic relations till today (Inotai, 2013). A few years later, bilateral 

political dialogues were started to be involved in the connection between them in 1992. 

For example, the topic of human right was proposed during the talk in 1995. The close 

trade relationship was boosted through the annual summit meetings, even though two of 

them were cancelled due to frictions on sensitive political events in 2008 and in 2011. In 

any case, these small episodes do not bring substantial damage to the trade relations 

between the two sides. The leaderships of the EU and China are still meet regularly and 

discuss key issues in bilateral development. In 2003, an EU-China ‘comprehensive 

strategic partnership’ framework appeared, focusing more on both the domestic affairs 

and global cooperation, like G20 and climate change. Both parties are committed to 

promoting more extensive exchanges and cooperation in various fields such as politics, 

economy, culture, society and regions, and establish diversiform bilateral institutional 

forums. There are three crucial dialogues under this framework. 
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The first one called the High-Level Economic and Trade Dialogue (HED), which 

can be regarded as an important preparatory forum before the EU-China summit meeting. 

The communication agenda covers upcoming and also unsolved issues including setting 

trade barriers for market access, technology and intellectual property rights (IPR), 

innovation, clean energy and environmental protection policies, sectoral reciprocal trade 

policies, etc. The second one is the High-Level Strategic Dialogue, firstly held in 2010, 

which involves more than 50 sectoral dialogues. The scope of covered topics discussed 

is also extensive, including finance, transportation, new energy, environment, scientific 

cooperation across regions, scholar communication across culture, international security 

and even cyber-attacks issues. The last one is the High-Level People-to-People Dialogue, 

started from 2012 till now. The purpose of holding it is to strengthen the comprehensive 

collaboration on education, cultural exchange, and tourism in order to have a deeper 

understanding of the social structure, culture, historical characteristics, different values 

to sustainably and effectively maintain close relationship in many aspects. 

Until 2012, the total trade volume of the EU with China accounts for around 87% 

of those with the US, reaching €1200 million on average per day (European Commission, 

2013). Owing to China is currently applying an export-oriented economic strategy, same 

as the EU in most of the cases, other than cooperation, competition is still inevitable 

between the two economies. Based on the coverage ratio provided by European 

Commission, only 50% of the EU's imports from China can be offset by the EU’s exports 

to China in 2013. It suggests that there was a trade deficit of the EU with China. Although 

the deficit tends to decrease in recent years, the significant imbalance in international 

trade between them still exists. Inotai (2013) suggests that it would be more appropriate 

for the EU to boost the exports in order to offset the trade deficits with China, rather than 

setting barriers to impede imports from China. This suggestion also implies one reason 

for what encourages the EU not to pick either side in the US-China trade war. That is, 

the EU can benefit from trade diversion if itself holding an indifferent position, which 

tends to expand the trade surplus with the US, as well as reducing the trade deficits with 

China. 

In 2018, the trade deficit between the EU and China is up to €185 billion according 

to the Eurostat statistics. However, not all of the members were like that. For example, 

Germany had a trade surplus with China, while France and Spain show trade deficit with 

China in 2018. Goulard (2020) believes that it is exactly this differences that have made 
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setting unified intra-EU trade policy toward China difficult. In addition, China had 

already constructed bilateral investment treaties with 26 EU countries in 2013 (Inotai, 

2013). Besides, there are also 12 EU countries have signed additional memorandums 

with China (Yılmaz, 2020). Even though the European Commission (2019) regards 

China as a systemic rival, and shows an uncompromising posture toward China, the EU 

should also strengthen negotiations with China in market access, protection policies for 

foreign companies, government interventions, non-tariff barriers and excessive subsidies 

and many unsolved issues, as a more open, fair, competitive and cooperative EU-China 

relationship benefits both parties for certain. 

 

 

2.3. U.S. and China 
The economic relationship between the US and China is staged and is highly 

bundled with political stand (Wang, 2010). With the US President Nixon visited China 

in 1972, the US ended the frozen political era with China that had been lasting for a long 

time, and the positive signal quickly spread to the economic field. Due to the fact that 

the relationship between the Soviet Union and China was getting worse continuously and 

the consideration on geopolitics, the US began to realize the value of China as a strategic 

ally (Ross, 1986), and the two countries finally established the formal diplomatic 

relationship in 1979. With the gradual restoration of political relations between the two 

countries, both sides began to promote trade cooperation forward. The US committed to 

provide fundamental support on Chinese manufacturing, petroleum production and 

transportation, hydroelectric power developments, finance and expanded arms sales to 

China, while the Chinese administration promised to export scarce strategic resources 

and materials. 

In 1980, Congress decided to give Most Favoured Nation (MFN) treatment to 

China, even though it was not a permanent status at that time, which leads to a tariff 

reduction for Chinese exports to the US. However, the published of the Jackson-Vanik 

Amendment contained in Title Ⅳ of the 1974 Trade Act, which was originally designed 

for the Russian restrictions, brought huge shocks to the relation between the US and 

China. This amendment connected the trade with human right of communist/former 

communist countries, which set limitations such as cancelled the preferential trade terms, 
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and refused to make credit and investment guarantees (U.S. Code Online, 2007). This 

adverse situation for China had finally disappeared since China joined the WTO in 2001. 

When entering the 1980s, the trade relationship between these two countries was quite 

complementary rather than competitive, which largely resulted from the stable and 

normalized political relations (Wang, 2010). The economic relations between them were 

basically two-way mutual beneficial at this stage, even though it was obvious that the 

assistance received by China is more significant as China's trade scale was too small 

before that time of period, accounting for less than 1% of the total trade volume of the 

US in 1970s. 

However, as the rapid growth of China's economy and the continuous expansion 

of trade imbalances between the US and China, in the late 1980s, the US began to take 

actions to tackle with the pressure of trade deficit and domestic protectionism, such as 

setting non-tariff barriers on textile and apparel imported from China (Wang, 2010). In 

1989, the consequences of the Tiananmen Square Protests undermined the tacit relation 

that has been built up for over a decade between the US and China more seriously, no 

matter politically or economically. The US then began to announce politics and economic 

sanctions on human rights and freedom against the Chinese government (Yan, 2002). 

As early as thirty years ago, there were some frictions between the US and China. 

According to Chong and Li (2019), since 1991, the US has launched the Section 301 

investigations against the Chinese exports up to five times, and the goal has been focused 

on the intellectual property (IP), unfair trade conditions, technology, and clean energy. 

At first, both sides were unwilling to compromise and threatened to take retaliation 

against each other by using tariffs and also other restrictive means. However, each 

conflict finally reached a reconciliation through rounds of negotiation. For instance, in 

reaction to the targeted ‘Section 301 investigations’ in 1996, the Chinese administration 

agreed to some terms of IP protection to the US companies operating in China, while the 

US administration committed to support larger coverage of technical assistance.  

Historically, the WTO dispute settlement mechanism has also played a 

nonnegligible role, although China tended to react based on its economic strength to 

some extent, and make compromise and commitments accordingly (Chong and Li, 2019). 

For example, in September 2010, President Obama submitted a lawsuit to the WTO 

taking responsible for the United Steelworkers' demurral against China's high-subsidy 
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policies on the sector of clean energy, such as the solar energy and clean energy vehicles, 

which they thought them violated the WTO rules. Finally, the reconciliation was reached 

under the prerequisite that China agreed on making revision on some terms of the 

‘Tentative Measures for the Administration of Special Fund Used for Industrialisation of 

Wind-power-generate-electricity Equipment’, which was aimed at supporting the R&D 

of core technologies of wind power equipment and the development of wind power 

industry, under the framework of the WTO dispute settlement mechanism. 
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3. Background and Discussion on the Trade War 
 

This chapter provides the fundamental knowledge about the 2018 US-China trade 

war, following by a brief discussion on causes through political and economic aspects. 

Owing to the main focus of the paper is the EU, it is unnecessary to over-describe the 

trade war. As the range of period for the later analysis only lies on the year 2018 (taking 

2017 as a control group), the background illustration does not extend to the progress after 

2018. 

 

3.1. The US-China Trade War 
In June 2017, for the consideration of the US national security, the Trump 

administration launched a ‘Section 232 investigation’ on imports of steel and aluminum. 

Considering the huge exports to the US and production capacity of China's steel and 

aluminum, this investigation can be considered to be mainly aimed at China. Entering 

2018, the attitude of the White House has become increasingly tough. Firstly, the US 

imposed tariffs up to 50% and 30% respectively on Chinese solar panels and washing 

machines in January, then has repeatedly imposed anti-dumping and also countervailing 

tariffs ranging from 48.64% to 106.09% and from 17.14% to 80.97% separately on 

Chinese aluminum products. Trade relations between the two countries have gradually 

become tense. Afterwards, President Trump formally signed an executive memorandum 

launching a 'Section 301 investigation' on China in March 2018, which focuses on 

whether China’s policies and practices in areas such as technology transfer, IP, as well as 

unfair treatment on U.S. companies, and threatened to impose tariffs on Chinese imports. 

On April 4, 2018, the US detailed a list of 1,333 Chinese products, and would impose 

25% tariffs on products worth US$50 billion. This tax list mainly includes aluminum and 

steel products, medical drugs, rubber products, etc. Many industries in the ‘Made in China 

2025’ project have also been targeted. In retaliation, China immediately hit back by 

threating to impose 25% tariffs on 106 items of 14 categories, including soybeans, 

automobiles, and chemicals originated from the US, and the implementation date would 

depend on the corresponding implementation of the additional tariffs imposed by the US 

government on Chinese products (Goulard, 2020). At the same time, China filed two 

consultation requests under the WTO dispute settlement mechanism for the ‘Section 232 

investigation’ and 'Section 301 investigation' sanctions, officially launching the WTO 
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dispute settlement procedures. In July of the same year, the US also resorted to the WTO 

dispute settlement mechanism, accusing the Chinese government of responding measures 

that did not comply with the relevant WTO rules. 

Subsequently, the delegations of the two countries have also visited the each other 

for negotiations many times, but the two sides have never made concessions on key issues, 

resulting in the continuous expansion of trade disputes. With the two sides 

uncompromising and retaliating against each other, the trade disputes between these two 

economies have escalated into a comprehensive race in politics, economy, science and 

technology, as well as geopolitics and national security. Volatility in financial markets, 

massive capital outflows of emerging-market currencies, surging nationalist sentiment is 

growing between the two countries. For example, the concerns about the capital outflows 

in China further impede the product prices in its market (Chong and Li, 2019). The direct 

and indirect effects of the trade war are innumerable happen in various regions and 

countries, and in various fields. 

 

 

3.2. Causes of the US-China trade war 
Just like what has been found in Goulard (2020), the author concludes that the 

causes of this US-China trade war include both economic factors and political factors. 

Not only that, the economic reasons are usually just the surface, while the real incentives 

are often driven by political interests (Chong and Li, 2019). 

 

 

3.2.1. Economic Causes: 
The most obvious economic reason is, of course, the growing trade balance between 

the two countries (Chong and Li, 2019). The successful export-oriented strategy applied 

by China has led it achieved remarkable economic growth in the last decades. Its nominal 

GDP surpassed Japan’s in 2010, making China the world's second-largest economy, 

ending the "economic miracle" created by Japan that ranking the second place right after 

the US for more than 40 years after World War II. Based on Chong and Li (2019), as for 

the trade gaps, China's trade balance with the US has continued to expand since joining 
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the WTO in 2001. By 2017, the trade deficit with China had already accounted for about 

46% of the total deficit in the US, which is the main source of net imports of the US. 

Trade imbalances have long been seen as the root cause of the Treasury crisis and public 

dissatisfaction with the US, prompting the US government to launch trade wars to China 

one after another in various forms. However, it is worth noting that the trade imbalance 

alone is only the ‘trigger’ and not enough to fully explain the outbreak of the trade conflict 

between China and the US. 

In terms of the theory of comparative advantage (Wang, 2010), the US has capital 

and technology advantages when compared to China, while China has the advantage of 

labour cost. Theoretically, through the division of production and trade, both sides can 

benefit. However, the benefits are for the overall benefit, the comparative advantage 

theory can solve the output issues, for example by improving the efficiency to increase 

the total output, but cannot solve the distribution issues, which rely on a country's social 

system, such as tax arrangements, social security systems, education systems, etc. In 

reality, on the one hand, the international capital, multinational corporations account for 

a great part of benefits of the international division of labour, and the scale is expanding, 

while the wealth of large shareholders and executives is amazing. On the other hand, the 

related industrial workers are facing the potential risk of gradually unemployed with the 

transfer of industry, then lose their income. That is to say, the polarization of capital 

distribution can cause social friction and class conflict, and the inequality gap between 

rich and poor in the US can hardly be ignored. Although this seems to be a common 

normalcy, depending on the stage of development of a country rather than ideology, the 

contradiction is particularly prominent in the contemporary US. In the era of continuous 

technological progress, contradictions tend to be masked, at least partially, by the overall 

development because of new industries and new jobs created by new technologies. When 

technological progress gets stuck, the problem underlying intensifies. In the case of 

industries workers mentioned above, there is a contradiction: on the one hand, it is hoped 

to maintain the existing consumer goods market and buy a large number of cheap daily 

necessities made up of cheap foreign labor (Relatively cheaper labour markets and 

preferential trade policies in South-East Asian countries). On the other hand, it is hoped 

to have well-benefits jobs to earn more, while jobs are losing as many multinational 

enterprises shift their focus on producing products through contract factories built 

overseas, and then ship the products back to the US to complete the cycle of value. 
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Regarding the currencies, as the scale of its use expands, the Chinese currency RMB 

has also begun to play an important role in the international market, which might be seen 

as a threat to the dominant position of the US dollar. However, according to the president 

of the European Commission, the trade war may further induce the decline of exchange 

rate of Chinese currency so that the cost for borrowing for China will rise accordingly, 

leading to remarkably slowdown of the global economy (Rampton, 2019). 

 

 

3.2.2. Political Causes: 
The US midterm election, which was held on 6 November 2018, could also be a 

political reason for the escalation of this trade dispute (Chong and Li, 2019). Under the 

Constitution of the US, presidential elections are held every four years and congressional 

elections every two years. The "midterm elections" refers to the congressional elections 

held between the two presidential elections. In brief, the essence of the midterm election 

is that Democratic and Republican compete for the control of Congress. Because the 

midterm election take place during the middle of the presidential term, the results are 

often seen as reflecting voters' assessment of the president's performance over the first 

two years. Looking back at the history of the US election, the opposition party usually 

has strong competitive in midterm elections. However, if the counterpart holds multiple 

seats in Congress, the president will be very likely to suffer a lot of constraints in 

exercising his power.  

This had inevitably put a lot of pressure on the ruling party, which was represented 

by president Trump in 2018. In order to win votes for his party in the midterm election, 

the president Trump must on his way showing his determination and ability to deliver on 

his promises. Given the point that addressing the trade deficit was one of his main 

commitments during the campaign, to launch a trade war against China was a timely and 

logical option. 

When looking at a politics-driven reason for this conflict, it lies in the national 

interests of both countries. According to Chong and Li (2019), this is a battle fighting for 

not only global economic dominance but also political dominance. Politics drive 

economic motives while economics affect political decisions (Wang, 2010). In the last 

decade, China has experienced outstanding development and has become a major 



15 

economic and political power. As the overall strength grows, China intends to expand its 

voice and influence in international affairs, which inevitably conflicts with American 

interests. China's rise is not simply a replacement for the Soviet Union. Its ideological 

existence and growing global influence pose a great challenge to the American-led 

international order.  

