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Chapter 1 

Introduction 

1.1 Background of bilateral US-China trade 

The trade relation between United States and China had grown significantly after 

the end of World War II. Since Cold War in 1949, United States seems to have a limit 

relationship with China (People Republic of China) from the conflict of ideology 

among Communist and Democracy and maintain a relationship with Taiwan under 

Jiang Kai Shrek. The diplomatic and trade relation of China and United States still limit 

until 1971, which it started to have a good sign of their relation after United States sent 

delegate into China first time after World War II and China granted permanent seat in 

United Nation Security Council (UNSC). In 1978, China had an important economic 

reform during Deng Xiao Ping become a president of China which called open 

economic door policy and this policy makes China economic grows exponentially 

(Aslam, 2019). China and US trade relation has grown again when US gave China most 

favor nation (MFN) status that US and China trade each other with a low tariff. Since 

China granted Most Favor Nation from US in 1999, China became an important trading 

partner and a main country that export product to US and import product from US. The 

bilateral trade of these two countries grew even faster in 2001 that China became a 

member of World Trade Organization (WTO) which it is known as the biggest 

economic integration organization. After an accession to WTO, China and US became 

a good partner for each other and succeed from attending international economic system 

(Meltzer and Shenai, 2019). The growth of bilateral trade among these 2 countries 

increased extremely while the share of China economy among this period increased 
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correspondingly to 16 percent of global activities compared to a period before entering 

WTO which was about 3.4 percent (Wright and Rosen, 2018). Now China is becoming 

the second largest economy today after United States (Meltzer and Shenai, 2019).  

 

1.2 The beginning of US-China Trade War 

Since China became a main player in World economic, US started to see China as 

a threat rather than a partner of their country. A break point between them started from 

trade conflicts that China increasingly gained trade surplus from trading with US. From 

the trade statistic collected from World integrated trade solution show that comparing 

with China before went in WTO in 2001 that China gained around almost 30 billion 

dollars trade surplus from trading with US, in 2018 China gained more than 300 billion 

dollars trade surplus with US. According to figure 1, the graph shows that China gains 

more trade surplus continuously for trading with US. 

Figure  1: China trade with United State since 2001 to 2019 

 

Source: Data from World Integrated Trade Solution (WITS) 
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Until 2016 the trade tension between US and China was getting worst from the big 

circumstance that Donald Trump as a president of US had announced in his presidential 

election campaign to do his promise for sanction along with reduce trade deficit with 

China. President Trump claimed that China exploits benefit of trade liberalization 

where China gains unfair bilateral trade from applying unfair trade policy by using 

currency manipulation and domestic product subsidize to stimulate their exports 

(Kapustina et al., 2020). Moreover, Trump restates that the rising of China also comes 

from a technology stealing and intellectual property theft which it affirms that China 

could be a threat for US. This situation turns into what we called US-China trade war 

since China and US had retaliated each other for their trade dispute. In early of March 

2018 president Trump of US started to apply tariff on China important products that 

have been send to US such as Steel, Aluminum, and Metal from China and imposed 25 

percent tariff or 50 billion dollars of China’s goods  (Onyusheva et al., 2020) especially 

computer and machinery parts. In response, China imposed import duties on 128 

commodities from US worth 50 billion dollars  (Onyusheva et al., 2020) included 

agricultural, seafood, and automobile products. Imposing tariff on products of two 

countries makes some of the company design moving their production out from the 

trade dispute country. In 2018, Trump announced imposing 10 percent tariff on 

smartphone and laptop imports from China (Wu, 2018) and announced that American 

companies to look for an alternative destination beside China (Wu, 2019a). This 

situation hurts Apple company, which is a US region industry from losing their mainly 

profit from selling iPhone due to most of the Apple products and various parts are 

mainly assembled in China (Wu, 2018). Therefore, the trade war of US and China 

makes some of Apple suppliers design to relocate their production to other countries 
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such as South Asia or Southeast Asia to avoid an increasing tariff on China-made 

products that send to US  (Wu, 2020). For instance, Foxconn company which is a main 

manufacturing partner of Apple company supported Apple needs by moving their 

production from China to India  (Wu, 2019b) and they can increase its diversification 

from 25 percent in June to 30 percent in August 2019 (Wu, 2020). Thus, the relocation 

of Apple partner manufacturing unsteadied China product supply chain for a main 

production country of US products. 

Moreover, imposing tariff is not only a way they do in this trade dispute, but 

products ban is also one way they do on this war. In 2019, Huawei company which is 

a leading company in information and communication technology infrastructure and 

devices in China was banned by US for a reason that Huawei is a threat for US national 

security. This announcement makes US companies or foreign technology companies 

that deal with US has to block an action with Huawei company such as Google company 

has no longer allow Huawei to use g-mail or google (Hosain, 2019), or Intel company 

stop supplying chips in Huawei (Hosain, 2019). In response, China also banned Apple 

products which it is a product company from US. After looking through the tit for tat 

action of those two superpowers who are technological expertise countries, most of 

analysis called this action would not be only simple trade war but tech war where both 

superpowers compete on being the largest high-technology country. The situation of 

US-China trade war continues since then and it doesn’t seem to end soon even though 

they have once reconciled for this issue in G20 summit which held up in the middle of 

2019. 

The situation of US and China Trade war may cause a supply chain disruption of 

global economy. From the trade war that two superpowers impose tariff on their import 
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products will make the countries which their products rely on both exports and imports 

from US and China may suffer from this situation. Trade war will affect both production 

and consumption. Tariff imposition will slow down the capability of some production 

that needs input from the products effected by tariff imposing. Moreover, the 

purchasing power of consumer will reduce since the price of product is more expensive. 

Therefore, trade war will slowdown global economy from this supply chain disruption. 

 

1.3 Thailand electronics industry 

Electronics industry plays an important role in the global economy since electronic 

products are a main component that they were used for other industries’ production. At 

present, electronics sector has become one of the most rapidly expanding markets in 

the world, and it has a lot of room to grow (Gavlovskaya and Khakimov, 2020).  

Electronics industry development started to become powerful around 1980s where 

radio electronics went on to significantly develop all around the world, but primarily in 

the USA, Germany, and Japan (Gavlovskaya and Khakimov, 2020). From the rise of 

electronic industry, East Asia, and Southeast Asia countries, including China, 

Singapore, Malaysia, and Thailand, became a main destination for leading firms from 

developed countries to expand their electronics industry production in order to benefit 

from lower labor and infrastructure costs (Abdul-Aziz and Zulkifli, 2016). Asian 

electrical and electronics (E&E) industry accounted for 55 percent of total E&E global 

sales in 2018 (Thailand Bord of Investment, 2015) and 27 percent of total products 

export in Asian countries (Korwatanasakul and Intarakumnerd, 2021). 

In the 1970s, Thailand joined the electronics industry value chain, a decade after 

Singapore and concurrently with Malaysia (Intarakumnerd et al., 2016). Since this 
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period, Thailand government has supported the industry through various measures and 

policies in order to shift Thailand industry from import substitution to export orientation 

(UNCTAD, 2005). The policy implemented by Board of Investment (BOI) aimed to 

attract foreign investment (Thailand Bord of Investment, 2015) by providing the 

exemption on import duty on the input materials used in production or the non-tax of 

advance technology electrical and electronics products and the support services from 

BOI (Thailand Board of Investment, 2015). Moreover, due to Thailand has a low labor 

cost, Thailand successfully attracts foreign investors inflow, especially Japan, Taiwan, 

and US, in electronics industry for investing and set up their manufacturing in Thailand 

such as Seagate, Minebea group, Hana semiconductor etc. (Abdul-Aziz and Zulkifli, 

2016). It was very successful as Thailand electronics exports of global exports share 

grew very fast in the past 2000 to 2006 (Rasiah, 2009). 

Moreover, since Thailand exportation of manufacture products after electric and 

electronics had been promoting was increased from 5 percent in 1970 to 74 percent in 

2001 of total exports (UNCTAD, 2005). Therefore, Thailand electrical and electronics 

industry in the present has been a main hub in Asian regions, and it is the 13th largest 

exporter for E&E production in 2017 (Thailand Bord of Investment, 2015). While 

Thailand’s main electronics production are hard disk drives (HDDs) which has a share 

value at 29 percent of total electronic exports, other computer components at 21 percent, 

integrated circuit around 19 percent, and others in 2020 (see the figure 2). The main 

export countries of Thailand electronic products go to US, Hongkong, ASEAN, EU, 

China, and Japan.  
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Figure  2: value share of Thailand electronic exports 

 

Source: Yongpisanphob (2021) in Krungsri research 

 

However, Thailand electronics industry is still being in the midstream to 

downstream in electronics global value chain  (Yongpisanphob, 2021). Electronics 

manufacturers in Thailand are mostly in the stage of assembly and packaging and re-

exports to foreign markets (Intarakumnerd et al., 2016) and Thailand electronic industry 

still relies much on multinational corporations (MNCs) who settle their company in 

Thailand (Intarakumnerd et al., 2016). According to Krungsri research on Thailand 

electronics industry outlook 2021 to 2023  (Yongpisanphob, 2021), Thailand 

electronics are classified into 2 big groups where 31 percent of total electronics 

manufacturers are a large company or a joint-venture manufacturers that MNCs are full 

of high technology knowledge and design while the rest of 69 percent are small to 

medium manufacturers or SMEs which have a limited of technology  (Yongpisanphob, 

2021). Therefore, Thailand electronics industry still lack of capability to develop a high 

technology and design. With a role of midstream to downstream position, Thailand 
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electronics industry needs to import foreign intermediate input for its production. 

Korwatanasakul and Intarakumnerd (2021) explain the global value chain participation 

of Asian electronics industry through the share of foreign value-added and found that 

Thailand electronics industry depends on intermediate input and technologies import 

from foreign country and original MNCs. They show that Thailand electronic industry 

has a high value of foreign value-added share of total exports when compared with 

other industries. The important sources of Thailand intermediate input imported 

destination are China, Japan, and ASEAN countries (Table 1).  

Table  1: The foreign value-added and domestic value-added share by countries 

FVA DVX 

 1990 2019 
Annual 

Growth 
 1990 2019 

Annual 

Growth 

China 3.1 24.7 15.8 China 0.8 9.8 18.9 

Japan 27.4 11.2 4.5 Germany 8.8 9.6 9.5 

USA 10.8 7 6.2 Singapore 7.6 8.7 9.7 

Malaysia 2.6 5.5 10.5 Netherlands 7.1 7.7 9.5 

Germany 6.4 5.3 7.1 Malaysia 4.3 7.3 11.1 

South Korea 2.4 4.4 10.1 Japan 10.3 6.4 7.4 

Indonesia 1.8 3.3 10.1 South Korea 2.8 3.7 39.4 

India 1.3 2.5 10.3 Belgium 4.9 3.5 8 

Australia 3.5 2.3 6.2 Canada 2 3.3 11 

France 3.1 2.1 6.4 UK 3.9 3.1 8.3 

Other 37.8 31.7   Other 47.3 37   

Source: Korwatanasakul and Intarakumnerd (2021) 

 

Because US and China are two world’s largest economies, this trade dispute which 

they impose their tariff on the products and product sanction could slow down 

purchasing power of all over the country in the World from an effect of international 

trade. Moreover, due to the situation of the competition on technology among US and 

China, Thailand industry that principally affected is an electronics industry which it 

accounted as the third export products of the country. The trade war situation could 
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make an impact on electronics supply chain as China also a main country for electrical 

and electronics industry and Thailand has a very close to China industry since Thailand 

industry relies on China import product as an intermediate input for Thailand 

production. Therefore, Thailand would be one country that we should keep an eye on 

since Thailand is an export driven country and her first and second trade partner are US 

and China.  

 

1.4 Objectives of the study 

This study aims to evaluate the impact of US-China trade war on Thailand 

electronics supply chain which it is main export of Thailand. Since electronics in 

Thailand is one of the main export sectors of the country, the findings of this study 

could benefit for Thai government to design policy respond on electronic industry 

which affected by this trade war. Therefore, the objective of the study is focusing on 

the effect of how US-China trade war impact on Thailand’s electronic exports. 

 

1.5 Scope of the study 

This study focuses on the impact of the economy and Thailand’s electronics 

exportation effected by the imposing tariff of the two superpowers. Electronic products 

in this study will looking at computer parts and electronic accessories which we 

identified from the HS code (focus on the HS code 85). As US and China start a trade 

dispute in 2018 by imposing product tariff, this study will focus mainly on 2 points of 

periods which US firstly impose tariff on China steel and aluminum and secondly will 

focus on the tariff imposition from both US and China. 
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Chapter 2 

Review of Literatures 

The study of the impact of US-China trade dispute or as we known as US-China 

trade war get a lot of attention from various researchers. As many of the literatures use 

Computational General Equilibrium (CGE) model to compute the impact of a change 

in tariff on the global economy. This study has review various literatures and analyze 

the effect of US-China trade dispute to both US and China and other trading partners. 

We found out that most of literatures give a view that other countries gain benefit from 

the trade diversion, and some get hurts from US-China trade war due to an impact of 

global value chains (Aslam (2019); Bouët and Laborde (2018); Mao and Görg (2020); 

Tu et al. (2020)).  

 

2.1 Trade diversion effects 

Previous literatures, which study on the impact of US-China trade war on both 

US and China economy and the impact of trade dispute on their trading partners, found 

out that trade dispute between US and China creates trade diversion effects in global 

economy. US and China will suffer from trade diversion effects due to both countries 

implement policy of imposing tariff on import products. It makes the price of import 

products from US and China become more expensive. Moreover, it hurts term of trade 

which lead to the decline in their products demand, welfare and the GDP of US and 

China. In contrast, the previous empirical study also mentions that other countries who 

are not involved in trade dispute have benefit from the reverse of trade diversion. Most 
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of literatures show that other countries gain a greater number of exports, improve term 

of trade, increase in welfare, and more output production. 

Aslam (2019) studies on the impact of US-China trade dispute on ASEAN 

countries through the spillover effects. He found that ASEAN will benefit from US 

impose tariff on China export products from trade diversion in which US is looking for 

other import sources rather than China and ASEAN would be one of the regions that 

US focus on (Aslam, 2019). 

Bouët and Laborde (2018) also study the impact of the US-China trade war and 

Mexico as their main trading partner. The study uses multicounty, multisector 

Armington trade model (MIRAGRODEP model simulations) to examine the impact of 

trade war (Bouët and Laborde, 2018). They focus on the impact of trade war in the 

major macro-economic effects such as term of trade, trade impact, macroeconomic 

outcomes and value added. They show the result in 3 situations. They study on the 

situation that US impose tariff on China and Mexico individually and US impose tariff 

on both countries. The results show that US impose tariff on China and Mexico which 

are US’s main trading partner, causes Mexico and China face deteriorate in term of 

trade since US reduce their import from China and Mexico. Moreover, it also impacts 

both welfare and GDP loss in China and Mexico. Moreover, they also mention about 

the impact of other countries from US-China-Mexico trade war. They show that other 

countries gain more opportunity to export their product to US, China, and Mexico due 

to the trade diversion that US finding new sources for imports such as Southeast Asia, 

Japan, The Republic of Korea, and others (Bouët and Laborde, 2018). 

Tu et al. (2020) study the impact of US and China trade war on the global trade 

by using the SMART model which simulate the trade effect from the tariff changes. 
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The study shows effects at product level from trade creation and trade diversion, 

welfare. The result shows the impact against US, China, and other countries. Tu et al. 