Therefore, it is no exaggeration to say that the US-China trade war is underpinned 

by the fundamental issues between the two countries on competition of economic 

dominance, geopolitical strategics, ideology and national security. According to Dollar et 

al. (2019), there were no satisfying trade resolutions that could ever possibly solve these 

problems, leading both sides to losing trust and confidence on each other.  
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4. Literature Review and Hypotheses 
 

In this chapter, some methods of measuring trade restrictiveness are illustrated, 

following by some outstanding previous research on ad-valorem equivalent (AVEs) of 

NTBs, the three Trade Restrictiveness Indices (TRIs) and deadweight loss (DWL). At the 

end, the hypotheses are provided. 

Liberal economists often treat trade openness as an important macroeconomic 

indicator that reflects the dependency on the international market. This suggests that how 

to measure the level of trade restrictiveness matters. As Kee et al. (2007) said, measuring 

trade restrictiveness is crucial no matter in making trade policies, in studying their impacts 

on various economic indicators, or even in negotiations and games between countries. 

Without a clear and normative definition of these measures of trade restrictiveness, any 

research on economic indicators and derived conclusions based on this measurement 

would be inaccurate or even erroneous. 

However, despite the crucial role of trade restrictiveness, some measurements of it 

are often too vague or have more or less flaws (Kee et al, 2007). One of the most common 

examples is the import-GDP ratio, which depicts the relative importance of international 

trade by dividing import values over GDP for a certain period. It has been criticized by 

many researchers including Kee et al. due to its systematical bias on overestimations for 

small-sized countries, and the fact that global divisions in production processes, such as 

the assembly of intermediate products, are also affected by changes of communication 

costs and firm organizations, not solely trade restrictiveness. This reveals that the import-

GDP ratio is not actually an effective indicator of trade restrictiveness. 

Despite the tariffs that are commonly used as a tool by many governments in 

international trade, Bradford (2003), Kee et al. (2008, 2009) and many others have 

emphasized the nonnegligible role of NTB, which tends to have more deeper impacts on 

measuring the trade protection level than tariffs. With the gradual decline in global tariffs 

in the past decades, economists and government officials have shifted more focus to 

NTBs and their role in international trade. There are different forms of the NTBs, such as 

quota, subsidies, licensing, technical limitations, health and safety standards, government 

procurements, inspections and customs delays. Some of them are indirect, such as threats 

of variable levies and disguised policies, or even unconscious costs. In order to investigate 
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appropriate measurements of trade restrictiveness, many scholars have explored and tried 

to find out potential NTBs. However, it is not easy to use a unified methodology and a 

set of universal proxies to quantify the effects of NTBs. In fact, the different prices of 

products in different countries are brought by a great deal of factors, while NTB is just 

one of them, let alone it has complex classification and different statistical standards 

(Bradford, 2003). 

 

 

4.1. Literature on AVEs 
The AVE, as an extra cost that non-tariff measures have to pay for, refers to a 

uniform import tariff that can maintain the same trade impacts at its current level rather 

than a current protective tariff structure. Similar to the notion of ad-valorem tariff, AVE 

can also be regarded as a kind of tariff that does not exist in reality, but it can be used to 

measure the distortion brought by non-tariff measurements into the domestic economy. 

In other words, it can be regarded as a restrictive level that measures the premia of impacts 

caused by NTBs, which has been widely used in many research focusing on the 

measurement of trade restrictiveness. 

There are some methods trying to account for the AVE of NTBs, which provide 

useful and enlightening insights for successors. Firstly, one can construct a specific trade 

model and use its estimated results to compare with the actual trade volume, from where 

the protection levels can be derived (Baldwin, 1988). But this is an arduous and difficult 

task, the model needs to take into account as many as decisive factors affecting trade, and 

it is often difficult for us to distinguish how much deviation is due to the model 

specification error or the incorrect measurement of data. The second method to measure 

NTBs is to calculate the coverage ratios (Laird and Yeats, 1990). However, this 

measurement is sometimes problematic as it ignores the extent of trade restrictions or 

mixes up the concepts of coverage ratios and severity. On the one hand, the coverage ratio 

can only show that there are NTBs exist in the sector or product, but does not specifically 

exhibit its restriction level. On the other hand, the coverage ratio is often difficult to cover 

all kinds of NTBs, even if the United Nations statistics can only account for the major 

categories, which tends to result in downward estimated bias. 
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The third method is to compare the difference of unit values between imports and 

domestic products. Using this method can estimate the price gaps effectively at very 

disaggregate levels, but also bring inaccurate results at more aggregate levels due to the 

differences in product quality. For example, Sazanami et al. (1995) use the case of Japan 

to illustrate that the unit price of their imported radio and TV from foreign countries is 

far lower than that of same-category products produced domestically. However, it does 

not necessarily mean that the Japanese government must provide a higher level of 

protection on domestic products against imports. The main reason may be contributed 

from the high quality of their domestic products and popularity among consumers resulted 

from good reputation. 

In order to more accurately identify and measure the found and potential barriers, 

Bradford (2003) proposed the fourth method that based on the premise of using price gaps 

to convey information. According to the author’s idea, it is essential to regard the policies 

that set for hindering cross-border arbitrage as barriers, and one should distinguish the 

transportation costs from others. The price gaps applied in this method can measure the 

extent of trade restrictiveness by comparing the retail prices and import prices between 

different countries rather than one country as the third method explained above. That is 

to say, a higher market price in the market of a country means a higher level of trade 

protection is this case. In addition, the author also established simulations that eliminating 

these barriers to observe their impacts on the trade of each country, and shed light on 

identifying implicit and disguised barriers in trade protection.  

If the timeline is slightly pushed forward, in 1997, Deardorff and Stern had provided 

a set of detailed theoretical approach towards how to calculate tariff-equivalents of NTBs, 

involving the discussion of different categories of NTBs, market competition and 

sustainability. Similar to Bradford (2003)’s price-gap methodology, Andriamananjara et 

al. (2004) also estimates price gaps by regions and sectors to investigate the impacts of 

aggregate price through the mark-up restrictive ratio of both tariffs and NTBs, taking 

systematic non-tradability deviations from purchasing-power-parity into considerations. 

Through the simulation of removing the recognized effects of NTBs on welfare loss under 

the framework of the Global Trade Analysis Project (GTAP), Andriamananjara et al. 

(2004) argue that the positive impacts of trade liberalization through the effective 

configuration of resources tend to far exceed the negative impacts, which greatly reduces 

global welfare loss. For example, reducing a maximum global welfare loss of around $64 
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billion based on their calculation. But the global welfare gains calculated in his 

simulations did not consider any potential revenue that the liberalizing processes might 

bring in. Besides, just as the authors said, the values estimated by using the same set of 

generic estimation methods help to simplify complex quantitative processes and are more 

beneficial for macro-level comparison. However, the use of the universal template also 

tends to bring defects, that is, when analyzing specific national or regional specific 

policies, these general estimates are likely to have a certain degree of deviation with the 

actual situation, because it is difficult to put both macro-level advantages and specified 

analysis of cases into the same basket anyway. 

 

In general, setting NTBs artificially leads to reduced supply in domestic market so 

that raising product prices. However, subjectively identifying that all NTBs will result in 

negative impacts might bring estimated bias. In the next step, an interesting study 

proposed by Beghin (2015) is demonstrated, who takes externalities into account under 

the same TRI framework of Kee et al. (2009) and proves trade-facilitating effects of NTBs. 

The author argues that NTBs tend to create distortions that lead to welfare loss when there 

is a well-functioning market without market imperfections, such as externalities or 

information asymmetries, while NTBs tend to boost international trade and increase 

welfare when there are external defects exist (Cadot and Gourdon, 2012). Policies about 

quality certification, product safety, transparency provisions, environmental 

sustainability and so on are likely to be positive incentives (Lejarraga et al., 2013). For 

example, A good reputation and official quality certification can enhance the public's trust 

in this product, which in turn promotes the purchase will (Blind et al., 2013). Similarly, 

government's strict regulations and provisions on toxic or dangerous chemical 

composition of imports can also build the public confidence on these products, as well as 

safety requirements on food pesticides (Disdier and Marette, 2010). Besides, with the 

increasing attentions on environmental protection and sustainable development, many 

large enterprises and non-profit organizations have also been prompted to declare their 

support to environmental protection, showing their active attitudes on undertaking social 

responsibility (McDermott and Cashore, 2009). It tends to convey a positive signal to 

consumers so that the more stringent restrictions and protection policies would rather 

build up responsible images for these enterprises and promote trade than inhibiting it. The 

examples above indicate that the AVEs of NTB could be negative in some cases, just like 
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what Beghin (2015) has found: there are 39% of the technical regulation NTBs at HS 6 

tariff-line level showing negative AVEs for a sample of 93 countries and 4,934 products. 

Nevertheless, this paper does not apply Beghin (2015)’s method of allowing 

negative AVEs of NTBs, but still follows Kee et al. (2009). The reason for this is 

straightforward. Beghin (2015)’s estimations are only based on technical barriers, which 

is just a small part of the whole categories of NTBs. Like he mentioned that some 

technical barriers NTBs are potential factors that might contribute to market 

imperfections positively, while other measures such as quantity-control measures and 

price-control measures are more likely to impede international trade. Therefore, there 

might be downward bias if we only focus on technical barriers but ignore others. In other 

words, it is a potential trap that what we express is what we like. By contrast, Kee et al. 

(2009) applies four kinds of core NTBs and one proxy for agricultural domestic support, 

from which my paper applies three out of four types of core NTBs based on the data 

availability, and also one proxy for agricultural domestic support. Thus, it is not necessary 

to applied the assumption of negative AVEs of NTBs. However, there will be absolutely 

more valuable insights when applying Beghin (2015)’s assumption and extending the 

NTB categories from technical barriers to other more in future study. 

 

4.2. Literature on TRIs 
Turning to the trade restrictiveness indicators, there are three trade restrictiveness 

indices used in this paper: Trade Restrictiveness Index (TRI), Overall Trade 

Restrictiveness Index (OTRI), and Market Access Overall Trade Restrictiveness Index 

(MA-OTRI). They are all constructed by using the estimated AVEs explained above, and 

their relevant outstanding representative literature reviews are illustrated below. To begin 

with, the trade restrictiveness indicators have numerous advantages when compared to 

traditional aggregation procedures such as the methods of simple average, import-

weighted average, and even the frequency ratio or the NTB coverage ratios. For example, 

when a simple average method that treats all imported products as the same weight, those 

extremely low-tariff products that do not have much economic meaning tend to lower the 

aggregate trade restrictiveness to a certain extent. Similarly, regarding the method of 

import-weighted average, like mentioned in Irwin (2010), products that have a small 

import share but are subject to high tariffs are often given small weights in the index, so 

that the restrictiveness on such imports are usually underestimated. For instance, those 
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products with extremely high tariffs have the weight of close to zero tariffs, which tends 

to bring downward bias into estimations. In addition to that, the import-weighted average 

measurement ignores the important NTBs and have less capacity of economic 

interpretation. 

When considering the shortcomings of the above measurements, a more 

theoretically grounded methodology to measure the different forms of trade 

restrictiveness was introduced. Originally, the IMF’s Trade Restrictiveness Index (TRI) 

was first constructed in 1997. Unlike trade policy indices that aimed at quantifying the 

consequences brought by distortionary policies, the TRI measures the domestic policies 

themselves, and provide policy instructions and guidance on trade negotiation. Similarly, 

Coughlin (2010) also emphasized the important role of TRIs, especially their guiding role 

in policy making and trade negotiation. The other two variants derived from the 

theoretical basis of the TRI also play indispensable roles. I will explain these indices’ 

principles and formulas in detailed later. 

Based on a general equilibrium model, simultaneously considers whole markets in 

any specific country, that accounts for cross-price effects and the interplay between tariffs 

and domestic policies under an underlying assumption that all world prices are known, 

Anderson and Neary (1992; 1994; 1996; 2003; 2005) first contributed to the trade 

restrictiveness indices at an aggregated industry level. Afterward, countless outstanding 

scholars began to set off the wave of research, supplement and improvement of TRIs and 

their relevant indicators using different models and many kinds of assumptions. 

In order to tackle with some general-equilibrium feedback mechanisms, such as 

rising endogeneity issues within industries, Feenstra (1995) suggests a more 

straightforward simplified version of calculating the TRI using a partial equilibrium 

model, which only takes into account for part of the markets. This version of TRI consists 

of the mean, variance and also the covariance of the tariff, as well as import-demand 

elasticities, which seems to emphasize the fading-out function of the elasticity of import 

demand as it only appears in the relatively small covariance term (Irwin, 2010). Thus, it 

suggests that even an imperfect fit but good estimation is still reasonable and less likely 

to significantly affect the explicable empirical results. This provides us with theoretical 

foundation and empirical supports for directly extracting the import demand elasticities 

from Kee et al. (2008). 
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Following in the footsteps of Feenstra (1995), Kee et al. (2008; 2009), who suggest 

a more comprehensive application on trade impacts analysis of a partial equilibrium 

model, also estimates important import-demand elasticities and those three trade 

restrictiveness indices for 78 countries combining both tariffs and NTBs factors. Their 

results depict that the TRI is, on average, 30 percent higher than the most commonly used 

simple average or import-weighted average methods, with a high-correlated 0.75 

coefficient between the TRI and the import-weighted average tariffs. Moreover, they also 

argue that the impacts of NTBs in 34 out of 75 sample countries are larger than impacts 

of tariffs on OTRI, suggesting the crucial role of NTBs in international trade. 

In addition, according to the simplified version of TRI provided by Kee et al. (2008; 

2009), Irwin (2010) constructs the TRI-based DWL for estimating the welfare loss for the 

US from the end of the 19th century to the 1930s. The author also compared the different 

calculations of TRI in the history of the US and depicted that the US has long been used 

the tariffs as an efficient tool in the history rather than using NTBs that tend to bring 

distortionary impacts to the welfare loss. 

 

4.3. Hypothesis Development 
Owing to the fact that this paper is the first one links the Trade Restrictiveness Index 

(TRI) methodology to the recent US-China trade war, there is no empirical results on how 

the trade war affects restrictive levels of NTBs, not to mention the impacts on the EU. 

Therefore, I provided some hypotheses based on the previous findings. According to 

García Herrero (2019), European countries can benefit from the trade war when the 

bilateral trade between the US and China dropped down, as the key American sectors that 

account for large shares of their exports to China tend to overlap with those sectors in the 

EU, from where there will be an effect of substitution. Similar effects happen in the EU’s 

exports to the US, which tend to take the place of China’s exports. Thus, it is reasonable 

to assume that the EU tends to release the trade restrictiveness to cope with the 

opportunity induced by the trade war of other two counterparts. The MA-OTRI is not 

listed below as it measures the restrictiveness set by others on the EU, not its own 

characters that show impacts on its own trade policy. The five hypotheses are illustrated 

as follow: 
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Hypothesis 1: The EU imposed less restrictive NTBs in international trade during 

the US-China trade war. 