(2020) show the result that China and US will suffer from the welfare loss and the loss 

of investment. Moreover, Tu et al. (2020) also shows the positive result to other 

countries through trade diversion effect. He concludes that US and China will source 

the products from other exporting markets. Main alternative markets for the US are 

Mexico, Japan, Germany, Canada, and Taiwan while China are Brazil, Germany, Japan, 

Argentina, and United Kingdom (Tu et al., 2020). 

Li et al. (2020) use GTAPinGAMS model, which is a CGE model, to explain 

the impact of US and China trade dispute on the trade weight tariff, welfare, sectoral 

effect, and pattern of trade. The study creates 3 scenarios in different tariff situation to 

compare the outcomes. The result shows that tariff imposition and the retaliation 

between US and China makes weight tariff of both US and China increase. The result 

from the percentage change of welfare shows that the increasing tariff will impact to 

the term of trade of both US and China which will affect to welfare of both countries. 

Moreover, when compare the results from 3 scenarios, it shows that the more tax 

applied to relatively lower elasticity products the lower the welfare loss  (Li et al., 

2020). However, manufactured exporters of all other countries will gain more welfare 

from the trade diversion. They found out that Malaysia, Mexico, Taiwan, Thailand, and 

other Southeast Asian will benefit from this trade dispute. Moreover, they show the 

effect of pattern of trade in which US and China reduce their exports to each other while 

trade diversion effect enhances trading partner exports to both US and China. They also 

show that Asian countries including Japan, South Korea, and Southeast Asia gain from 

the trade diversion effect in which they increase their export to both US and China. 
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Itakura (2020) evaluates the impact of US and China trade war through CGE 

model. He conducts 3 scenarios to find the impact of trade war when there are import 

tariffs, investment, and productivity. He found that tariff imposition leads to an 

increasing in prices of capital and labor (Itakura, 2020). It reduces number of outputs 

and imports in both countries. Moreover, he also shows that the output of other 

countries, including EU, Canada, Mexico, Chile, Peru and Asia and Pacific countries, 

benefit from trade diversion. However, He mentioned that global value chain will be a 

factor that hurt the world economies. It makes China and US face a reduction on import 

and output while it also lowers the output of other countries. 

 Kumagai et al. (2021) use IDE-GSM which is a CGE model to find the impact 

from both US and China impose 25 additional tariffs on their each other products 

(Kumagai et al., 2021). They study through the impact on both production and 

consumption side. They found out that GDP of both US and China decline. They also 

show that the sectors that have a largest loss is electrical and electronic sectors and 

automotive sectors. Due to the impact of other countries, they show the result that there 

is a reverse trade diversion effects that benefit other countries production, they imply 

that there is news report that firms will look for other opportunity to exports their 

product to China and US (Kumagai et al., 2021). 

Taufikurahman and Firdaus (2019) use GTAP model as a model to simulate the 

results of trade war which impact Indonesia’s and other Asian developing countries’ 

investment and exports. They create a scenario by find the maximum tariff for a shock 

of US and China trade war. The result from study shows that US and China production 

decline from the tariff imposition and the GDP of both countries decline. On the other 

hand, other countries production increases from the higher demand from US and China 
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which he found out that US and China import amount from Asian countries are 

increasing. They show that sectors that benefit from this situation are electronics and 

equipment, electric components in Thailand and Taiwan while Vietnam textile, apparel 

and footwear exports are increase. 

Cui et al. (2019) use GTAP model which is a multi-regional CGE model to find 

the impact of trade disruption from US and China tariff imposition and retaliation. They 

create 6 scenarios to measure the impact on real GDP, Inflation, Term of trade, Social 

Welfare, Trade Balance, Import and Export change, trade diversion effect. In the 

simulation, they study on the impact of trade war that impact on China, US, and other 

countries such as India, Japan, South Korea, Russia, UK. ASEAN, EU, other East Asia, 

and rest of the world. They conclude that US and China suffer from the GDP loss. Their 

country face deflation from the loss of export demand. The term of trade of China and 

US reduce but in China will hurt more than US since China exports to US more than 

imports. US and China welfare loss when there is a retaliation from each other. Trade 

balance of US and China is increase from trade sanction. Finally, import and export of 

US and China also decline. However, they also show impact of trade war on other 

countries from 6 scenarios. They show the result from trade diversion effect which 

cause US and China to create indirect trade with other countries. The trade diversion 

effect makes other countries export and import increase due to US and China exports 

their product through third countries while US and China also import more products 

from third countries as well. This effect leads to the trade deficit, but they gain more 

GDP, term of trade, and more welfare. 

Carvalho et al. (2019) study on the impact of US and China trade war on 

emerging countries. They use GTAP which is a computable general equilibrium model 
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to determine the impact of trade war. They conduct 3 scenarios to examine the impact 

of trade war by focusing on US impose tariff on steel product, on aluminum product, 

and on China’s products. They study the impact of trade war on production, trade 

balance, welfare, and sensitivity analysis. According to the simulation results, they 

show the impact on production of US, China, and other emerging countries that US 

increase the production of iron and steel, electronic equipment, and aluminum which is 

the main target of US tariff imposition. While China increases their production on 

soybeans but there is a reduction in production of high-technological sectors including 

manufacturing, electronic equipment, transportation equipment. For other emerging 

countries including Canada, Mexico, Argentina and Brazil benefit from the increase in 

iron and steel, aluminum products. The impact of trade war will improve both US trade 

balance which they reduce their import from each other while other regions face a 

reduction of trade balance. The welfare of US and China has a large reduction, from the 

loss of term of trade while other countries gain more welfare as they have more demand 

for the products from US. 

Nugroho et al. (2021) use CGE model to investigate the poverty and income 

distribution impact from trade war by focusing impact on Indonesia and compare it with 

the impact on Thailand, and Vietnam. He found that US and China face GDP 

contraction while export and import of both US and China also decline. However, they 

show the impact from trade war on Indonesia, Thailand, and Vietnam that these 

countries will benefit from trade diversion. Due to a tariff imposition US and China will 

have excess supply that the third country import commodities from US and China from 

the price reduction and excess demand US and China find an alternative input from 

other countries. Moreover, the study also compares the trade competition between 
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Indonesia, Thailand, and Vietnam. They found out that Thailand and Vietnam produce 

substitute products so that their trade performance with US and China is better than 

Indonesia especially in textile, machinery, electronics, and metal products (Nugroho et 

al., 2021). 

Rosyadi and Widodo (2018) estimate the impact of trade war on global 

economy. They use GTAP model to simulate the effect of tariff imposition through 

GDP, term of trade, welfare, output quantity, domestic price, and trade diversion. From 

simulation results, China and US face a negative impact on GDP which China hurt more 

than US while trade balance of US seems to be improved but China trade balance is 

decline. The output quantity of both US and China is decline in the sector that affected 

by tariff imposition. Moreover, US and China both suffer a welfare loss. However, they 

show that there are some countries that benefit from this situation through trade 

diversion. They show that trade diversion leads to a decline in bilateral trade in both 

US and China, but it increases their trade with other trading partner in both exports and 

imports. Moreover, other countries gain more benefit in increasing of GDP, welfare, 

and term of trade.   

 

2.2 Global value chain effects 

 There are some empirical studies that show the impact of US-China trade war 

through GVC. Most of the literatures who examine the impact of US-China trade war 

shows that some industries in other countries beside US and China hurt from the global 

value chain disruption because of it highly dependent on US and China products  

From Mao and Görg (2020) review, the study uses cumulative tariff, which is a 

method developed by Rouzet and Miroudot (2013), to find the indirect tariff apply to 
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production process from global value chain, which it might cause an impact on third 

countries (Mao and Görg, 2020). This study shows the result of cumulative tariffs at 

the country level and explain the impact through the industry level (Mao and Görg, 

2020). They compare the impact of cumulative tariff adds up on other countries 

products between US applying tariffs on China products and China applying tariffs on 

US products. The results show that the impact of other countries on cumulative tariffs 

added from US increase tariffs on China product is huge than China impose tariff on 

US. It can imply that, due to global value chain, China products are likely to be imported 

as an intermediate input in other countries’ production rather than US products. 

Moreover, countries that extremely hurt from US impose tariff on China trade war are 

Canada, Mexico which are US main trading partner which sectors that hit hardest from 

the add on cumulative tariff are chemical, electrical, electronics and vehicle 

manufacturing sectors (Mao and Görg, 2020) since they are a major sector that depend 

on intermediate input for their production.  

  Aslam (2019) concluded that there is a possibility that ASEAN may hurt from 

this trade situation. He shows the negative impact from value chain disruption as China 

plays a main role in global value chain in the manufacturing products (Aslam, 2019). 

Therefore, US imposing tariff on China products will affect to a fall of China exports 

and it will have an indirect effect on ASEAN as ASEAN is a major supplier for 

intermediate input and final products to China. He states that the main sectors that have 

a large impact from this trade war are electrical, electronic, machinery, and its 

component sector. 

Tu et al. (2020) show that the tariff imposition on intermediate input will hurt 

both US and China production and exporting companies through global supply chain 
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that the cost of production is increasing. The result also shows the impact of high 

intermediate cost will spillover to third countries manufacturing firm along the supply 

chain (Tu et al., 2020). 

 Itakura (2020) mentions that the world GDP fall which he implies that effect on 

global value chain of intermediate input will make countries that related to intermediate 

input trade with US and China face a negative impact which cause a reduction of GDP 

and welfare and it reduce their exports to US and China. 

Kumagai et al. (2021) also show the negative effect through terms of global 

value chains. They show the negative result in medium Asian economies such as 

Taiwan, Malaysia, Korea and, Thailand which their production and exports are 

dependent on US and China market. 

To sum up, most of these studies use CGE model to create the scenarios to 

measure the impact of US and China trade war. Most of the studies show that US and 

China seem to be suffer from imposing tariff on each other products. Most of literatures 

show that US and China loss their GDP, welfare, term of trade and their production. 

While these studies also explain the impact of trade war on other trading partners. They 

show 2 main points for the trading partner effect. Most of studies show that there are 

some trading partners benefit from trade diversion effect when both US and China 

reduce their bilateral trade and looking for other import and export destination. 

Moreover, some literatures show that trading partner may also suffer from global value 

chain disruption. Since US and China impose tariff on the imported products, countries 

that are more dependent on US and China market will suffer from this trade dispute. 
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2.3 Hypothesis of the study 

According to the review of literature, this study tries to capture the impact of 

US-China trade war on Thai electronics sector and Thai economy with the following 

hypothesis 

Hypothesis 1: Thailand overall industry will gain more GDP from trade 

diversion. 

Hypothesis 2: Thailand overall industry will gain more welfare from trade 

diversion. 

Hypothesis 3: Trade balance of Thailand electronic industry is decrease. 

Hypothesis 4: Thailand electronic industry will suffer from the global value 

chain effect which electronic industry depend much on the intermediate input from 

China. 

Hypothesis 5: Thailand electronic industry faces an increase in import products.  
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Chapter 3 

Conceptual Framework 

The conceptual framework this study used to explain how bilateral trade 

between US and China happen and how it impacts to other countries in the World from 

trade dispute is based on trade diversion and trade creation concepts. Moreover, this 

study will use the concept of global value chains (GVCs) as it is one of the concepts 

that explain the relation of international trade. 

 

3.1 Trade diversion and Trade creation effects 

Since globalization, the concept of trade liberalization was adopted by most 

nations, this leads to the growing of international trade and it lower or remove the trade 

barriers among countries. Since the growth of trade liberalization, bilateral trade, 

regional trade and economic integration also arises under an idea of preferential trade 

agreement that members in the same economic group trade with lower trade barriers 

from government restrictions or interventions (Fouda, 2012). Preferential Trade 

Agreement (PTAs) is a first stage of many types of economic integration such as free 

trade areas (FTAs), custom unions (CUs), common markets and Economic or Monetary 

Union. It is a treaty that participating countries apply its agreements by reducing tariff 

on member’s country products for a purpose of increasing their market access (Limão, 

2016) increasing their trade of goods and services and improving the productivity in the 

production process (Darma and Hastiadi, 2017). 

However, those members still have trade restrictions with other non-member 

countries. In general, preferential trade agreement doesn’t only increase national 
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member’s welfare, it is possible that preferential trade agreement makes national 

welfare decrease. Therefore, to know that how much is net change in national welfare, 

we should consider trade creation and trade diversion effects.  

Trade creation happens when countries reduce or eliminate trade barriers which 

results on a lower of products price. So, it makes the member countries gain from 

buying product from low-cost producers. This will increase an economic welfare from 

an increase in producer surplus by having an opportunity for member countries to 

replaced lower cost imports products from their member group. According to figure 3. 

which demonstrates impacts on country C welfare from trade creation and trade 

diversion due to trading with member and non-member in economic integration. Green 

areas in the figure show areas that country C welfare gain from trade creation. 

Trade diversion is a cost that come from a lower comparative advantage of 

member countries that they import high-cost products from their trade agreement 

member rather than a chance to import lower cost products from non-member. It lowers 

economic welfare as it diverts resources out of comparative advantage. To understand 

it clearly, red area in figure 3. shows areas that country C loss their welfare from trade 

diversion. 
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Figure  3: Trade creation and trade diversion due to trading with member and 

nonmember in economic integration. 

 

 

 

 

 

 

 

 

 

 

 

Most of literatures use trade diversion effect to explain about the impact of US-

China trade war and how other countries effected by this situation. In this thesis we can 

imply that imposing tariff of both US and China is affected by trade diversion where 

both importers seek for products from elsewhere that can be substituted to each 

country’s products (Nicita, 2019). Therefore, trade diversion from US-China trade 

conflict make benefit to third countries from gaining more trade with US and China 

(Bekkers and Schroeter, 2020) 
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3.2 Global value chain (GVCs) 

OECD (2013) defines a value chain as “a value chain is the full range of 

activities that firms engage in to bring a product to market, from conception to final 

use”. The activities that firms can put the value added in their products are design, 

production, marketing, logistics and distribution to support the final customer (OECD, 

2013). However, some value chain activities are not only be performed by a single firm 

but by different firms (Fernandez-Stark, 2011). The concept of value chain is 

dominantly and has been carried out to global network since the world enter 

globalization, that the global economy turns into trade liberalization era where a flow 

of capital and labor are increasing, and the trade barrier or product’s tariff has been 

reduced. Therefore, the value chains are called global value chains where the growth of 

them make global economy becomes more interconnected, complex and linkage 

(Kowalski et al., 2015). Moreover, GVCs not only make global economy becomes 

interconnected but it also drive the growth of productivity, job creation and an 

intermediate trade flow around the world (OECD, 2013).  

Due to the reduction of the trade cost, every country produces their specialize 

products and export to other countries as an intermediate input of other products 

through GVCs. It makes more developing countries or emerging countries have an 

ability to participate in global value chain (Kowalski et al., 2015). Also, the production 

countries who are participated in GVCs also benefit from an efficiency and lower cost 

of input that they import from specialize countries. It can present the activities of 

countries whom are participated in GVCs that they can either import intermediate 

inputs from partner for exports production or grant inputs for their trade partner’s export 

production (OECD, 2013). These two types of activities are called backward linkage 
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where the country import other countries input for their production and forward linkage 

where country export product as an input for other country’s production. It shows that 

the products that export to various sources are all linked. The GVCs, therefore, improve 

trade and production of global economy and increase the global market competition and 

productivity (OECD, 2013).  