Hypothesis 2: The EU imposed less overall trade protections in international trade 

during the US-China trade war 

Hypothesis 3: The TRI of the EU decreased during the US-China trade war. 

Hypothesis 4: The OTRI of the EU decreased during the US-China trade war. 

Hypothesis 5: The DWL of the EU decreased during the US-China trade war. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



24 

5. Data and Methodology  
 

In this chapter, it begins with a brief introduction of some notices of quantitative 

method used. Then I would explain how I constructed my sample, what are the differences 

between data used in Kee et al. (2009) and in my paper, and why I conducted these 

adjustments on data in sample selection section. Whereafter, a method of estimating 

AVEs of NTBs on imports is presented in detail, following with the crucial regression 

model demonstrations. Subsequently, there are formulas to construct the TRI, OTRI, MA-

OTRI and also DWL, based on the previously estimated AVEs and the overall protection 

levels composed by them. Finally, the descriptive statistics and correlation matrix are 

illustrated. 

 

5.1. Brief Introduction 
In this paper, I took both tariffs and NTBs into account like in the Kee et al. (2009), 

which I regarded as a benchmark and followed a similar structure. Just like what we 

explained in the literature review, the role of NTBs should be taken as a priority when 

accounting for trade restrictiveness. In order to understand how NTBs affect the domestic 

prices of imported goods in any specific country, it is firstly necessary to estimate the ad-

valorem equivalent (AVE) of these NTBs. All indicators are calculated through the 

operation of Stata, a software that is very suitable for running econometric regression and 

data analysis. All estimated AVEs are positive, as well as the overall level of protection 

that will be illustrated in detailed in later part.  

The paper originally applied a sample of data involving 28 EU countries, the US 

and China. However, as there are data missing for four of the EU countries (Bulgaria, 

Croatia, Malta and Romania) when running the regressions. Therefore, the final estimated 

results only contain the remaining 24 EU countries, the US and China, as well as the 

analysis based on them. Because these 24 EU countries have occupied the majority of all 

EU countries, especially including those countries with relatively large economic and 

political power and influence in the EU, it would be reasonable to treat them as a 

representative of the EU. That is to say, the EU countries appear in the analysis in later 

parts refer to the left 24 EU countries. Besides, it is precisely because of the fact that the 

United Kingdom has not officially “out” of the EU in 2018, this article still keeps the UK 

in the scope of the EU, rather than an ex-member. Thus, the term ‘EU’ is more preferable 
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than ‘ex-EU’ in this paper, and the ‘EU’ appeared hereinafter basically refers to these 24 

EU countries for the convenient expression purpose. 

Owing to a crucial role that the tariff line level plays on guiding trade policies, the 

most disaggregate level of measurements fit well in consistently estimating the AVEs of 

NTBs which avoids misleading aggregation bias (Kee et al., 2009). Similarly, 

Andriamananjara et al. (2004) also argue that allowing the variation of markup proxies 

across products may catch more information of distinguishing like products in the same 

sector, which leads to more accurate estimations of NTBs. However, a more aggregated 

section-level data sample was still applied in this paper. I will explain the reasons and 

motivations in the next section. 

 

 

5.2. Sample Selection 
The sample of targeted countries of this paper include the EU28, US and China. As 

for the data selected, the import values based on a sectional level of the Harmonised 

System (HS) can be extracted from the World Integrated Trade System (WITS) of World 

Bank, while the ad-valorem tariffs data came from the MAcMap database. Besides, the 

five country-specific variables, including three factor endowments and two gravity type 

variables, are from World Development Indicators of World Bank and CEPII database. 

As for the import-demand elasticities, rather than estimate them myself, they are directly 

quoted from Kee et al., (2008), who use a semiflexible translog GDP function approach 

under a theoretically consistent framework. Similar process can be found in Irwin (2010), 

who also directly took elasticity estimates from Stern (1976) and compared to other three 

excellent estimations. Turning to the measurements of NTBs, two forms are considered 

in this paper. One is the Core NTB for countries imposing import-related measures under 

the classification in transparency in trade initiative (UNCTAD, 2017). Another one is 

agricultural domestic support. 

Regarding the Core NTBs data, the UNCTAD's TRAINS (Trade Analysis and 

Information System) indeed provides a set of NTMs researcher file for academic analysis. 

However, like Kee et al. (2009) said, the TRAINS lacks too many country samples and 

coverage of data, especially lacks almost all EU data in my case. Kee et al. (2009) also 

mentioned that in the case of EU, they follow the constructions of Shepherd (2004), but 
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the World Bank denied to provide me the original raw data file I requested, which was 

constructed by Shepherd (2004). Thus, the only available alternative for Core NTB I 

found is from CEPII, which is a more aggregate data (at the 21 sectional/sector level) 

rather than the most disaggregated HS6 products level data I originally wanted. Since the 

variable constructed for the Core NTB is a dummy variable, it is difficult to decompose 

this macro-level data into HS6 level. Therefore, I converted other HS6 level variables 

(such as import value, elasticities, tariffs that I had found) into sectional level through 

sum or simple average based on the category information (HS 2017, see appendix Table 

9-11). In other words, all other available data were transferred into sectional level to 

match this new Core NTB data set, while still following the same methodology and 

framework used in Kee et al. (2009). One of the most outstanding advantage of applying 

a sectional-level data is that it allows me to compare different sectors across different 

countries directly through the calculated AVE and the overall level of protection T in later 

parts, while it still keeps the TRIs remaining at the country level. However, it may cause 

misleading aggregation bias at the same time. For example, the import selections of either 

a 100% tariff on cotton shirt or no tariff on synthetic-fabrics shirt may bring no welfare 

loss to a country, but a more aggregate level, involving both of them, in the apparel 

industry will (Kee et al., 2009).  

Besides, UNCTAD (2017) provides a well-established classification of non-tariff 

measures (see appendix Table 12), which the screening criteria relies on. Nevertheless, 

one thing I need to clarify is that the CEPII data does not cover any monopolistic measure 

of the NTB for the selected 30 countries in my case, which was used as one out of four 

measurements of the variable Core NTB in Kee et al. (2009). Thus, there are only the rest 

of three types of measures adopted in my paper: Technical barriers to trade (B); Non-

automatic licensing, quotas, prohibitions and quantity-control measures (E); Price-control 

measures (F). Furthermore, owing to the reason that this CEPII data only covers 24 EU 

countries and China, I used Global Trade Alert database to supplement the Core NTB 

data of the US, of course, conducting the same screening criteria as those data extracted 

from CEPII.  

The agricultural domestic support data selected in this paper is also different from 

that of Kee et al. (2009). They follow the same method as Hoekman et al. (2004), which 

does not fit in my case. Hoekman et al. (2004) constructed it based on each countries’ 

report notifications to WTO. However, they do not publish their own-way method of 
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construction, and the data source is also outdated. For example, one of the key WTO 

document G/AG/NG/S/1 was published in 2002 and no more update afterward. Therefore, 

I found an alternative under the project of "Distortions to Agricultural Incentives" from 

the World Bank database——the Nominal Rate of Assistance (NRA). The idea behind is 

straightforward. Under the assumption of the perfect competition theory that domestic 

consumer prices should be equal to international prices, government intervention in the 

agricultural sector will lead to a deviation of prices from equilibrium and cause welfare 

losses. In terms of agricultural policies, as countries gradually shift from price protection 

to income protection, in addition to tariff indicators, it is also necessary to take into 

account many forms of NTBs. According to the research by Tedesco et al. (2015), 

especially in developed countries, if we ignore the various forms of government subsidies 

and transfer payments to farmers, such as capital grants, input subsidies, and other 

transfers involving government expenditures, then our analysis of agricultural support 

will be biased. Thus, the NRA is designed to record changes in income due to both tariff 

and non-tariff support as a percentage of income in a no-policy situation. A positive NRA 

is basically a rate that the government raises the subsidy of agricultural products to 

farmers to the income level without government intervention. Finally, the statistical data 

for calculating distance between trading partners’ capitals can be found on Geobytes.  

In addition, since this Trump-era US-China trade war started almost in the second 

half of year 2017, and the research period has to avoid the overlap with the Covid-19 

pandemic started in December 2019, a cross-sectional OLS regression analysis with the 

most appropriate year 2018 is applied in this paper to reduce distortions and bias caused 

by other crucial impacts. In addition, the corresponding data in 2017 was also added as a 

comparison group of the results in 2018, holding all other screening processes unchanged. 

In other words, this paper mainly focuses on the analysis of results in 2018.  

 

5.3. Estimating AVEs of NTBs on Imports 
After getting the estimated elasticities of import demand, the next step is to estimate 

the AVEs of NTBs. The basic idea is to convert the quantity impacts of NTBs into price 

impacts using factor endowments and estimated elasticities of import demand. A widely 

accepted model specification used by Leamer (1990), Harrigan (1993), Trefler (1993), 

Lee and Swagel (1997), Kee et al., (2009), etc is as follow: 
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            (1) log (𝑉𝑛,𝑐) = 𝛼𝑛 + ∑
𝑘𝛼𝑐,𝑘𝐶𝑘

𝑐 + 𝛽𝐶𝑜𝑟𝑒
𝑛,𝑐 𝐶𝑜𝑟𝑒𝑛,𝑐 + 𝛽𝐴𝑆

𝑛,𝑐log 𝐴𝑆𝑛,𝑐 + 𝜀𝑛,𝑐log [(1 + 𝑡𝑛,𝑐)] + 𝜇𝑛,𝑐

 

                   (2) ∑
𝑘𝛼𝑐,𝑘𝐶𝑘

𝑐 = 𝛼1𝐴𝑔𝑟𝑖_𝐺𝐷𝑃𝑐 + 𝛼2𝐿𝑎𝑏_𝐺𝐷𝑃𝑐 + 𝛼3𝐺𝐷𝑃𝑐 + 𝛼4𝐼𝑠𝑙𝑎𝑛𝑑𝑠𝑐 + 𝛼5𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑐

 

Where: 

n = Sections based on tariff lines of the Harmonised System (HS). 

c = Country. 

 = The average value of imports of section n in country c. 𝑉𝑛,𝑐

 = The average elasticities of import demand of section n in country c. 𝜀𝑛,𝑐

 = The ad-valorem tariffs of section n in country c. 𝑡𝑛,𝑐

 = A dummy variable that capture any section-specific impact. 𝛼𝑛

 = Five country-specific variables that measure the size of economic. 𝐶𝑘
𝑐

 = A dummy variable that take 1 if the core NTB exists, and 0 otherwise. 𝐶𝑜𝑟𝑒𝑛,𝑐

 = Agricultural domestic support of section n in country c. 𝐴𝑆𝑛,𝑐

  = Error term. 𝜇𝑛,𝑐

 = A factor endowment of agricultural land over GDP in country c. 𝐴𝑔𝑟𝑖_𝐺𝐷𝑃𝑐

 = A factor endowment of labour over GDP in country c. 𝐿𝑎𝑏_𝐺𝐷𝑃𝑐

 = The nominal rate of GDP in country c. 𝐺𝐷𝑃𝑐

 = A dummy variable for islands in country c. 𝐼𝑠𝑙𝑎𝑛𝑑𝑠𝑐

 = A measure of the average distance to the rest of the world in country c. 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑐
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The  are all positive and in 1000 USD.1 The values of  have been integrated 𝑉𝑛,𝑐 𝑉𝑛,𝑐

into sectional level by adding up the import value at 6-digit tariff lines level; The  is 𝜀𝑛,𝑐

the already-known elasticities of import demand; Both  and  are integrated into 𝜀𝑛,𝑐 𝑡𝑛,𝑐

sectional level by averaging the import demand elasticities and ad-valorem tariffs at 6-

digit tariff lines level separately;  contains k = 5 variables of country-specific 𝐶𝑘
𝑐

characteristics to measure the size of economic. Following the theory of comparative 

advantage (Leamer, 1990), three factor endowments ( , , and nominal 
𝑎𝑔𝑟𝑖𝑐𝑢𝑙𝑡𝑢𝑟𝑎𝑙 𝑙𝑎𝑛𝑑

𝐺𝐷𝑃
𝑙𝑎𝑏𝑜𝑢𝑟

𝐺𝐷𝑃

GDP) are applied.2 In addition to that, two gravity type variables are introduced, as a 

measurement of population-weighted average distance to the world for each country, and 

a dummy variable for islands;  are the parameters of  that reflect country-specific 𝛼𝑐,𝑘 𝐶𝑘
𝑐

characteristics;  is a dummy variable that take 1 if the selected three measurements 𝐶𝑜𝑟𝑒𝑛,𝑐

of the core NTB exists, and 0 otherwise;  is the natural logarithm of agricultural log 𝐴𝑆𝑛,𝑐

domestic support for each section of each country; All  and  are matched into  𝐶𝑘
𝑐 𝐴𝑆𝑛,𝑐

sectional level;   and  are parameters of  and  separately, both 𝛽𝐶𝑜𝑟𝑒
𝑛,𝑐 𝛽𝐴𝑆

𝑛,𝑐 𝐶𝑜𝑟𝑒𝑛,𝑐 log 𝐴𝑆𝑛,𝑐

reflecting their influence on sectional imports of each country. 

 

 

5.4. Regression Equation 
In this section, the cross-sectional OLS regression used to estimate the AVEs of 

NTBs was constructed, following the same methodology as in Kee et al. (2009). For the 

purpose of solving the endogeneity issues rose from tariffs, the term containing  can 𝑡𝑛,𝑐

be moved to the left-hand side, which leads to a new error term . The regression 𝜏𝑛,𝑐

equation is now defined as follow: 

 

            (3) log (𝑉𝑛,𝑐) ‒ 𝜀𝑛,𝑐log [(1 + 𝑡𝑛,𝑐)] = 𝛼𝑛 + ∑
𝑘𝛼𝑐,𝑘𝐶𝑘

𝑐 + 𝛽𝐶𝑜𝑟𝑒
𝑛,𝑐 𝐶𝑜𝑟𝑒𝑛,𝑐 + 𝛽𝐴𝑆

𝑛,𝑐log 𝐴𝑆𝑛,𝑐 + 𝜏𝑛,𝑐

 

 
1 Note that the  must be positive due to the log form. If , the  is meaningless.  𝑉𝑛,𝑐 𝑉𝑛,𝑐 ≤ 0 log (𝑉𝑛,𝑐)
2 The Hecksher-Ohlin-Samuelson (HOS) model of comparative advantage claims that differences in national endowments of land, 
capital and labour cause the differences in national comparative costs. All three factor endowments were used in the regression at the 

beginning. However, the results provide a strong evidence that the variable ) is statistically insignificant (see Table 3 model (
𝑐𝑎𝑝𝑖𝑡𝑎𝑙

𝐺𝐷𝑃
(2)). Thus, this capital endowment variable was dropped eventually in later part of calculation. 
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Even though the taken NTBs data in this paper does not have a sufficient time span 

due to objective reasons mentioned in the sample selection section, this paper does not 

impose any further structure that allow variation with changes across sections and 

countries on these two parameters:  and . The reason for that is to maintain the 𝛽𝐶𝑜𝑟𝑒
𝑛,𝑐 𝛽𝐴𝑆

𝑛,𝑐

linear least squares features of this equation, or it will become non-linear otherwise. 