With global value chains, we can trace how the global trade looks like, how the 

products are dispersed and how the products between countries are linked (Fernandez-

Stark, 2011). US-China trade war could lead to a disruption in global value chains 

where the other who are in the same chain of their products will be affected from the 

trade dispute. However, these impacts to other countries depend on the position of their 

production in GVCs. 
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Chapter 4 

Research Methodology and Scenarios 

4.1 Methodology 

4.1.1 Computable General Equilibrium (CGE) 

Computable General Equilibrium (CGE) model is a basic tool that is developed 

for analyzing the economy-wide impact of a policy examination (Rosyadi and Widodo, 

2018). As the CGE approach is mostly used for international economy issue, the model 

includes institutional details, market structure, factor endowment, and interaction 

among region (Partridge and Rickman, 2007). Therefore, this approach is being used 

for economic studies of various regional dimension such as an inter-regional trade, a 

shock which occur from the trade (taxation or tariff), immigration, technology, labor 

markets, natural resources, financial crises and etc. (Dixon and Jorgenson, 2013). As 

mentioned in the review of literatures, CGE model is also a model that US-China trade 

dispute studies mostly use to find the effect of US-China trade dispute on global 

economy. As a change of their policy by imposing tariff could be a shock that shift the 

old equilibrium to a new one, other regionals are impacted because of US and China 

are significant actors in global economy.   

 In this study, we use GTAP model which developed from concept of CGE 

model to study on the impact of electronics exports which effected by US-China trade 

war. GTAP model is appropriate to seek for a result as the program has its own database 

which cover wide range of countries and economic sectors (Ariyasajjakorn et al., 2009). 

GTAP base data is normally in the equilibrium state when there is no change of trade 

condition. Nonetheless, when the system has disturbed or it has a shock on trade 
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policies, the system will be adjusted to new equilibrium state (Ariyasajjakorn et al., 

2009). Moreover, the GTAP database is in the form of Input-Output (IO) table which it 

includes the data identified economic linkage among countries such as intermediate 

import and export of each country for each sector, factor endowment and protection 

among country (Hertel, 1997). 

 

4.1.2 Basic Structure of Input Output Table 

To evaluate value chain of Thailand electronic parts which impacted by US-

China trade war, this study creates IO table from both OECD database by integrate data 

into small groups that related to the scope of our study. IO analysis was developed by 

Wassily Leontief which it first appeared to be an economic framework that explain 

United State economy. IO table is in the Matrix form which show the relationship of 

whole economy’s industries regarding the products that being used in domestic or sent 

to other countries and the product imported from abroad (United Nations, 1999). The 

table includes intermediate inputs, final demand, primary inputs (value added) and total 

output (see table 2.). 

 

Table  2:  A simplified input output table 

 

 

  

Intermediate inputs (𝐼𝐼𝑖𝑗) Final demand (F) Total output (X) 

Primary inputs (V)   

Total output (X)   
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Where the general table of input output matrix are in the form which shown in table 3.  

Table  3: Input Output table in general term 

 

 

 

The coefficient matrix can be calculated by  

𝑎𝑖𝑗 =
𝐼𝐼𝑖𝑗

𝑦𝑗
 

Where 𝐼𝐼𝑖𝑗 denotes as flows of the intermediate input which represent in table 1. So, a 

group of coefficient matrix from every sector of the economy (n) are called matrix A.  

[𝑎𝑖𝑗]𝑛𝑥𝑛 = 𝐴 

Furthermore, the basic equation of input output analysis represents as 

    𝑦 = 𝐴𝑦 + 𝑓   (1) 

Where A represents the coefficient matrix of intermediate input, f represents a vector 

of final demand and y represents a vector of output. In equation 1, A shows the direct 

impact of the economy. This equation only shows how input from each industry 

requires for producing one unit of output product for another industry (Nations, 1999). 

However, the production process has more complicated chain of interaction in 

producing one product due to equipment that being used as input need to be produced 

and it requires inputs to produce it (United Nations, 1999). In general, the chain of 

 Industry A Industry B Industry C Final Demand Output 

Industry A 𝑎11 𝑎12 𝑎13 𝑓1 𝑦1 

Industry B 𝑎21 𝑎22 𝑎23 𝑓2 𝑦2 

Industry C 𝑎31 𝑎32 𝑎33 𝑓3 𝑦3 

Value Added 𝑣1 𝑣2 𝑣3   

Output 𝑦1 𝑦2 𝑦3   
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production includes abundant cycle of input where some output product could be used 

as an input requirement for other inputs. 

 

Thus, the vector of output can be represented in the other form of 

    𝑦 = (𝐼 − 𝐴)−1𝑓  (2) 

Where I is an identity matrix which the diagonal line are equal to 1 and the others are 

0. From the Input Output analysis (𝐼 − 𝐴)−1is called Loentief coefficient. In equation 

(2), (𝐼 − 𝐴)−1 demonstrates the result of total economic impact which it represents both 

direct and indirect impact. Moreover, it shows the position of industry in the value 

chains which it can represent that the industry is upstream or downstream industry. 

The coefficient in both direct and indirect impact of matrix or what we called 

Leontief inverse matrix shows the global value chain participation and position of the 

country which use to measure the value-added in the production. It represents the output 

multiplier in which it explains the linkage between economic industries (Handayani and 

Rosy, 2022) in which an intermediate input of some sector can be used as an input of 

other sector in the other hand the output of some sector can be used as an input for other 

sector (Lee and Hlee, 2021). The linkages are divided into 2 types, firstly, forward 

multiplier which represents the effect of the production of all industries that their output 

is being used as an intermediate input or raw material for produce the final product of 

other industry (Cristóbal and Biezmab, 2006). Therefore, the more forward multiplier 

for one sector means that the more that sector is in the upstream in which their output 

is mainly used as an intermediate input for other industry production. Secondly, 

backward multiplier demonstrates the effect of the production of one sector that needs 

the output of other related sectors as an intermediate input for their production 
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(Cristóbal and Biezmab, 2006). Thus, the more backward multiplier for one sector 

means that the more that sector is in downstream in which their production is depends 

on the output products from other industries. According to the paper of Lee and Hlee 

(2021), they categorized the industry based on the level of forward and backward 

multiplier which the classifications of them are shown in the table 4: 

 

Table  4: Classification of the level of forward and backward multiplier 

 Forward Linkage 

Low High 

Backward linkage 

Low 

Independent as a final 

primary production 

(midstream industry) 

Dependent on 

interindustry demand 

as an intermediate 

primary production 

(upstream industry) 

High 

Dependent on inter-

industry supply as a 

final manufacture 

(downstream 

industry) 

Dependent as an 

intermediate 

manufacture 

(key industry) 

Source: Lee and Hlee (2021) and Handayani and Rosy (2022) 

   

 Therefore, this study will calculate both direct and indirect economic impact 

from the Input Output table which created from OECD inter country input output table 

(ICIO table). Moreover, we will examine through GTAP database on how the chain of 

Input Output changes from the situation that there is an exogenous shock caused by 

increasing tariff on products.  

 

4.2 OECD Inter Country Input Output Table (ICIO) 

  To understand the relationship of the world’s trade and how the global supply 

chain has been disrupted from trade war situation, this research will start explaining by 

using OECD Inter Country Input Output Table (ICIO) from 2015 to 2018 database. The 
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OECD had collected the trade statistic and represent how each OECD and non-OECD 

country and sectors are participating in the global value chains (GVCs) (Belotti et al., 

2020). The raw data of OECD ICIO database consists of 67 economic countries and 45 

unique industries which was set as an intermediate use in the table, and the structure of 

ICIO table is in the form of matrix which include intermediate use, taxes less subsidy 

of intermediate and final products, value added, total final demand, and output. The 

structure of ICIO table is shown in figure 4. 

 

Figure  4: The structure of OECD Inter Country Input Output table. 

 

 

 

 

 

 

 

 

 

 

 

Source: OECD (2021)  
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To make the data becomes clearer and more appropriate for explaining the 

relationship of intra and inter trade of the product and country that focused on this 

thesis, this study will choose matrix of intermediate input part in ICIO table for 

explaining the relationship. We aggregate some of industry and country which are the 

intermediate input into a group of data and abbreviate into the main focused industries 

and countries that most fitted to clarify their trade relation. We have aggregated the data 

to 4 important regions which are Thailand, US, China, and the rest of the world. For 6 

group of industries including agriculture, food, steel and aluminum, manufacture, 

electronics, and other industry. (See in Table 15 and Table 16 in Appendix) 

As mentioned in the basic structure of input output table in 4.1.2, we will explain 

the relationship among these countries and industries through 2 groups of intermediate 

input matrix. Firstly, we will explain through intermediate input matrix (Matrix A) 

which the data will show the direct impact where the coefficient represents how much 

each intermediate input will be used to produce one of product in other industry. 

Secondly, we will explain through the inverse of intermediate input matrix or Leontief 

inverse matrix (Matrix (𝐼 − 𝐴)−1) which the data shows both direct and indirect impact 

or whole economy impact where the coefficient represents the multiplier of how 

important of one input being use or how much it depends in other industry or what we 

call forward and backward linkage effects. The results of ICIO table will be explained 

more in further section.  
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4.3 The GTAP model 

4.3.1 Data Source  

The data used in this thesis comes from the Global Trade Analysis Project 

(GTAP) database. This GTAP database is in version 10 which represent the world 

economy of 141 regions, 65 economic sectors and 8 endowment factors in 2014. The 

data is in the form of Input Output table that show a bilateral trade of each country’s 

goods and services and extend to each sector level (Aguiar et al., 2016). Moreover, the 

database also includes the government taxes. The GTAP database is being used in many 

economic research especially for the research which looking at the relation of 

international trade. Therefore, the data from the GTAP database is appropriate to find 

out the impact of Thailand electronics exportation from China imposing tariff on US 

products.  

 To examine the impact of Thailand electronics exports due to US-China trade 

dispute, this research re-classifies the data from the base GTAP database to make the 

data suitable to observe the result. We aggregate the data by HS code group. We group 

up region from old 141 regions to 8 economic groups which are Thailand, United States, 

China, ASEAN, East Asia, EU, Oceania and Rest of the World. The sectors are 

aggregated from 65 sectors to 11 new sectors including Agricultural, Livestock, Mining 

and Extraction, Food, Textiles, Manufacturing, Steel and Aluminum, Electronics, 

Utilities and Construction, Transportation and Communication and the rest of sectors. 

The factor endowment is grouped into 5 endowment factors which are Land, Unskilled 

labor, Skilled labor, Capital, and Natural resources. (See in Table 17 in Appendix) 
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4.3.2 Updated tariff for the base scenario 

Since the latest version of GTAP database that we use is in 2014 which it is too 

old for compare the scenario data after there is a trade war situation in 2018, our 

research updates the database from the original GTAP database in 2014 into 2016. We 

use tariff database and total export between US and China in 2016 which is collected 

from World Integrated Trade Solution (WITS) to calculated tariff weight average. The 

database is classified by HS code number. So, we group and classify the sector data by 

HS code into 11 sectors which equal to the aggregated GTAP database that we mention 

in 4.3.1. After grouping the data and finding tariff weight average, we update the data 

by shock the tariff weight average that we have calculated in the GTAP model. So, the 

result after shock weight average tariff will be the base scenario or the scenario before 

there is a trade war happens which will be continue using in the GTAP model to find 

and compare the result of the trade among each country after there is a trade war.  

 

4.3.3 Scenarios 

This study simulates results from shocks that happen from US-China trade 

dispute from the concept of the CGE model. Our main concern is the impact on 

Thailand electronics exports from US-China trade war, the scenarios are set under a 

concept that there is a trade protection among US and China. Hence, 3 scenarios which 

we use to compare results are: 

Scenario 1: Steel and Aluminum in 2018 situation: US impose tariffs on the 

steel and aluminum in 2018 which import from China. This situation is like the very 

first start of US-China Trade War. 
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Scenario 2: Trade war situation in 2018: This tariff situation includes Steel and 

Aluminum situation (Situation 1) and the additional tariff increase between US and 

China in 2018. Including, China imposes tariff on US products in 3 billion round, 50 

billion round, 1st wave of 60 billion and US impose tariff on China products in 50 billion 

round and 200 billion rounds. 

Scenario 3: Trade war situation in 2019: This tariff situation includes Steel and 

Aluminum situation (Situation 1), Trade War situation in 2018 (Situation 2) and the 

additional tariff increase between US and China in 2019. Including, China imposes 

tariff on US products in 2nd wave of 60 billion and 75 billion round and US imposes 

tariff on China products in 300 billion rounds. 

 

4.3.4 Tariff calculation for the scenario  

 Due to the calculation of the GTAP program, we use tariff as a shock that disrupt 

the equilibrium stage of the base scenario in the GTAP model as tariff is main reason 

of US and China trade war. We use the tariff from Li (2018) database which he collected 

the data of US-China impose tariff among the trade war period. The tariff is 

distinguished by US and China announced to increase tariff on each other’s situation. 

See the appendix 2 for the impose tariff situation. The tariff data from Li (2018) is 

classified by HS code of the US and China products. We aggregate the tariff data as 

same as we aggregate the industries in the GTAP database, and we find the weight 

average of each tariff for use in the GTAP simulation. 
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Chapter 5 

Simulation Results 

In this section, we would like to present the result of ICIO table which explains 

the participation of countries in the world and sector in global value chain (GVCs). 

Moreover, we would like to analyze the impact of US-China trade war from increase 

tariff by simulating the GTAP model that we have aggregated the data. We will 

compare and analyze 5 factors which are welfare, trade balance, and quantity output, 

gross domestic production, and market price of import sectors. 

 

5.1 Result from ICIO table to explain the Global Value Chain (GVCs) 

5.1.1 Direct Impact  

 Matrix A of ICIO table shows the relationship of global trade. The coefficient 

from matrix A can be explained the result in 2 forms. Firstly, when we look at the 

vertical line, the coefficients show as the ratio of how much products from other 

industry being used as an intermediate input to produces one unit of product in one 

industry. Secondly, when we look at horizontal line it also shows how much the product 

of one industry is distributed or dispersed to use as an intermediate input to produce 

one industry’s output.  

From table 5, we can explain the value chain of steel and aluminum, and 

electronics, which are the main impact sectors in US-China trade war. For global value 

chain of US, total production of steel and aluminum sector in US is from domestic’s 

steel and aluminum 19.443 percent and import intermediate input from Thailand and 

China as 0.0396 and 0.8969 percent respectively. For the US electronics sector, US uses 
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steel and aluminum from domestic as intermediate input to produce electronics product 

about 1.8185 percent and import from Thailand and China 0.0043 and 0.0947 percent 

respectively. And US also uses domestic electronics parts around 5.2895 percent and 

import electronics part from Thailand and China around 0.0061 and 2.3491 percent of 

total production value of US electronics sector respectively.  

In the case of China, China steel and aluminum sector use domestic steel and 

aluminum 32.8771 percent of total production value and they import steel and 

aluminum from Thailand and US only 0.0050 and 0.1566 percent respectively. For 

China electronics sector, they use domestic steel and aluminum and electronics part as 

an intermediate input equal to 4.2228 and 30.5342 percent of total electronics sector’s 

production respectively. When looking at the imported intermediate input from US and 

Thailand, China import steel and aluminum as a part of electronics production at 0.0011 

percent from Thailand and 0.0388 percent from US. Furthermore, the import value of 

electronics parts of China from US and Thailand as an intermediate input for China 

electronics production is around 0.6989 and 0.5548 percent correspondingly. 

Therefore, this matrix shows that China mainly uses domestic input for their 

production.  