Therefore, the cost of losing detailed sections-specific and country-specific information 

seems worth paying. Nevertheless, in order to eliminate the influence of NTBs’ 

downward impacts on imports rising from endogeneity issues, some combinations of the 

four instrumental variables used in Kee et al., (2009) instrumental variables had been tried, 

and the regression results suggest that they all have more or less defects. The one using 

the GDP-weighted share of the 5 closest (geographically) countries that apply core NTBs 

on product n (section n in my case), does not fit in my case. Because my sample countries 

are too few and there are only 30 in total, compared to 91 countries in Kee et al., (2009), 

so that many sections do not even have enough 5 neighboring countries that also 

implement NTB for the same section. The other two (export and past change in import) 

instrumental variables also showed unsatisfactory results, making the statistical results 

worse, for example a very large p value. Just as mentioned in Kee et al., (2009), using 

exports or the past change in imports as two instrumental variables may not be an effective 

method, due to a high probability that they are still correlated with imports and tariffs 

through the part that cannot be expressed by the existing independent variables, which is 

in the error term. Even if the use of instrumental variables was finally abandoned, this 

article still conducted other methods such as stepwise regression and removal of 

insignificant variables to ensure more accurate and significant quantitative results. 

The econometrics software Stata was used to run the linear regression (3) and then 

estimate the two parameters:  and  for Core and log_AS. After that, following 𝛽𝐶𝑜𝑟𝑒
𝑛,𝑐 𝛽𝐷𝑆

𝑛,𝑐

the formula (4) and (5) below, the two forms of AVEs of core NTBs and agricultural 

domestic support can be calculated separately, and then summing them together as total 

. After the above transformation processes, the  is price-equivalents and 𝐴𝑉𝐸𝑛,𝑐 𝐴𝑉𝐸𝑛,𝑐

comparable directly to the ad-valorem tariffs. Thus, the next step is to construct the 

overall level of protection  following the formula (6). 𝑇𝑛,𝑐

 



31 

                                            (4) 𝐴𝑉𝐸𝐶𝑜𝑟𝑒
𝑛,𝑐 =

1
𝜀𝑛,𝑐

∂log 𝑉𝑛,𝑐

∂𝐶𝑜𝑟𝑒𝑛,𝑐
=

𝑒
𝛽𝐶𝑜𝑟𝑒

𝑛,𝑐 ‒ 1
𝜀𝑛,𝑐

 

                                                      (5) 𝐴𝑉𝐸𝐴𝑆
𝑛,𝑐 =

1
𝜀𝑛,𝑐

∂log 𝑉𝑛,𝑐

∂log 𝐴𝑆𝑛,𝑐
=

𝛽𝐴𝑆
𝑛,𝑐

𝜀𝑛,𝑐

 

                      (6) 𝑇𝑛,𝑐 = 𝐴𝑉𝐸𝐶𝑜𝑟𝑒
𝑛,𝑐 + 𝐴𝑉𝐸𝐴𝑆

𝑛,𝑐 + 𝑡𝑛,𝑐 = 𝐴𝑉𝐸𝑛,𝑐 + 𝑡𝑛,𝑐

 

5.5. Estimating Trade Restrictiveness Indices 
Developed from Anderson and Neary’s (1994; 1996; 2005), the TRI, regarded as a 

welfare reduction index by Lloyd et al. (2009), focuses on the domestic welfare 

distortions caused by a country’s own trade policy on itself. It originally refers to a 

uniform import tariff that can maintain the domestic welfare at its current level rather than 

an existing protective tariff structure. Because TRI’s constituent factors (see formula (7) 

below) include the overall protection levels, which are integrated by both NTBs and 

tariffs, the index is not only just representative of tariffs, but also reflecting the whole 

restrictiveness for each country. Therefore, it would be more accurate to use the term 

restrictiveness rate hereinafter rather than import tariffs in describing the meanings of 

TRI, as well as OTRI and MA-OTRI. 

Modern research has also increasingly emphasized the important role of TRIs, 

especially their guiding role in policy making and trade negotiation (Coughlin, 2010). For 

example, like mentioned above, the TRI quantifies both tariffs and NTBs into a single 

indicator that can be used to infer the degree of trade openness, which is valuable for 

policy evaluation. Not only that, this approach can also yield annual estimates of the static 

welfare loss from imposing tariffs, and capture the covariance of tariff and corresponding 

demand elasticities. In this paper, we follow the processes in Feenstra (1995) and also 

Kee et al., (2009) to construct the simplified version of TRI, which was defined below: 

 

                                     (7) 𝑇𝑅𝐼𝑐 = (∑
𝑛𝑉𝑛,𝑐𝜀𝑛,𝑐𝑇 2

𝑛,𝑐

∑
𝑛𝑉𝑛,𝑐𝜀𝑛,𝑐 )

1
2
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The remaining two trade restrictiveness indices, or say trade reduction indices 

concentrate on trade flows levels and are mirror images of each other. The OTRI focuses 

on the aggregate imports, referring to a uniform restrictiveness rate that can maintain the 

aggregate imports at its current level rather than an existing protective tariff structure, 

while the MA-OTRI focuses on the aggregate exports, referring to a uniform 

restrictiveness rate imposed by all trading partners around the rest of the world of any 

specific country on its exports that can maintain the aggregate exports of that country at 

its current level rather than an existing protective tariff structure. One should be noticed 

that a country A’s exports to a country B reflecting in A’s MA-OTRI are identical to the 

country B’s imports from the country A reflecting in B’s OTRI at a sectional level.  

However, from a practical perspective, the processes of using bilateral variables in 

MA-OTRI’s calculation are very cumbersome and inefficient regarding each pair of 

bilateral relationships by sections for 30 countries. For example, the overall level of 

protection  calculated in the previous steps represents the degree of domestic 𝑇𝑛,𝑐

protection, which is essentially not a bilateral value, or say it is integrated from bilateral 

overall level of protection into sectional- and country-specific value. In other words, there 

is no need to calculate them pair by pair if we have a more straightforward way to 

construct them using a “one to all” pattern, rather than a “one to one” pattern. To be more 

specific, in this paper, for each exporting country (using exports to the rest of the world), 

the average of the average import-demand elasticities  and average overall level of 𝜀𝑛,𝑐

protection  of the remaining 29 countries were calculated to match its exports when 𝑇𝑛,𝑐

calculating the MA-OTRI.  In this way, the calculation process can be appropriately 

simplified while keeping the original logic, notions and definition of this formula 

unchanged. Similarly, The TRI and OTRI can both be calculated using aggregate imports, 

meaning imports from the rest of the world, rather than bilaterally from a specific country. 

There is no need to put everything bilaterally, and then summing them up to get the 

aggregate-level value. Thus, their formulas (8) (9) are described as follow3: 

 

 

 
3 The subscript “p” in the formula (9) represents values taking the average of the rest of 29 countries in the sample. 
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                                          (8) 𝑂𝑇𝑅𝐼𝑐 =
∑

𝑛𝑉𝑛,𝑐𝜀𝑛,𝑐𝑇𝑛,𝑐

∑
𝑛𝑉𝑛,𝑐𝜀𝑛,𝑐

                               (9) 𝑀𝐴 ‒ 𝑂𝑇𝑅𝐼𝑐 =
∑

𝑛𝑉𝑛,𝑐𝜀𝑛,𝑝𝑇𝑛,𝑝

∑
𝑛𝑉𝑛,𝑐𝜀𝑛,𝑝

 

5.6. Estimating Deadweight Loss 
Last but not least, Kee et al., (2008) also proposed a useful structure under the same 

theoretical basis as the simplified version of TRI to calculate the deadweight loss/welfare 

loss due to tariff changes for each country. The changes in tariffs, NTBs or other distorting 

factors brought by this US-China trade war will have varying degrees of impacts on each 

side of producers and consumers, and even spread the influence on the European countries 

indirectly. From the perspective of economics, the part of the social cost that either 

producers or consumers could have got but did not is called deadweight loss, or welfare 

loss. The equation (10) below consists of the TRI and GDP for each country, and also the 

import shares of section n 4 and import-demand elasticities: (𝑠𝑛)

 

                (10) 𝐷𝑊𝐿𝑐 =
1
2(𝑇𝑅𝐼𝑐)2𝐺𝐷𝑃𝑐∑

𝑛𝑠𝑛𝜀𝑛,𝑐

 

 

5.7. Descriptive Statistics and Correlation Analyses 
In this section, the descriptive summary of all variables is presented, and there is a 

correlation check among those variables. The 2018 data was applied at the beginning to 

see how was going on this year. 

Table 1 below depicts the descriptive statistics for all variables used in the 

regression (2). All the values were winsorized at 1% and 99% percentiles in order to 

eliminate the effect of extreme values. The number of observations has been reduced from 

more than 5,000 under the original HS6 tariff-line level to only 519 at the sectional level. 

Dependent variables include log_V (the natural logarithm of import value), e (import-

demand elasticities), log_tc (the natural logarithm of (1+tariffs)). Explanatory variables 

 
4 According to Kee et al. (2008), this import shares refer to the shares of imports over GDP, rather than over the total 
imports of a country. 
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involve Agriculturalland_GDP (agricultural land over GDP), Labour_GDP (labour over 

GDP), GDP, distance (average distance to the rest of the world), islands (islands dummy), 

Core (core NTB dummy), log AS (the natural logarithm of the NRAs). Especially, GDP 

is measured in million US dollar. 

 

Table 1. Descriptive Statistics  

Variable Obs Mean Std.Dev. Min Max 

      

log_V 519 13.97 2.297 8.680 19.27 

e 519 -4.228 4.339 -23.88 -0.994 

log_tc 519 0.0464 0.0409 0 0.144 

Agriculturalland_GDP 519 0.170 0.151 0.0186 0.563 

Labour_GDP 519 18.12 11.13 4.269 56.57 

GDP 519 2.039e+06 4.605e+06 25310 2.060e+07 

distance 519 2344 1700 1486 8091 

islands 519 0.116 0.320 0 1 

Core 519 0.229 0.421 0 1 

log_AS 519 -336.7 49.52 -413.5 -122.7 

 

 

Table 2 below presents the partial correlation coefficient between each pair of 

variables and their significance level. Intuitively, as can be seen from the matrix, there 

may be potential issues of multicollinearity among variables. For example, the 

relationship between distance and GDP is highly correlated with a coefficient of 0.926 

and significant at 0.01 level. Therefore, a multicollinear VIF test was conducted (see 

appendix Table 13). However, it was finally decided not to drop any of them mainly for 

three reasons. Firstly, I would argue that multicollinearity does not necessarily mean that 

the hypothesis testing is completely invalid. In fact, if the null hypothesis is true, it will 

be reasonable to assume that the test procedure is very likely to remain correct, or say that 

the probability of making the Type I error is within an acceptable range. But if the null 

hypothesis itself is false, multicollinearity will greatly reduce the explanatory power, 

which means that it will be easier to make the Type II error. In other words, 
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multicollinearity will make it easier to get insignificant regression results, but the 

regression results of the model, which will be analyzed comprehensively in latter part, 

use all variables shown in Table 2 are already very significant at 0.05 level. In addition, 

using the stepwise regression method to check variables by each, the results suggest that 

the best one is the current one, which strengthen my first argument. 

Secondly, these high correlations may result from a small sample size. My sample 

only includes 30 countries and the variables had been integrated into sectional level, 
showing only 519 observations in the model. Arthur Goldberger (1991: pp. 248–249) in 

his book: A Course in Econometrics criticized the orthodox statistician and argued that 

the high degree of uncertainty of different variables caused by the high correlation among 

explanatory variables is a matter of course, reflecting on big standard errors. He 

introduced the notion of “micronumerosity” demonstrating that in order to reduce these 

variances, or say these standard errors, one way is to collect more data. Highly correlated 

independent variables in a small-sized sample but with strong statistical results tend to be 

reasonable when explaining the model, as he said. The only thing matters is how you 

clarify meaningful answers. 

Last but not least, the result of multicollinear VIF test (see appendix Table 13) 

suggests that those variables with relatively high VIFs are not the variables of interest in 

this paper. For example, the VIFs for variable distance and GDP are 13.24 and 10.54 

separately (both above 10), while the VIFs for variable Core and log_AS are only 1.06 

and 3.22 separately. To be more specific, the core purpose of constructing the model (3) 

is to estimate the AVEs of NTBs on imports. It means that our key explanatory variables 

should be the Core NTB and the log of agricultural domestic support, from where their 

estimated parameters are used to calculate the AVEs, the overall protection levels, the 

TRIs and also the deadweight loss. In other words, those factor endowment variables and 

the two gravity type variables can all be regarded as control variables, which tend to do 

less harm on the estimation of the variables of interest. The motivation behind it is that 

by involving other important factors that also put impacts on the dependent variable into 

the model and estimating the result together with the key factors to be studied, a more 

accurate estimate of the key factors to be studied can be obtained without being trapped 

into omitted variable bias. Besides, the Table 14 in appendix suggests that there is no 

heteroscedasticity. 
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Nevertheless, the NRA used as a proxy for the agricultural domestic support is 

indeed not a perfectly suitable indicator. It shows relatively high correlations with all 

those factor endowment variables and also the gravity variable weighted by population 

aggregation. These variables are likely to affect the imports through imposing impacts on 

the NTB variables, especially on the agricultural domestic support. As we do not allow 

the NTB variables to absorb further structure such as including sectional and country-

specific adjustments, which would mitigate this correlation issues but lead to a non-linear 

function, we have to bear a cost that these country-specific factors will have a certain 

degree of connection with NTB anyway, just as the theory of comparative advantage 

suggests. According to Cinelli et al. (2020), when these country-specific factors, which 

represent a common cause that can have impacts on both NTB variables and imports, are 

controlled, the back-door path from NTB variables to imports is blocked. Therefore, they 

are “good controls”, leading to an unbiased estimate of the average causal effect. Or it is 

also possible that the Nominal Rate of Assistance was constructed by partially using GDP 

weighting. Because the variables that highly correlated with it are all GDP-weighted or 

GDP-oriented. For example, as for the gravity variable measuring population-weighted 

average distance to the world, cities with agglomerations are usually larger in size and 

the cities’ GDP tend to be higher. It just happens to put together these non-key factors 

that have been appropriately weighted by GDP, but the weight selection is anyway only 

a method and does not represent the essence of that variables. Due to the extreme lack of 

existing data to measure agricultural domestic support, as mentioned in the previous part, 

the NRA is the most suitable data I can find without having to construct it myself. 

Therefore, considering the facts that the regression results of all these variables have been 

significant, small sample size used in the paper, and high VIF values are all non-key 

variables, it is reasonable to safely ignore the potential multicollinearity issues and still 

keep all of them into the regression. 
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Table 2. Correlation Matrix  
 log_V e log_tc Agr~ GDP Lab~ GDP GDP distance islands Core log_AS 

           

log_V 1          

e -0.330*** 1         

log_tc -0.080* -0.203*** 1        

Agr~ GDP -0.200*** 0.080* 0.0570 1       

Lab~ GDP -0.080* 0.0140 0.162*** 0.693*** 1      

GDP 0.526*** -0.515*** 0.0510 0.110** 0.172*** 1     

distance 0.380*** -0.450*** 0.095** 0.227*** 0.376*** 0.926*** 1    

islands -0.109** 0.0300 -0.0100 -0.223*** -0.124*** -0.075* -0.00600 1   

Core -0.00900 -0.128*** -0.130*** 0.0500 0.074* 0.231*** 0.233*** -0.0250 1  

log_AS 0.135*** -0.237*** 0.185*** 0.406*** 0.692*** 0.473*** 0.651*** 0.088** 0.142*** 1 

           

*. Correlation is significant at 0.1 level.  

**. Correlation is significant at 0.05 level.  

***. Correlation is significant at 0.01 level.  
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6. Empirical Results and Analyses 
 

In this chapter, a brief regression results are demonstrated, following by the 

estimated results of AVEs, overall protection levels, TRIs and DWL in detailed, and their 

relevant analysis is explained thoroughly. The same processes were replicated for the 

2017 data and used it to compare with our findings from the results of the 2018 data. That 

is to say, we can investigate how and why they changed and their potential tendencies 

from these differences. 

 

 

6.1. Fundamental Regression Results 
I run 519 regressions at sectional level in order to estimate detailed parameters for 

the two NTBs variables. The Table 3 below presents the regression results. Although this 

is not the main focus of the paper, it still reveals the relationship between each variable 

and the imports, their signs and relative impact scale. The results of the three factor-

endowment variables can be explained through their original intention——the theory of 

comparative advantage. Under this perspective, all signs of factor endowment variables 

are consistent with the theory. In Leamer (1990), the author found a positive relationship 

between the GNP and imports, a negative relationship between land abundance variable 

and imports, and a positive relationship between labour abundance variable and imports, 

even though the coefficients of labour abundance variable are not statistically significant. 

There are similar results found in this paper, as shown in the Table 3 model (1).  

We also confirmed that the larger the GDP of the economy, the larger the scale of 

imports, which suggests a positive relationship between GDP and imports and significant 

at a 1% level. Besides, a high level of agricultural land over GDP rate meaning a wider 

agricultural policy space and more agricultural natural resources, tends to make the 

country more confident to set more restrictive policies and make fewer concessions in the 

international trade of agricultural. Therefore, the relationship between the agricultural 

land over GDP and imports is negative and significant at a 1% level. Similarly, a high 

level of labour over GDP suggests that a country has the advantage on sufficient labour 

force, which tend to increase the imports of capital-intensive products. The relationship 

between the labour over GDP and imports is positive and significant at a 5% level. 
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Theoretically, the sign of capital endowments and labour endowments should be opposite. 

However, as can be seen in model (2) below, there is a positive but insignificant 

relationship between the capital rate over GDP and imports, which is why this factor-

endowment variable was dropped in later calculation.  

The coefficients of the two gravity proxies are also consistent with the previous 

expects. The farther a country is located from the rest-of-the-world markets, the more 

transportation costs, which will inhibit imports to a certain extent. Similarly, if a country 

is an island country, then its land transportation with other countries around the world 

will be limited to a certain extent. It can also be understood as a farther distance to the 

world markets, which will adversely affect its imports. Of course, with the globalization 

and continuous decline in transportation costs, the connection between countries have 

become closer and intertwined than ever before. This has also reduced the adverse 

impacts of a long distance to the world market to a fairly low level. Nevertheless, they 

are both significant at a 1% level. 

 

 

 

 

 

 

 

Table 3. Cross-sectional Regression Results 

The table depicts the cross-sectional regression model (1) used to estimate the parameters 

of the two forms of NTB variables, the control model (2) adding the variable Capital/GDP, 

holding all other variables unchanged, and the corresponding counterpart (3) using the 

2017 data. The dependent variable y is equal to ; The log (𝑉𝑛,𝑐) ‒ 𝜀𝑛,𝑐log [(1 + 𝑡𝑛,𝑐)]
explanatory variables include agricultural/GDP, labour/GDP, GDP, distance to the world, 

islands dummy, core NTB, the log of agricultural domestic support, and also the 

capital/GDP in model (2). 
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 (1) (2) (3) 

VARIABLES y 

(2018) 

y 

(2018) 

y 

(2017) 

    

Agriculturalland_GDP -5.418*** -5.306*** -4.490*** 

 (0.727) (0.747) (0.616) 

Capital_GDP  0.0150  

  (0.0226)  

Labour_GDP 0.0312** 0.0301** 0.0352*** 

 (0.0132) (0.0133) (0.0111) 

GDP 6.63e-07*** 6.60e-07*** 6.50e-07*** 

 (5.43e-08) (5.44e-08) (5.41e-08) 

distance -0.00115*** -0.00114*** -0.00120*** 

 (0.000165) (0.000166) (0.000155) 

islands -0.785*** -0.711** -0.689*** 

 (0.263) (0.286) (0.247) 

Core -0.758*** -0.761*** -0.837*** 

 (0.188) (0.188) (0.177) 

log_AS 0.00985*** 0.00854** 0.0106*** 

 (0.00279) (0.00341) (0.00265) 

Constant 18.49*** 17.68*** 19.76*** 

 (1.193) (1.702) (1.134) 

    

Observations 519 519 519 

R-squared 0.481 0.481 0.423 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

The two NTBs variables also show significant relationships with the imports at a 1% 

level. It was expected that there is a negative relationship between the core NTBs and 

imports, and also a negative relationship between the agricultural domestic support and 

imports. On the one hand, the more non-tariff restrictions a country imposes on its imports, 

the more its imports will inevitably decrease. On the other hand, according to Hoekman 

et al. (2004), if the government provides a large amount of subsidy and assistance to 

domestic farmers, it is equivalent to protecting their farmers and reducing their losses 
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from international competitions. Therefore, agricultural subsidies tend to stimulate the 

increase in domestic output, which in turn led to a decline in prices and reduced import 

demand. However, there are consistent negative signs on results for core NTBs variable 

but not for the agricultural domestic support. This may be due to the distortion caused by 

the US-China trade war. For example, China has increased its subsidies for domestic 

agricultural products while simultaneously committing to purchase US soybeans and 

other agricultural products to show its concession (Goulard, 2020). Besides, these 

agricultural domestic subsidies will lead to overproduction and price-depressing impacts 

that lower the world prices at the same time. Because developing countries do not have 

the capacity to provide same levels of subsidies for domestic agriculture as developed 

countries, these subsidies will lead to intensification of unfair international competition, 

and the decline in world prices will lead to a substantial increase in imports of developing 

countries, which will further distort their domestic agriculture (Koo and Kennedy, 2006).  

As for the 2017 model (3), no matter the size, sign or significance of its coefficients 

have almost no major change compared to the 2018 model (1), which further proves the 

effectiveness and accuracy of the model results. 

 

6.2. Analyses of AVEs of NTBs 
In this section, the AVEs of core NTBs selected, the AVEs of agricultural domestic 

support and the overall levels of protection are estimated and compared with other 

previous findings. To begin with, the AVEs of NTBs in Table 4 below are all estimated 

based on the regression of model (1) above. The Table 4 presents the estimated average 

AVEs for core NTBs and agricultural domestic support by countries, following the 

formulas (4) and (5), and the average overall level of protection constructed by formula 

(6). Since the sample only provides core NTBs data for the 24 EU member states, the US 

and China, there are results for only 26 countries in total. As discussed in the previous 

sections, the AVEs of NTB can be regarded as rate measuring the levels of the NTBs 

imposed by a specific country on its imports, which can be directly compared with the 

tariffs. The overall levels of protection include the effects of both tariffs and non-tariffs, 

by summing up the tariffs and the total AVEs. It is a useful tool for measuring the 

comprehensive restrictiveness for each country, and it is also a basic element for 

subsequent calculations of TRIs and DWL. 
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Table 4. Average AVEs and Overall Level of Protection (2018) 

Country Code AVE core AVE AS AVE T nc 

     

AUT 0.199 0.00370 0.203 0.250 

BEL 0.258 0.00480 0.263 0.310 

CHN 0.108 0.00200 0.110 0.207 

CYP 0.384 0.00710 0.391 0.438 

CZE 0.288 0.00530 0.294 0.341 

DEU 0.158 0.00290 0.161 0.208 

DNK 0.195 0.00360 0.199 0.246 

ESP 0.173 0.00320 0.176 0.224 

EST 0.437 0.00810 0.446 0.494 

FIN 0.179 0.00330 0.182 0.229 

FRA 0.165 0.00310 0.169 0.216 

GBR 0.165 0.00310 0.168 0.215 

GRC 0.185 0.00340 0.188 0.235 

HUN 0.289 0.00540 0.294 0.341 

IRL 0.215 0.00400 0.219 0.266 

ITA 0.144 0.00270 0.146 0.194 

LTU 0.380 0.00700 0.387 0.434 

LUX 0.304 0.00560 0.310 0.357 

LVA 0.406 0.00750 0.414 0.461 

NLD 0.200 0.00370 0.204 0.251 

POL 0.188 0.00350 0.192 0.239 

PRT 0.229 0.00420 0.233 0.280 

SVK 0.353 0.00650 0.359 0.406 

SVN 0.338 0.00630 0.344 0.392 

SWE 0.169 0.00310 0.172 0.219 

USA 0.082 0.00150 0.083 0.113 

Total 0.238 0.00440 0.242 0.291 
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As can be seen from the above Table 4, the average AVE for core NTBs is 23.8%, 

while the average AVE for agricultural domestic support is much smaller, accounting for 

only 0.44%5. Although this paper applied a different indicator to measure agricultural 

domestic support when compared to Kee et al. (2009), similar results were obtained that 

the majority numbers of AVE AS are below 1%. In their paper, they believed that these 

small numbers mean that, for the governments of most countries, they do not provide a 

large degree of domestic support for many products. Similarly, the result in my paper 

further indicates that most of the governments do not provide a large degree of domestic 

support for many sections, when compared to the restrictive level of core NTBs. Taking 

Finland as an example, the AVE of core NTBs in 2018 in Finland is more than 54 times 

of the AVE of agricultural domestic support. Besides, the overall protection level T for 

the EU countries implies the extra-EU overall protection level as their single tariff used 

in the paper is for extra-EU countries. In addition, as T is composed of AVE and tariff, it 

can be seen from the difference between each T and AVE that the protection level of NTB 

is obviously much higher than the protection level of tariffs. For example, the total AVE 

of Britain is 16.8%, which accounts for over 78% of the overall protection level. On 

average, more than 80% of the overall protection level can be explained by NTB, which 

again confirms Kee et al. (2009)'s conclusion on the importance of NTB. 

From the country-level perspective, Estonia has imposed the strictest core NTBs 

and the highest level of subsidies for its agricultural domestic support on its imports 

among all other sample countries, ranking the first with a 49.4% overall level of 

protection. Its AVE core and AVE AS are almost twice the average, accounting for 43.7% 

and 0.81% separately. The total AVE for Estonia is around 44.6%, compared to that of 

Estonia of around 0.63% estimated by Kee et al. (2009). Besides, Latvia’s AVEs followed 

closely behind, ranking the second highest place with an AVE core of 40.6% and an AVE 

AS of 0.75%. The total AVE for Latvia is about 41.4%, compared to that of Latvia of 

about 6.7% in Kee et al. (2009). It is an interesting point that my estimations of AVEs of 

these two European countries are significantly larger than theirs. 

 

 
5 Note that the AVE for core NTBs should be explained as the marginal contribution of these main NTBs to the overall 
level of protection when holding the tariffs level unchanged. Similarly, the AVE for agricultural domestic support 
should be explained as the marginal contribution of these supports to the overall level of protection when holding the 
tariffs level unchanged. 
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Other countries that also have both high AVE core and AVE AS in this case include 

Cyprus, Lithuania and Slovakia. They are all with an overall level of protection higher 

than 40%, accounting for 43.8%, 43.4% and 40.6% separately. On the contrary, The US 

has the smallest overall level of protection. Both its AVE core and AVE AS are the 

smallest, at 8.2% and 0.15% respectively. The total AVE for the US is around 8.3%, 

compared to that of the US of around 8.0% in Kee et al. (2009). Besides, China has the 

second lowest degree of restrictiveness on imports, with a 20.7% overall level of 

protection, a 10.8% AVE core and a 0.2% AVE AS. The total AVE for China is around 

11.0%, compared to that of China of around 6.6% in Kee et al. (2009). From the 

comparison we can see that the difference of the AVE between the US and China is 

actually not much, compared to those of Estonia and Latvia mentioned above. The reasons 

for these differences might be the lack of the most disaggregate tariff-line data used by 

Kee et al. (2009) in the estimations of Estonia and Latvia. There are indeed substantial 

missing data particularly for the EU countries in both the core NTBs variable and the 

agricultural domestic support variable, provided separately by the World Bank and WTO 

documents that cover only sector-levels information and a few sectors in Kee et al. (2009). 

This can be regarded as a shortcoming of them that I have overcome by using more 

aggregate levels of data.  

In addition, all total AVEs for the EU countries in 2018 are lower than that of 2017, 

which can be seen on Table (see appendix Table 15), which suggests a decrease tendency 

of AVE during this period, as well as the overall protection level. It suggests that the EU 

countries tend to impose less restrictive NTBs in international trade during the US-China 

trade war, which proved that the Hypothesis 1 is correct. Similar inference can be applied 

to the overall protection level T, showing that the EU countries tend to impose lower 

levels of overall trade restrictiveness in international trade during the US-China trade war, 

which proved that the Hypothesis 2 is correct. 

On the other hand, from around 6.6% to 11.0%, the AVE of China looks fluctuated 

but remains at a very low level. This may be largely due to China's economic system 

reforms since 1978 and efforts to participate into globalization (Yutian and Ping, 2009; 

Atkin and Cholette, 2017). Especially after joining the WTO at the beginning of the 21st 

century, it has continued to drastically cut tariffs and NTBs. For example, the average 

tariffs dropped from nearly 42% in the early 1990s to around 9.9% in 2005. 
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Figure 1. Representative Average Tariff Rates (2017) 

 

Source: World Bank and Murugaboopathy (2019)’s calculation 

 

However, the case of China is different from the EU countries and the US. 

According to the report of Murugaboopathy (2019), like shown in the Figure 1 above, 

China’s average tariff is still higher than that of other top industrial countries, although 

Murugaboopathy used a different measure of average tariff. It implies that NTBs tend to 

play a more important role than tariffs in international trade in developed countries. 

Similarly, in my case, even though China's AVE only accounts for about half of its overall 

protection level, the share of EU countries' AVEs to each of their overall protection level 

accounts for a much higher percent. When using AVE to divide T for each EU country, 

it can be seen that the ratios of AVE to the overall protection level in EU countries are all 

above 75%. In other words, NTBs contribute, on average, at least an extra 75% to the 

tariff restrictiveness for those EU countries. This indicates that NTBs tend to play a more 

crucial role than tariffs, as they contribute more to the overall protection level. The finding 

is consistent with the argument provided by Kee et al. (2009) that neglecting the important 

role of NTBs in policy making and practices can be misleading to a large extent. The 

same result goes for the US, where the ratio of the US is about 73.5%. Nevertheless, we 

had to make this representative conclusion with gingerliness as this paper only considers 

some of the main NTBs including technical barriers, licensing, quotas, prohibitions, 

quantity- and price-control measures, but not all of them. 
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In the next step, there are comparisons between the results of this paper and those 

in Bradford (2003). Firstly, Bradford (2003) applied the method of price gaps, which can 

measure the extent of trade restrictiveness by comparing the retail prices and import prices 

between different countries. His research shares some common sample countries with my 

paper. They are the US and 5 European countries (the UK, Belgium, Netherlands, 

Germany, and Italy). This paper only provides comparison of estimated AVE results of 

these common countries using the 2018 data.  