When looking at direct impact of Thailand electronics sectors, we can see that 

from increasing one production for Thailand’s electronics sector, we need to import 

steel and aluminum from US and China about 0.197 and 0.746 percent accordingly and 

uses domestic steel and aluminum about 0.879 as an intermediate input. Moreover, they 

use electronics products as an intermediate input for electronics sectors about 1.159 and 

9.493 percent from US and China respectively and uses domestic products at 14.961 

percent. When look at Thailand steel and aluminum sectors, we can see that Thailand 
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uses steel and aluminum from domestic about 12.363 percent and import from US and 

China about 1.132 and 7.372 percent of total production value. However, the amount 

of steel and aluminum, and electronics produced in Thailand is very low for being used 

as an intermediate input in US and China’s steel and aluminum and electronics sectors. 

From table 3 shows that Thailand produces steel and aluminum, and it was sent as an 

intermediate input in US and China steel and aluminum sector for 0.0396 and 0.005 

percent of their total production. However, the value of intermediate input that both 

Thailand steel and aluminum, and electronics production required from China is in the 

high ratio. 
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5.1.2 Direct and indirect impact of Global Value Chains (GVCs) 

 Table 6 represents a Leontief inverse matrix table which an author has 

calculated from the OECD database. The results of multipliers of matrix show the 

linkage of products in steel and aluminum, manufacturing, electronics, and other sectors 

which is the main focus of the study. Author has calculated and aggregate the 

multipliers of the Leontief inverse matrix and explain the forward and backward 

linkages of global economy through intra-regional sectors and inter-regional sectors. 

 Table 7 and figure 5 show the calculation of intra-regional forward and 

backward multipliers results of US, China, Thailand, and Rest of the world industries. 

From the forward and backward multipliers of Thailand domestic industries, food and 

manufacturing industries have a high volume of domestic backward multiplier which 

they have a strong demand for the output supply from other local industries for their 

production. While agricultural industry has a strong domestically forward multiplier in 

which it shows that it’s in the upstream industry that their product output distributes to 

other domestically industry production. Steel and aluminum and electronics industries 

has a low level of domestically forward and backward multiplier on which this is show 

that these industries have a weak interconnect with other domestic industries.  

 Levels of US forward and backward intra-regional multiplier from table 7 also 

state that manufacturing and agricultural industries have a high forward multiplier 

which it can state that these industries have a high interconnection with other domestic 

industries for using their product as an input for the production. While food and steel 

and aluminum have a high level of domestically backward multipliers that they have a 

strong demand for the domestic output from the local industry. For the US electronics 

industry, it has a low level of domestically forward and backward multiplier which 
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show that US electronic industry has a weak interconnect with other domestic industries 

in terms of a product supplied to other industries and other product input’s demand. 

 For the levels of China forward and backward intra-regional multipliers, its 

represent that steel and aluminum and manufacturing sectors are categorized as key 

industry of China which they have high level of forward multiplier and also a high level 

of backward multiplier which these industries have a strong interconnection with other 

domestic industry for both being a high product supply for other industries and have a 

high demand of other industry outputs to use as an intermediate input for their 

production. While electronics industry seems to be a downstream industry since it has 

low forward multiplier and relatively high backward multiplier when compared with 

other domestic industries. This defines that China’s domestically electronic industry 

has a high demand and rely on other domestic industries output.  

 From figure 5, which represent the forward and backward of intra-regional 

multiplier of the world global value chain, it shows that, when compare the multiplier 

levels of US, China, and Thailand. China has a high level of both domestic forward and 

backward multipliers. This can be concluded that China has a strong domestically 

industry value chain while US is lower and Thailand is the least when compared to 

China.  

Table 8 represents the calculation of inter-regional forward and backward 

multiplier results of US, China, Thailand, and Rest of the world for all industry.  

For Thailand, inter-regional multiplier, it shows that steel and aluminum, 

manufacturing and electronics sectors have a highest level of backward multiplier 

which it can imply that these Thailand industries have a very strong linkage as their 

production is highly rely on the intermediate input from international suppliers. While 
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the forward multiplier of Thai industries is significantly low level when compared to 

other regions which it means that Thai industries has a very low of output distribution 

to other countries in terms of inter-regional value chain.  

US inter-regional forward and backward multiplier show the position of US 

industries in the global sectors in which the backward multiplier of US steel and 

aluminum and manufacturing industries is relatively high when compared to other 

regional backward multiplier level which mean that US steel and aluminum, and 

manufacturing industries are relying on the intermediate inputs that need to be imported 

from other regional suppliers. While the forward multiplier of US industries is in the 

moderate level when compared to other regional industries which mean that the output 

production of US industries is moderately significant for the output distribution when 

compared to global value chain.  

China inter-regional forward and backward multipliers show the position of 

each industry in the global economy. China industries mostly have a high level of 

forward multiplier when compared with the forward multiplier of other regions. China’s 

manufacturing, steel and aluminum and electronic industry are having a strong forward 

multiplier which means that these China industries play a significant role as a strong 

output distribution to other inter-regional customer that buy China products as 

intermediate input for their industry production. However, China backward multipliers 

is also high when compared to every inter-regional backward multiplier. China steel 

and aluminum, and electronic industries also have a high level of backward linkage in 

which it determines that these China industries also rely on their inter-regional suppliers 

for intermediate inputs. 
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Figure 6 shows the relationship of the backward and forward multiplier of US, 

China, Thailand, and the rest of the world. The graph shows that Thailand industries 

mostly have a high level of backward multiplier when compared to every industry from 

other region. US industries multiplier also shows as a high level of backward multiplier 

when compared to China. This means that the US also depend on the intermediate input 

from other countries for their production. While China sectors seem to have a high level 

of forward multiplier and low backward multiplier effect. Therefore, most of China 

industries seem to be an upstream industry of the global value chain. 

Due to US-China trade war, the intra and inter regional forward and backward 

multiplier shows that China steel and aluminum play a significant role to other inter-

regional customer. While US and Thailand steel and aluminum industries are having a 

high level of backward multiplier which shows that its production is rely on the input 

from other countries. When looking at the electronics industry, it shows that China 

electronics industry also play a significant role as a strong output distribution to other 

inter-regional customer. While the backward multiplier also high which it determines 

that China electronic industries also rely on the inter-regional intermediates for its 

production. Thailand electronics industry has a strong level of backward multiplier and 

a low level of forward multiplier which means that Thailand electronics production still 

significantly relies on the inter-regional suppliers.  

Therefore, Thailand electronics industry participate in the midstream to 

downstream in global value chain as they have a low value of forward multiplier and 

relatively high of backward multiplier. Figure 7 and figure 8 show that Thailand 

electronic sector relies on China in both import intermediate input for its production  

and export as intermediate inputs to China.
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Table  7: Intra Regional Forward and Backward multiplier results 

 

Intra industry sector Forward multiplier Backward multiplier 

Thai Sector 

Agricultural sectors 1.7709 1.6216 

Food sectors 1.3907 2.1383 

Steel and Aluminum sectors 1.2311 1.5898 

Manufacturing sectors 1.7391 1.7374 

Electronics sectors 1.2109 1.5401 

Other sectors 2.9543 1.6698 

US Sector 

Agricultural sectors 1.4840 1.9306 

Food sectors 1.2685 2.2209 

Steel and Aluminum sectors 1.4312 1.9551 

Manufacturing sectors 1.6275 1.7922 

Electronics sectors 1.1167 1.3163 

Other sectors 3.8712 1.5840 

China Sector 

Agricultural sectors 2.1130 2.0264 

Food sectors 1.4671 2.4703 

Steel and Aluminum sectors 2.2749 2.8433 

Manufacturing sectors 3.0320 2.6959 

Electronics sectors 1.5922 2.5844 

Other sectors 4.2599 2.1189 

Rest of the world Sector 

Agricultural sectors 1.6442 1.8347 

Food sectors 1.3807 2.3845 

Steel and Aluminum sectors 1.7097 2.4068 

Manufacturing sectors 2.3171 2.2290 

Electronics sectors 1.3288 2.1393 

Other sectors 4.4130 1.7994 

 

Source: Author calculation 
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Figure  5: The graph shows the relationships forward and backward multipliers of 

intra-regional sector.  
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Table  8: Inter Regional Forward and Backward multipliers result. 