Firstly, the result of this paper indicates an AVE of the US of 8.3%, compared to 

an AVE of 9% in Bradford’s research. Secondly, the result of this paper indicates an AVE 

of 16.8% of the UK, compared to an AVE of 38% in his research. Next, the result of this 

paper indicates an AVE of Belgium of 26.3%, compared to an AVE of 32% in his research. 

Similarly, the result of this paper indicates an AVE of Netherlands of 20.4%, compared 

to an AVE of 31% in his research. In addition, the result of this paper indicates an AVE 

of 16.1% of Germany, compared to an AVE of 18% in his research. Finally, the result of 

this paper indicates an AVE of Italy of 14.6%, compared to an AVE of 12% in his research. 

To conclude the above findings, the estimated results of the AVEs in this paper are, in 

general, higher than those in Bradford (2003), except for Italy. His estimated results are 

generally higher as there are more restrictive conditions included, such as exchange rate 

manipulation, product quality, and inefficient customs, which shed new light on 

recognizing NTBs in industrial levels.  
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Table 5. Average AVEs of NTBs by Section (2018) 

Section Section Name AVE_mean of NTBs 

   

  All sample 

countries 

EU US China 

      

1 Live animals and animal products 0.136 0.145 0.023 0.023 

2 Vegetable products 0.151 0.162 0.023 0.023 

3 Fats and oils 0.125 0.131 0.023 0.074 

4 Processed food 0.223 0.239 0.033 0.024 

5 Mineral products 0.102 0.108 0.023 0.023 

6 Chemicals and allied industries 0.262 0.275 0.071 0.144 

7 Rubber and plastics 0.478 0.498 0.131 0.342 

8 Rawhide and skins 0.203 0.213 0.024 0.151 

9 Wood and wood articles 0.199 0.210 0.044 0.093 

10 Pulp of wood and paper 0.291 0.306 0.051 0.189 

11 Textile and apparel 0.200 0.214 0.025 0.060 

12 Footwear 0.235 0.250 0.074 0.039 

13 Stone and Cement 0.288 0.305 0.066 0.100 

14 Pearls and precious metals 0.259 0.264 0.258 0.126 

15 Base metals and articles 0.204 0.213 0.056 0.133 

16 Machinery and electrical 

equipment 

0.263 0.272 0.076 0.230 

17 Motor vehicles and aircraft 0.141 0.149 0.058 0.044 

18 Optical and medical instruments 0.457 0.477 0.259 0.179 

19 Arms and ammunition 0.164 0.174 0.070 0.023 

20 Miscellaneous manufactured 

articles 

0.463 0.482 0.281 0.178 

Total  0.242 0.255 0.083 0.110 
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Turning to the results at the sector level, the Table 5 above presents the means of 

total AVE of NTBs by each section for the whole sample countries, the 24 EU countries, 

the US and China separately in 2018. Since the 21st section (works of art) has a large 

amount of missing data, the final result only exhibits the top 20 sections. Due to the 

limited space in the Table 5, the section names are only representative parts of the original 

ones. Please refer to the source HS (2018) in appendix for details. Besides, according to 

the classification of HS codes, section 1 to section 4 belongs to agricultural products, 

while section 5 to section 20 represents the manufacturing products. 

In general, when looking at the results of the whole sample, the section 7 of rubber 

and plastics accounts for the highest AVE among all 20 sections, while the section 20 of 

miscellaneous manufactured articles and the section 18 of optical and medical 

instruments rank the second and the third places, with AVEs of 47.8%, 46.3% and 45.7% 

separately. On the contrary, the section 5 of mineral products accounts for the lowest 

AVE of NTBs among all 20 sections, representing a 10.2% AVE. Other lowest AVE 

sections including section 3 of fats and oils, section 1 of live animals and animal products 

and section 17 of motor vehicles and aircraft, accounting for AVEs of 12.5%, 13.6% and 

14.1% separately. Similar to the average results, from the EU’s perspective, the AVEs of 

the section 7, section 20 and section 18 still rank the top three highest places among all 

20 sections, with AVEs of 49.8%, 48.2% and 47.7% separately. It suggests that the EU 

applied the highest levels of NTB restrictions on imported rubber, plastics, miscellaneous 

manufactured articles such as furniture and toys, optical, photographic, medical 

instruments, musical instruments and articles thereof. Especially, the NTB restrictive 

level for rubber and plastics is the highest among others. By contrast, the AVEs of the 

section 5, section 3, section 1 and section 17 of the EU are the lowest, accounting for 

10.8%, 13.1%, 14.5% and 14.9% separately. It suggests that the EU applied the lowest 

levels of NTB restrictions on imported mineral products, fats and oils, live animals, 

animal products, motor vehicles, aircraft, vessels and associated equipment. Especially, 

the NTB restrictive level for mineral products is the lowest among others. Moreover, we 

can also say that the EU set more NTB restrictions on manufacturing products, while the 

EU's restrictions levels on NTB of imported agricultural products are relatively low in 

2018, which can be seen from the AVEs of the first three sections of the EU. 
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Turning to the AVE results of the US, the AVEs of the section 20, section 18 and 

section 14 rank the top three highest places among all 20 sections, with AVEs of 28.1%, 

25.9% and 25.8% separately. It means that the US applied the highest levels of NTB 

restrictions on imported miscellaneous manufactured articles, optical, photographic, 

medical instruments, musical instruments and articles thereof, pearls, precious metals and 

stones. On the one hand, different from the EU, the US imposed a very high restrictive 

level of NTB for pearls, precious metals and stones rather than rubber and plastics. By 

contrast, the AVEs of the section 1, section 2, section 3 and section 5 of the US represent 

the lowest places among all other sections at 2.3%. This percentage does not naturally 

mean that their AVEs are all equal, but because the figures are accurate to three decimal 

places. In fact, they still have some slight gaps. It indicates that the US applied the lowest 

levels of NTB restrictions on imported live animals, animal products, vegetable products, 

fats and oils, and mineral products. On the other hand, different from the EU, the US 

imposed a very low restrictive level of NTB for vegetable products instead of motor 

vehicles, aircraft, vessels and associated equipment. 

Regarding the AVE results of China, the AVEs of the section 7, section 16 and 

section 10 rank the top three highest places among all 20 sections, with AVEs of 34.2%, 

23% and 18.9% separately. It reveals that China imposed the highest levels of NTB 

restrictions on imported rubber, plastics, machinery and electrical equipment, pulp of 

wood and other fibrous cellulosic material, paper and articles thereof. On the one hand, 

different from the EU, China paid more attention on setting higher restrictive level of 

NTB for machinery and electrical equipment, pulp of wood and other fibrous cellulosic 

material, paper, instead of miscellaneous manufactured articles, optical, photographic, 

medical instruments, musical instruments where the EU focused more on. On the contrary, 

the AVEs of the section 1, section 2, section 5 and section 19 of China indicate the lowest 

places among all other sections at 2.3%. Similarly, this percentage is also accurate to three 

decimal places for the purpose of convenient statistics. This result demonstrates that 

China set the lowest levels of NTB restrictions on imported live animals, animal products, 

vegetable products, mineral products, arms and ammunition. On the other hand, different 

from the EU, China put more focus on restricting the imported products of vegetable 

products, arms and ammunition rather than fats and oils, motor vehicles, aircraft, vessels 

and associated equipment. It can be concluded from the AVEs of agricultural products, 

reflected from the first four sections, of the US and China that the NTB restrictions 
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imposed on imported agricultural products were maintained at a fairly low level in 2018, 

while the manufacturing products were more likely to encounter non-tariff limitations. 

This is not only because of the larger coverage of manufacturing sectors, but also more 

likely to be driven by huge benefits that the local governments and companies can get. 

The Table 6 below presents the summarization of the highest and the lowest AVEs by 

section. 

 

       Table 6. Summarization of NTB Restrictive Levels, by Section, in Order 

Section EU US China 

Highest AVEs 7, 20, 18 20, 18, 14 7, 16, 10 

Lowest AVEs 5, 3, 1, 17 1, 2, 3, 5 1, 2, 5, 19 

 

The highest AVEs imposed by the US and China indicate high restrictive levels that 

tend to impede the exports from the EU, taking the fact that NTBs play a more important 

role and have significant contribution to the overall protection level into consideration. 

Besides, a low AVE imposed by the US and China might not necessarily lead to an 

increased exports from the EU, but a high AVE imposed by the US and China tends to 

imply a high level of export restriction for the EU. Therefore, we can learn from the Table 

6 above that it would be wise for the EU to reduce the exports in section 14, section 18, 

and section 20 to the US. They are pearls, precious metals and stones, optical, 

photographic, medical instruments, musical instruments and miscellaneous manufactured 

articles. Similarly, it would be wise for the EU to reduce the exports in section 7, section 

10, and section 16 to China. They are rubber, plastics, pulp of wood and other fibrous 

cellulosic material, paper, machinery and electrical equipment. This finding can answer 

the second Research Question of the paper, as the advice just mentioned can be a useful 

guidance for the EU on adjusting future trade policies or in negotiations. 

Besides, we can see from the Table 5 that the mean of AVEs of the 24 EU countries 

is equal to 25.5%, which is a bit higher than the mean of AVEs of the whole sample, 

while the means of AVEs of the US and China are significantly lower than the mean of 

AVEs of the whole sample, which shown even more significantly at sector levels. It 

suggests that the EU countries tend to impose, on average, more restrictive NTBs 
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measures than the other two big parties, and also the average level. The total AVEs of the 

EU countries and the US are 25.5% and 8.3% separately, compared to the total AVEs of 

10.9% and 8.0% for these two countries in Kee et al. (2009). The estimation of the EU’s 

AVE in this paper is more than twice theirs. In addition, one should be noted that the 

AVE for each section of the EU can only reflect the restrictive level of NTB that the EU 

imposed on imported products. It does not necessarily imply that a specific section with 

a relatively lower AVE means higher revenue for sure (Sazanami et al., 1995). Just like 

the Japanese example mentioned in the literature review, the AVE of Japan's imported 

car is relatively low, which is mainly due to good reputation in the domestic market and 

high-quality cars produced by local automakers, while the Japanese government plays a 

less-important role on setting NTBs for this sector. For foreign car suppliers who want to 

export cars to the Japanese market, such kind of low AVEs does not necessarily mean 

that they will certainly benefit a lot there. But the lower AVE in any section still convey 

a good signal for other trading partners that this country is encouraging imports of this 

section. Thus, it can be regarded as a potential that the government may capture this 

opportunity to adjust the future trade policies or negotiations. 

Turning to other research of AVE focusing at a sectional level, Andriamananjara et 

al. (2004)’s findings depict that the average AVEs of NTBs in section 11 of textile and 

apparel are 66% and 15% for the EU and the US separately, compared to the AVEs of 

21.4% and 2.5% in this section for the EU and the US separately in my paper. Besides, 

they argue that the section 10 of pulp of wood and paper, section 12 of footwear and 

section 3 of fats and oils also have relatively high AVEs. Like explained in the Kee et al. 

(2009), the reasons why Andriamananjara et al. (2004)’s results seem much higher can 

be mainly contributed by two. The first one is their perfect-market assumption that all 

imported goods and domestic products can be substituted completely. The second one 

could be that the authors only retained estimations consistent with their theoretical basis, 

and ignored other results that do not match the expectation. 

Similarly, Beghin (2015) also provides AVEs that tend to be a bit higher than my 

results for 93 countries at a sector level. This could be resulted from the less of screening 

standard of NTBs, where the author only conducts the technical regulation of NTBs but 

ignoring others, and the downward tendency caused by involving negative AVEs. Taking 

the AVEs of the whole sample as an example, in my paper, the imported manufacturing 

products are more likely to be applied NTBs than agricultural products, even though the 
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extent of restrictions varies across sectors, reflecting on the range of total AVEs that 

covers from 10.2% to 47.8%. However, this finding is inconsistent with the Beghin (2015), 

who argues that the agricultural products suffer more NTBs than the manufacturing 

products, based on the found larger frequency ratios for the former. Besides, Beghin 

(2015) suggests that the mean of AVE for the whole sample is around 4.4%, which is 

much smaller than the result of an 24.2% AVE in this paper. In addition, the author also 

argues that the section 14 of pearls, precious metals and stones and the section 19 of arms 

and ammunition have almost zero AVE, leading to a summary that there is almost no 

effect of NTB on these sections, compared to AVEs of 25.9% and 16.4% in my paper. 

What is more, the highest total AVE is around 8.3% in section 16 in Beghin (2015), 

compared to a total AVE of 26.3% in my paper, which is more than three times higher 

than his result. 

The Figure 2 and Figure 3 below present the nexus between the log of AVE core 

and the log of GDP per capita, and between the log of AVE AS and the log of GDP per 

capita. There is a roughly negative relationship between the log of AVE core and the log 

of GDP per capita, suggesting that the level of main NTBs in general tends to be lower in 

more developed countries. Similarly, there is also a downward slope in the relationship 

between the log of AVE AS and the log of GDP per capita, which implies that the level 

of agricultural domestic support in general tends to be lower in more developed countries. 

As both the components of total AVE showing negative relations with the national 

development levels, the total AVE in my case must also negatively related to the log of 

GDP per capita. Thus, it leads to a conclusion that the richer countries, or say the higher 

income countries, tend to have a lower NTBs level, which is different from the estimation 

of Kee et al. (2009), who found evidence that the richer countries tend to have a higher 

NTBs level, including both main NTBs and agricultural domestic support. Nevertheless, 

in Figure 4, we found that the overall level of protection is significantly decreasing with 

an increasing GDP per capita, which is consistent with the finding of Kee et al. (2009). 

In other words, not only the NTBs level, but also the overall restrictiveness in general 

tends to be lower in more developed countries. Due to the fact that China’s GDP per 

capita is lower than any of the European countries selected in the sample, only around 

$7807 in 2018 based on the source of World Bank, it should not be classified as a ‘rich’ 

country, but with a very low AVE level according to our calculation. Therefore, China 

can be taken as an exceptional case. 
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Figure 2. Log of AVE Core VS Log of GDP per Capita 
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Figure 3. Log of AVE AS VS Log of GDP per Capita 
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Figure 4. The Overall Level of Protection VS Log of GDP per Capita 
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6.3. Analyses of Trade Restrictiveness Indices and Deadweight Loss 
This section provides an analysis of the three trade restrictiveness indices calculated 

based on formula (7) (8) (9), and DWL, another indicator that accounts for an important 

position in economics, which is calculated based on formula (10) and presented along 

with its proportion of GDP in the following Table 7 and Table 8 separately. There are 

also comparisons between them in year 2017 and year 2018, comparisons between 

countries, as well as comparisons with other research that have similar focus. One should 

be noticed that the indicator TRI measured the degree of distortion to domestic welfare 

should be always higher than the OTRI, according to the assumption of non-negative 

AVEs. Like mentioned in the previous part, the paper mainly focuses on year 2018 and 

used data in 2017 as a control group only. The purpose of setting this group is to 

investigate whether the mutual extra tariffs the US and China conducted on each other 

have increased or decreased the level of trade restrictiveness on import and export for 

each sample countries. As mentioned in Irwin (2010), imposing tariffs on imported 

products seems to be an efficient means of improving income for a government. As tariff 

restrictions are used as major weapons to attack and retaliate for each other by both the 

US and China in the trade war, it is important to understand how the changes in tariff 

restrictions have led to changes of TRIs and to what extent. Therefore, we kept the two 

NTBs data unchanged as those used in 2018 model and applied other variables with 2017 
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data.6 

 

Table 7. TRI, OTRI and MA-OTRI 

 Year 2018 Year 2017 

Country Code TRI OTRI MA-OTRI TRI OTRI MA-OTRI 

       

AUT 0.177 0.143 0.252 0.215 0.185 0.269 

BEL 0.261 0.234 0.230 0.279 0.253 0.250 

CHN 0.142 0.108 0.269 0.144 0.108 0.287 

CYP 0.225 0.201 0.170 0.308 0.267 0.194 

CZE 0.336 0.306 0.236 0.369 0.345 0.250 

DEU 0.148 0.127 0.247 0.166 0.144 0.261 

DNK 0.180 0.153 0.263 0.218 0.195 0.278 

ESP 0.122 0.090 0.228 0.156 0.123 0.243 

EST 0.424 0.408 0.245 0.496 0.484 0.235 

FIN 0.164 0.140 0.222 0.201 0.177 0.237 

FRA 0.121 0.088 0.248 0.146 0.113 0.264 

GBR 0.137 0.107 0.225 0.164 0.134 0.243 

GRC 0.096 0.070 0.179 0.157 0.120 0.196 

HUN 0.262 0.222 0.245 0.302 0.268 0.259 

IRL 0.205 0.176 0.291 0.232 0.197 0.304 

ITA 0.110 0.085 0.257 0.148 0.123 0.272 

LTU 0.278 0.251 0.221 0.403 0.374 0.231 

LUX 0.332 0.318 0.264 0.353 0.339 0.278 

LVA 0.405 0.395 0.237 0.462 0.449 0.251 

NLD 0.225 0.211 0.224 0.234 0.216 0.239 

POL 0.208 0.181 0.258 0.238 0.210 0.272 

PRT 0.156 0.120 0.234 0.233 0.203 0.249 

SVK 0.345 0.327 0.218 0.367 0.344 0.233 

SVN 0.322 0.304 0.230 0.336 0.313 0.245 

SWE 0.147 0.123 0.223 0.173 0.147 0.239 

USA 0.086 0.074 0.210 0.092 0.080 0.230 

Total 0.216 0.191 0.236 0.253 0.227 0.250 

 
6 The two NTBs data are collected and calculated by CEPII and World Bank separately based on a certain period of 
time. Thus, both Core variable and AS variables are not year-specific. 
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To begin with, we first look at the results of year 2018. The TRIs of Estonia and 

Latvia are the highest among EU countries, ranking the first top two with 42.4% and 40.5% 

separately. This implies that their degrees of trade openness are the lowest among EU 

countries. By contrast, the US has the lowest TRI at 8.6% among all sample countries, 

indicating the lowest distortion level to its domestic welfare. To be more specific, it refers 

to a restrictiveness rate of 8.6% that can maintain the domestic welfare of the US at its 

current level rather than an existing protective tariff structure. Close behind is Greece, 

with the second-lowest TRI at 9.6% ranked the top less among EU countries. Besides, 

countries that also have a relatively small TRI include Italy, France and Spain, with the 

TRIs of 11%, 12.1% and 12.2% respectively. 

Similarly, in 2018, Estonia and Latvia also own the highest OTRI among EU 

countries, which implies their uniform restrictiveness rates of 40.8% and 39.5% 

separately that can maintain the aggregate imports at their current level rather than an 

existing protective tariff structure. Since all EU members implement the same customs 

union agreement that eliminating trade barriers within borders and setting unified external 

tariffs towards other non-EU countries (Neal, 2007: pp. 41-63). Therefore, higher OTRIs 

mean that they have developed a high level of non-tariff trade barriers to the products 

imported into the countries from the rest of the world. On the contrary, similar to its TRI 

ranking among counterparts, Greece imposed relatively the least NTBs on its import 

bundle, reflecting on an OTRI of 7%. In addition, Greece’s MA-OTRI also has a similar 

performance, ranking the second-lowest place at 17.9% among EU countries. Regarding 

the MA-OTRIs, the difference between the indicators of most countries is not large, and 

most of them are slightly higher than 20%. The MA-OTRI refers to a uniform 

restrictiveness rate faced by a country, which can maintain the aggregate exports at their 

current level rather than an existing protective tariff structure. Cyprus has the lowest MA-

OTRI at 17%, which means that its export products suffer the lowest level of restrictive 

measures from other countries, including both tariffs and NTBs. In other words, Cyprus 

can sell products to other countries with relatively lower costs. In European sample, the 

exports restrictiveness from other countries received by Ireland were the highest, while 

Luxembourg and Denmark followed close behind, accounting for 29.1%, 26.4% and 26.3% 

separately. 
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However, it is worth noting that China's MA-OTRI is relatively high, reaching at 

26.9%, although it has a relatively lower OTRI, while the US’s MA-OTRI is not so high, 

as well as its OTRI value. These numbers are consistent with the actual situation of the 

US-China trade war. We can also see that how these two parties treated this game, as well 

as their respective affected levels on imports and exports. China's high MA-OTRI might 

mainly come from the high tariffs imposed by the US government, as well as through 

legal amendments to implement sanctions and non-tariff restrictions on Chinese 

companies (Kapustina. 2020). Due to the excessive trade surplus between China and the 

US in recent years, China's retaliations were relatively limited and the willingness to 

negotiate was more intense for the Chinese’s side. Thus, the impacts of this trade war 

showing on the US’s MA-OTRI seem not that significant, at least much lower than that 

on Chinese side. 

From the Figure 5 below, we can find a clear downward trend showing that the 

higher the log of GDP per capita, the lower the TRI for a country. It suggests that there is 

less static welfare loss from imposing tariffs for a more developed country. More 

developed countries tend to take more open trade policies to mitigate distortions on local 

welfare. For instance, countries like the US, Sweden, Denmark, France, the UK, Germany, 

Finland and Austria all have a relatively high GDP per capita and low TRI levels. 

 

Figure 5. TRI VS Log of GDP per Capita (2018) 
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Similarly, the nexus between the OTRI and the log of GDP per capita is 

significantly negative, as shown in Figure 6. This graph looks very similar to Figure 5 

above, and reveals that the higher the log of GDP per capita, the lower the OTRI for a 

country. Thus, it indicates that more developed countries tend to impose less trade 

restrictions on their imports, including both tariffs and NTBs. However, from Figure 7 

we can see that MA-OTRI is slightly positively correlated with the log of GDP per capita, 

although it is not very significant. It seems to indicate that the higher the log of GDP per 

capita, the higher the MA-OTRI for a country. Therefore, more developed countries are 

more likely to be restricted by other trading partners on their exports. Nevertheless, more 

research and evidence are needed in the future study to prove this view. Furthermore, 

since the number of the EU countries, account for more than 90% in the sample, there 

would be not much extra impact on our analysis even though removing the US and China 

from those figures. In other words, the above and also the following arguments are 

applicable to the case of considering EU countries only in like manner. 

 

Figure 6. OTRI VS Log of GDP per Capita (2018) 
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Figure 7. MA-OTRI VS Log of GDP per Capita (2018) 
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In addition, the results of year 2017 in Table 7 also suggests that no matter TRI, 

OTRI or MA-OTRI are, on average, a little bit higher than those of 2018 for all sample 

countries. The decreasing TRI and OTRI of the EU implies that the EU set less restrictive 

level on imports from the US and China, while the decreasing MA-OTRI of the US and 

China implies that their exports to the EU suffer less restrictive level. They both indicate 

an easier access to the EU markets and lower costs. Similarly, the decreasing MA-OTRI 

of the EU implies that its exports to the US and China suffer less restrictive level, while 

the decreasing TRI and OTRI of the US and China implies that the they set less restrictive 

level on imports from the EU. They both suggest an easier access to the US and China’s 

markets and lower costs. Therefore, it implies that the EU has the opportunities to benefit 

from the US-China trade war, which answers the Research Question 1 directly. Especially, 

the decreasing TRI and OTRI of the EU from the 2017 to 2018 proves that the Hypothesis 

3 and 4 are correct. In addition, the differences between the TRIs in these two years reflect 

the changes in tariff restrictions. However, under the background of imposing substantial 

extra tariffs on each other, the US and China's TRIs are surprisingly reduced. This implies 

that the two countries might have reduced the restrictive level of import and export for 

other rest-of-the-world countries, including the EU countries. For example, the OTRI and 
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MA-OTRI in the US have dropped from 8% and 23% in 2017 to 7.4% and 21% in 2018 

separately. Similarly, even though China’s OTRI remains unchanged, at least does not 

increase, its MA-OTRI reduces significantly from 28.7% to 26.9% in 2018, showing that 

the levels of trade restrictions from other countries except the US that China's export 

products suffered have actually fallen. 

One possible explanation for this phenomenon is that this sudden trade war might 

catch the US and China unprepared in the second half of 2017. However, with the 

continuous escalation of tensions, both sides have deeper understandings about the 

requirements and bottom lines on each other, and both sides have loosed their trade 

policies for third parties, such as for the EU and other developed and developing countries 

in the world. More open-up and liberal trade policies tend to promote mutual cooperation 

and stimulate trade transaction with third parties, which helps both the US and China fill 

the economic losses from the trade war and reduce their dependence on each other. 

Obviously, their adjustment of trade policies towards other trading partners had brought 

tremendous economic benefits, and even offset the negative impediment brought by the 

trade war and made the total TRI indicators do not increase. However, this does not mean 

that the newly expanded economic revenue of the two countries had exceeded the extra 

losses caused by the US-China trade war. The decline of TRIs only reflects a more 

positive attitudes of doing business with other trading partners. It is inevitable that the US 

and China would have to bear tremendous trade-war costs anyway, which have been 

reflected on their economic development indicators, such as GDP and GNP. As for the 

EU countries, it can be an opportunity to benefit from the tussle by enhancing cooperation 

with both parties at the same time. Although the EU and the US still have many frictions 

in certain sections in international trade, same as with China, it would not be difficult for 

us to see that the EU is trying to reduce the bilateral levels of trade restrictiveness with 

both the US and China.  

The next two figures depict the relationships between elasticities of import demand 

and log of GDP/log of GDP per capita in 2018. The paper specialized in these two figures 

in order to further illustrate that import-demand elasticities and the economic aggregate 

are closely related but have nothing to do with the degree of development. Countries with 

greater economic strength will be more likely to get rid of reliance of imports from other 

countries, which means they will have more choices in making and adjusting international 

trade policies. In the case of the US and China, we can see that their log of GDP and 
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import-demand elasticities are close even though there is still a large gap in the 

development level between these two countries. For the EU countries, those with the 

lowest import-demand elasticities, such as Germany, the UK, and France are exactly those 

with relatively larger economic strength and larger influence in the EU. 

 

Figure 8. Import-demand Elasticities VS Log of GDP (2018) 
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Figure 9. Import-demand Elasticities VS Log of GDP per Capita (2018) 
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The Figure 10 and Figure 11 below compare the restrictive level that taking both 

tariffs and NTBs into consideration, which is represented by our estimated TRI, with the 

mean of ad-valorem tariffs used in our estimation. The first graph presents detailed rates 

for each country’s TRI and tariff level, while the second graph compares these two 

indicators using a 45° boundary line. To be more specific, in both Figure 10 and Figure 

11, the Y axis represents the TRI levels, while the X axis indicates tariff means of sample 

countries in 2018. Points above the boundary line mean that the TRI for these countries 

are higher than that of their tariff levels, and vice versa. It is worth noting that Figure 10 

seems to show that Slovenia's tariffs have a little bit deviation compared to other EU 

countries. This is caused by the lack of data for a specific sector of Slovenia so that this 

missing data had to be omitted when running regressions. In any case, we can see clearly 

from the Figure 10 that all TRIs of these EU countries in the customs union are still greater 

than the unified customs duties they set. Similarly, Figure 11 conveys us a clear image 

that TRIs in all sample countries are higher than their own tariff levels. Therefore, these 

findings once again emphasize the nonnegligible role of NTBs that has been proved in 

Kee et al. (2009). That is to say, ignoring the role of NTBs played in trade restrictions 

will lead to seriously underestimated restrictiveness. 
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Figure 10. TRI VS Tariffs in Detailed (2018) 
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Figure 11. TRI VS Tariffs with A Boundary Line (2018) 

AUTAUTAUTAUTAUTAUTAUTAUTAUTAUTAUTAUTAUTAUTAUTAUTAUTAUTAUTAUT

BELBELBELBELBELBELBELBELBELBELBELBELBELBELBELBELBELBELBELBEL

CHNCHNCHNCHNCHNCHNCHNCHNCHNCHNCHNCHNCHNCHNCHNCHNCHNCHNCHNCHN

CYPCYPCYPCYPCYPCYPCYPCYPCYPCYPCYPCYPCYPCYPCYPCYPCYPCYPCYPCYP

CZECZECZECZECZECZECZECZECZECZECZECZECZECZECZECZECZECZECZECZE

DEUDEUDEUDEUDEUDEUDEUDEUDEUDEUDEUDEUDEUDEUDEUDEUDEUDEUDEUDEU
DNKDNKDNKDNKDNKDNKDNKDNKDNKDNKDNKDNKDNKDNKDNKDNKDNKDNKDNKDNK

ESPESPESPESPESPESPESPESPESPESPESPESPESPESPESPESPESPESPESPESP

ESTESTESTESTESTESTESTESTESTESTESTESTESTESTESTESTESTESTESTEST

FINFINFINFINFINFINFINFINFINFINFINFINFINFINFINFINFINFINFINFIN

FRAFRAFRAFRAFRAFRAFRAFRAFRAFRAFRAFRAFRAFRAFRAFRAFRAFRAFRAFRA
GBRGBRGBRGBRGBRGBRGBRGBRGBRGBRGBRGBRGBRGBRGBRGBRGBRGBRGBRGBR

GRCGRCGRCGRCGRCGRCGRCGRCGRCGRCGRCGRCGRCGRCGRCGRCGRCGRCGRCGRC

HUNHUNHUNHUNHUNHUNHUNHUNHUNHUNHUNHUNHUNHUNHUNHUNHUNHUNHUNHUN

IRLIRLIRLIRLIRLIRLIRLIRLIRLIRLIRLIRLIRLIRLIRLIRLIRLIRLIRLIRL

ITAITAITAITAITAITAITAITAITAITAITAITAITAITAITAITAITAITAITAITA

LTULTULTULTULTULTULTULTULTULTULTULTULTULTULTULTULTULTULTULTU

LUXLUXLUXLUXLUXLUXLUXLUXLUXLUXLUXLUXLUXLUXLUXLUXLUXLUXLUXLUX

LVALVALVALVALVALVALVALVALVALVALVALVALVALVALVALVALVALVALVALVA

NLDNLDNLDNLDNLDNLDNLDNLDNLDNLDNLDNLDNLDNLDNLDNLDNLDNLDNLDNLD
POLPOLPOLPOLPOLPOLPOLPOLPOLPOLPOLPOLPOLPOLPOLPOLPOLPOLPOLPOL

PRTPRTPRTPRTPRTPRTPRTPRTPRTPRTPRTPRTPRTPRTPRTPRTPRTPRTPRTPRT

SVKSVKSVKSVKSVKSVKSVKSVKSVKSVKSVKSVKSVKSVKSVKSVKSVKSVKSVKSVK
SVNSVNSVNSVNSVNSVNSVNSVNSVNSVNSVNSVNSVNSVNSVNSVNSVNSVNSVN

SWESWESWESWESWESWESWESWESWESWESWESWESWESWESWESWESWESWESWESWE

USAUSAUSAUSAUSAUSAUSAUSAUSAUSAUSAUSAUSAUSAUSAUSAUSAUSAUSAUSA

0
.2

.4
.6

.8
1

0 .2 .4 .6 .8 1

TRI y

 

Turning to the estimated results of deadweight loss and its proportion of GDP in 

both 2017 and 2018 in Table 8, it is clear that the welfare loss brought by imposing mutual 
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punitive tariffs by both the US and China has been reduced in all sample countries 

including the EU countries, the US and China in 2018. This finding is consistent with 

Andriamananjara et al. (2004), who depict that the elimination of NTBs can result in the 

slump of billions of welfare loss. Taking the section of textile and apparel as an example, 

they illustrate that there would be a global welfare gain up to $64 billion if removing the 

NTB for textile and apparel products, as well as the section 16 of machinery and electrical 

equipment, section 12 of footwear and section 10 of pulp of wood and paper with $11.7, 

$4.6 and $5.5 billion global welfare gains separately, and they also supplement that their 

estimated welfare gains could be only lower bounds owing to the limited categories of 

NTBs applied. Unlike investigating the welfare loss by sectors and regions, my paper 

estimates the welfare loss by countries, in order to make more convenient comparison at 

an aggregate country-level. 

In addition, we can see that the trade war brought both the US and China huge DWL. 

It is around $189.2 billion welfare costs in China, accounting for nearly 1.36% of its own 

GDP, while the US suffered not much better with welfare costs of around $97.6 billion, 

accounting for nearly 0.47% of its GDP in 2018. From the perspective of order of 

magnitude, China's welfare loss is still almost doubled for that of the US. Similarly, 

Chong and Li (2019) provide a worst-case scenario analysis and present that China tends 

to has nonnegligible GDP loss of 1.01% in the worst scenario, which is very close to the 

estimation in this paper (1.36%). When looking at the results of 2017, the welfare loss is 

even larger, which is consistent with the finding of higher TRIs in 2017. It was originally 

expected that the welfare loss in 2018 would, on average, larger than that in 2017, as well 

as the TRIs, owing to the negative impacts of the trade war on the two fighting parties 

and also the global economy. But apparently the empirical results show the opposite. 

Similar to the situation of TRIs, there are mainly two reasons account for the decreasing 

DWLs.  

On the one hand, this trade war began in the second half of 2017, and the sudden 

encounter faced by no matter the US, China or the EU brought them into chaos, as none 

of them could have enough time to prepare for this crisis. Therefore, all parties have 

suffered the wave of negative impacts on global economics at the beginning of the trade 

war. That can partly contribute to the sharp increase in DWLs of the EU, the US, and 

China in 2017. Especially, the total welfare loss for these three parties is about $756.78 

billion in 2017, accounting for 1.55% of the total GDP of them. On the other hand, as the 
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trade war continues to upgrade and the relationship between the US and China fluctuated, 

all stakeholders have realized that this will be a long-lasting war and hard to estimate 

when is the end of it. Therefore, all parties are constantly adjusting their international 

trade policies and preparing for the future unexpectable risks (Goulard, 2020). 

On the other hand, just like we mentioned in the previous section that analyzing the 

changes of TRIs, the US and China have held out the olive branches to the EU at the same 

time, while the EU also seized the opportunity to strengthen bilateral trade and 

cooperation with them, which leads to the decrease of TRIs of all these three parties in 

2018, as well as the TRI-based DWL. It can only suggest that the positive benefits brought 

by strengthening relationships and seeking deeper cooperation with alternative trading 

partners outweigh the negative impacts caused by the US-China trade war and broken-

down confidence of global investors. In other words, the level of reducing TRIs that 

reflects the releasing trade restrictiveness between the EU and the US, and also between 

the EU and China, is higher than the level of increasing TRIs that reflects the shrinking 

trade restrictiveness between the US and China. Nevertheless, the DWLs of the US and 

China from 2017 to 2018 still decreased not much due to being plunged into the quagmire 

of trade war directly, unlike many EU countries in the sample, whose DWLs have greatly 

declined from 2017 to 2018, such as Belgium, Germany, and the UK. 

There is an interesting point that we cannot automatically consider that DWLs 

observed in the Table 8 are all generated by this trade war, and it is not possible to 

determine all of these estimating changes from 2017 to 2018 are due to the trade war. The 

estimated values are just one of the indicators that measure the extent of a kind of 

economic factor at a certain point of time, as well as the TRIs estimated in the previous 

section. Similarly, there is another interesting point that the reducing TRIs do not 

necessarily mean a decreasing level of protectionism. On the opposite, the sense of 

protectionism arose and even becoming more acute in both the US and China (Morrison, 

2018).  

Finally, the decreasing DWL of the EU between 2017 and 2018 indicates that the 

Hypothesis 5 is also correct. The reducing DWL reflects that the trade policy adjustment 

of releasing restrictiveness imposed by the EU works. Although there are still billions of 

DWL, those losses that have been ‘saved’ from the trade war can be regarded as a ‘gain’. 

However, one should distinguish the ‘actual gain’ and ‘could have been lost’ on this DWL 
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savings. Thus, this finding suggests that the EU benefits from the trade war indirectly, 

showing also an affirmative answer to the first Research Question of the paper. 

 

Table 8. DWL and DWL/GDP 

 Year 2018 Year 2017 

Country Code DWL DWL/GDP DWL DWL/GDP 

 (billions $)  (billions $)  

AUT -3.834 -0.0084 -15.05 -0.0362 

BEL -14.35 -0.0264 -41.73 -0.0832 

CHN -189.2 -0.0136 -190.5 -0.0155 

CYP -0.353 -0.0140 -1.075 -0.0473 

CZE -7.068 -0.0284 -20.51 -0.0938 

DEU -33.63 -0.0085 -86.30 -0.0235 

DNK -2.268 -0.0064 -8.456 -0.0255 

ESP -10.96 -0.0077 -26.77 -0.0204 

EST -1.011 -0.0330 -2.749 -0.1020 

FIN -1.839 -0.0067 -5.489 -0.0215 

FRA -16.25 -0.0058 -44.86 -0.0173 

GBR -17.95 -0.0063 -47.81 -0.0180 

GRC -1.334 -0.0061 -4.210 -0.0211 

HUN -2.562 -0.0160 -11.54 -0.0808 

IRL -3.351 -0.0088 -8.433 -0.0249 

ITA -10.59 -0.0051 -33.05 -0.0169 

LTU -1.003 -0.0187 -4.226 -0.0887 

LUX -2.429 -0.0342 -2.494 -0.0390 

LVA -0.585 -0.0170 -2.423 -0.0798 

NLD -18.32 -0.0200 -42.74 -0.0514 

POL -8.684 -0.0148 -21.20 -0.0403 

PRT -1.531 -0.0063 -7.729 -0.0350 

SVK -3.955 -0.0374 -9.989 -0.1050 

SVN -1.153 -0.0213 -3.643 -0.0752 

SWE -3.960 -0.0071 -12.30 -0.0227 

USA -97.59 -0.0047 -101.5 -0.0052 

Total -455.76 -0.0086 -756.78 -0.0155 
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7. Limitations 
 

Although the construction of the quantitative model and the selection and 

processing of the data have been cleverly designed, this article still has some inevitable 

defects. First of all, the AVEs were estimated based on the assumption that all AVEs are 

positive. To do so can greatly benefit the construction process of the TRIs and DWL 

indicators, but might have potential upward bias to some extent. When looking at the data, 

an aggregate sectional-level data was applied rather than the data at HS 6 tariff-line level, 

which tends to be a double-edged sword. Taking it as an advantage, it makes the 

comparison between different sectors more convenient, reducing missing data in 

regression, and simplified the data solving process. However, it still has a potential risk 

of making misleading aggregation bias (Kee et al., 2009).  

 

Besides, the proxy for agricultural domestic support, the Nominal Rate of 

Assistance, is indeed not a perfectly suitable indicator. It shows relatively high 

correlations with factor endowment variables and also the gravity variable, leading to a 

less effective estimation to some extent. In addition, it is originally a country-level data 

that cannot vary across different sectors. Luckily, the impacts of this variable on the total 

estimation are very limited, compared to the Core NTB variable, so that the estimation of 

AVEs would not get significant influence. As it is not allowed the NTB variables to 

absorb further structure such as including sectional and country-specific adjustments in 

this paper, which would mitigate this correlation issues but lead to a non-linear function, 

we have to bear a cost that these country-specific factors will have a certain degree of 

connection with NTB. Nevertheless, there are strong reasons why the paper still applies 

this proxy, which have been explained thoroughly in the previous section of descriptive 

statistics, as well as the weak multicollinearity issue that might be another inevitable 

defect. 

Moreover, what are the appropriate proxies for the NTBs are still controversial. The 

two NTB proxies selected in this paper are not year-specific. It helps investigating the 

impacts of mutual extra tariffs the US and China conducted on each other on trade 

restrictiveness from 2017 to 2018, but it may also fail to capture some specific NTB 

information in different years. 
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8. Conclusion 
 

It can be concluded that the restrictive level of NTBs and also the overall protection 

level imposed by the EU countries tend to be lower during the US-China trade-war period. 

Besides, the finding in this paper also reveals that NTBs tend to play a more crucial role 

than tariffs in the EU countries, as their NTBs make an additional contribution of more 

than 83% to the overall protection level measured solely by tariffs. It also suggests that 

the EU countries are inclined to impose more restrictive NTBs measures than the US and 

China. In addition, by constructing the relationships between AVEs and national 

development levels, we can find that the restrictive level of NTBs in general tends to be 

lower in more-developed countries. It means that a relatively more-developed EU country 

tends to impose a lower restrictive level of NTBs than a relatively less-developed EU 

country during the US-China trade war. 

When looking into the summary of TRIs and DWL, first of all, the OTRIs of both 

the US and China in 2018 are relatively at low levels, which may reflect a situation that 

both parties are trying to convey a friendly signal to other trading partners. For example, 

China implements higher restrictive levels on products imported from the US, but it is 

likely to reduce the level of import restrictions on other trading partners, especially on the 

EU, which makes the total OTRI remain at a relatively low level. By contrast, China's 

MA-OTRI is relatively high in 2018, reflecting its exports to the US had been obviously 

limited by the US government, while the US’s MA-OTRI performs at a relatively average 

level, reflecting its total exports have not been affected by too much in the trade war. This 

also reflects that China's export-supply elasticities are relatively larger than that of the 

US, which refers to the degree of changes in the supply of exports caused by higher export 

costs. 

In addition, it is depicted that more developed countries tend to take more open 

trade policies to mitigate distortions on local welfare and impose less trade restrictions on 

their imports. Besides, the decreasing TRI and OTRI for both the US and China from 

2017 to 2018 indicates an open-up tendency in international trade, which creates 

opportunities for the EU to benefit from the tussle of the US-China trade war. For example, 

taking the opportunity to seize more market share by superseding the US’s exports to 

China by EU’s exports, or by superseding China’s exports to the US by EU’s exports 

(Goulard, 2020). 
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From the sector level, there is a useful finding that might be a useful guidance for 

the EU on adjusting future trade policies or in negotiations, which suggests that the EU 

should try to avoid export products from the highest AVEs imposed by the US and China 

to these two countries respectively. In our cases, it would be wise for the EU to reduce 

the exports in section 14, section 18, and section 20 to the US. They are pearls, precious 

metals and stones, optical, photographic, medical instruments, musical instruments and 

miscellaneous manufactured articles. Similarly, it would be wise for the EU to reduce the 

exports in section 7, section 10, and section 16 to China. They are rubber, plastics, pulp 

of wood and other fibrous cellulosic material, paper, machinery and electrical equipment.  

Last but not least, the decreasing DWLs for the EU, the US and also China from 

2017 to 2018 can be explained as follow: The positive benefits brought by strengthening 

relationships and seeking deeper cooperation with alternative trading partners outweigh 

the negative impacts caused by the US-China trade war and broken-down confidence of 

global investors. Moreover, the huge DWLs found of the US and China indicates a both-

sides-loss situation from an economic perspective, as there are no economic benefits but 

only huge costs for long-lasting fighting against each other. However, just as Steinbock 

(2018: p. 25) illustrated, if we look from a political perspective taking geopolitics, 

ideology, national security, and dominance in international affairs into consideration, it 

is completely a different story. 
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Appendix 
Table 9. Conversion List from Chapter 01-46 to Section 1-9. 

 

 

Source: HS (2018) 



 

Table 10. Conversion List from Chapter 47-71 to Section 10-14. 

 

Source: HS (2018) 

 

 

 

 

 



 

Table 11. Conversion List from Chapter 72-97 to Section 15-21. 

 

Source: HS (2018) 

 

 

 

 

 

 



 

Table 12. NTMs classification in the Transparency in Trade Initiative 

 

 

 

 

 

 

 

 

 

 



 

 

Table 13. VIF Test 

 

 

 

 

 

Table 14. Heteroskedasticity Test 

 

 

 

 

 

 

 

 



 

Table 15. Average AVEs and Overall Level of Protection (2017) 

Country Code AVE core AVE AS AVE T nc 

     

AUT 0.213 0.00400 0.217 0.264 

BEL 0.276 0.00510 0.281 0.328 

CHN 0.115 0.00210 0.117 0.214 

CYP 0.409 0.00760 0.417 0.464 

CZE 0.308 0.00570 0.313 0.360 

DEU 0.169 0.00310 0.172 0.219 

DNK 0.208 0.00390 0.212 0.259 

ESP 0.185 0.00340 0.188 0.235 

EST 0.467 0.00870 0.475 0.524 

FIN 0.191 0.00360 0.194 0.241 

FRA 0.176 0.00330 0.180 0.227 

GBR 0.176 0.00330 0.179 0.226 

GRC 0.197 0.00370 0.201 0.248 

HUN 0.308 0.00570 0.314 0.361 

IRL 0.229 0.00430 0.234 0.281 

ITA 0.154 0.00290 0.156 0.203 

LTU 0.405 0.00750 0.413 0.460 

LUX 0.325 0.00600 0.331 0.378 

LVA 0.433 0.00810 0.442 0.488 

NLD 0.213 0.00400 0.217 0.264 

POL 0.201 0.00370 0.205 0.252 

PRT 0.244 0.00450 0.248 0.295 

SVK 0.376 0.00700 0.383 0.430 

SVN 0.360 0.00670 0.367 0.415 

SWE 0.180 0.00340 0.184 0.231 

USA 0.0874 0.00160 0.0890 0.120 

Total 0.254 0.00470 0.259 0.307 

 