 

Inter-industry sector Forward multiplier Backward multiplier 

Thai Sector 

Agricultural sectors 0.00603 0.25968 

Food sectors 0.00617 0.38721 

Steel and Aluminum sectors 0.00570 1.28176 

Manufacturing sectors 0.02333 0.99179 

Electronics sectors 0.02271 1.25352 

Other sectors 0.03359 0.48603 

US Sector 

Agricultural sectors 0.03406 0.20354 

Food sectors 0.02249 0.23483 

Steel and Aluminum sectors 0.08727 0.41068 

Manufacturing sectors 0.14987 0.36091 

Electronics sectors 0.06086 0.22009 

Other sectors 0.40907 0.11948 

China Sector 

Agricultural sectors 0.08265 0.12878 

Food sectors 0.05567 0.16241 

Steel and Aluminum sectors 0.75148 0.33767 

Manufacturing sectors 0.97145 0.31502 

Electronics sectors 0.60058 0.65147 

Other sectors 0.96458 0.17091 

Rest of the world sector 

Agricultural sectors 0.19893 0.06429 

Food sectors 0.14620 0.09700 

Steel and Aluminum sectors 0.90236 0.17001 

Manufacturing sectors 1.17935 0.16594 

Electronics sectors 0.63213 0.37062 

Other sectors 2.57388 0.07121 

 
Source: Author calculation 
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Figure  6: The graph shows the relationships forward and backward multiplier of 

inter-regional sector.  

 

 

Figure  7: Forward participation of Thailand electronics in global value chain 
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Figure  8: Backward participation of Thailand electronics in global value chain 
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other countries take benefit in their welfare from an increasing in US and China 

importer demand that they seek for an alternative product from other countries that can 

substituted the products rather from its rivalry country. Therefore, it can improve other 

countries production and it boosts the exports of other countries.  

 From table 9, the simulation results from 3 scenarios show the different impact 

of an accumulation in tariff between US and China. From the figure 9 shows that US 

and China loss their welfare when they desire to increase tariff on each other products. 

While other countries, including Thailand, Southeast Asia, EU, Oceania, and rest of the 

world gain more welfare. This implies that other countries benefit from trade diversion 

effect that they are having an opportunity to increase their export products to US and 

China.  

According to the impact on Thailand welfare, the simulation result shows that 

Thailand gains more welfare from US-China trade war. From the scenario 1 which is a 

US impose tariff on China steel and aluminum products, it shows that Thailand gains 

more welfare around 0.56 million dollars. While scenario 2 and 3 which both US and 

China have imposed tariff on each other import products, Thailand welfare increase 

around 17 million dollars in scenario 2 and 18 million dollars in scenario 3. The result 

is supported the hypothesis that Thailand will benefit from welfare due to a trade war 

situation. This can be implied that Thailand welfare is increase due to trade diversion 

effects. The result is compatible with the literature of Bouët and Laborde (2018), Tu et 

al. (2020), Li et al. (2020), Cui et al. (2019), Carvalho et al. (2019), and Rosyadi and 

Widodo (2018) which most of them show that since US and China that impose tariff on 

their products lead to a higher price of US and China products and both of them reduce 

the number of import from each other and find the alternative destination for the 
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importation. Therefore, there is an improvement of welfare on third countries due to an 

increasing amount of export to both US and China.        

Table  9: An impact on welfare in each situation (million US dollar) 

EV SCENARIO 1 SCENARIO 2 SCENARIO 3 

THA 0.5642 16.9405 18.0199 

USA 10.9193 -982.8560 -890.5850 

CHN -111.4630 -493.0000 -576.2770 

RSEA 1.8746 45.5363 44.5919 

REAS 16.8476 226.1268 214.2509 

EU 22.2675 236.8574 212.0489 

OCE -0.8322 24.4948 21.2112 

RTW 35.1295 211.0671 177.7403 

Source: Author calculation from GTAP Model 

 

Figure  9: the simulation results on welfare from each scenario (million US dollars) 
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5.2.2 Trade Balance (Net Export) 

 Trade balance shows the difference in value of each country export and import. 

According to impact on trade balance in each country from table 10, it shows that US 

and China trade balance increase, while other countries trade balanced is reduced. This 

result is mainly related to trade diversion effect in which US and China has reduce their 

imports among them, but their products could be exported to other countries and those 

countries indirectly re-export to both US and China through the third country. The result 

of this trade diversion higher US and China export volume. They gain from divert their 

product to other countries. However, the number of US and China imports increase 

from the trade diversion that they need to source the substitute product from third 

country but there also still has a shrink of import volume due to a trade restriction 

between them. Therefore, the trade surplus of both China and US are increase. On the 

other hand, imports of other countries increase from trade diversion. Moreover, due to 

the trade friction it may cause the reduction of the value of imports and exports of US 

and China to third countries.  

Table 11 shows the results on trade balance in each sector of US, China, and 

Thailand. It shows that due to the steel and aluminum scenario (scenario 1), US gains 

more trade balance at 178 million US dollar in steel and aluminum because they 

announce to increase tariff on China steel and aluminum, while China loss their trade 

balance in steel and aluminum from this situation as it shows in table 11 that China 

loses trade balance in Steel and Aluminum at 492 million US dollar. Thailand also gains 

more trade balance at 2 million US dollar on Steel and Aluminum from the trade 

diversion which US looks for other import countries rather than China.  However, since 

the products are all linked, steel and aluminum are being used as an intermediate output 
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of some sectors. According to scenario 1, electronics and manufacturing sector trade 

balance in both US and Thailand are reduce by 29, 79 million US dollar and 0.97, 1.5 

million US dollar, respectively, because the effect of increase tariff of China steel and 

aluminum which it is a main intermediate input and it is the upstream industry of these 

sectors while China electronic and manufacturing sector trade balance are increase as 

they use their steel and aluminum that they produce. When looking at scenario 2 and 

scenario 3, which there is an intense on tariff accumulation among US and China, most 

of US and China sectors loss in the change in their trade balance, only few sectors that 

has an increase in the change of trade balance.  

For US sectors, agricultural and food industries show as a loss in trade balance 

in scenario 2 and 3 which related to the China retaliation that China impose the tariff 

on US agricultural product which is a main export industry to China. China steel and 

aluminum, and electronics industries are having a loss in trade balance due to steel and 

aluminum industry is a focus of US tariff imposition against China. 

For Thailand, comparing with scenario 2 and 3, Thailand faces both increase in 

trade balance in some sector while mostly of sector suffer from more trade deficit. 

Thailand can gain more trade surplus from the trade diversion that occur from both US 

and China that they divert their import country to the third countries. From figure 10 

shows that agricultural and manufacturing industry may gain from the trade dispute in 

which China can import this substitute products from Thailand. However, due to the 

global value chain impact Thailand still has a trade loss due to some of Thailand 

industries depend very much on both import from and export to both China and US. 

Figure 10 shows that most of Thailand industry faces a decline in trade balance from 

the impact of tariff retaliation among US and China. 
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From figure 10, Thailand electronics industry, which is a focus of this study, 

suffers in a negative impact from the global value chain effect that electronics is a main 

export to both US and China. From table 11, Thailand electronics industry in the first 

scenario, which US impose tariff on China steel and aluminum, has a decline in trade 

balance at 0.9766 million dollars. While the intense scenarios in scenario 2 and 3 that 

both US and China desire to impose more tariff on each other products effect more 

negative on Thailand trade balance. From table 11 shows that Thailand electronics 

industry has more trade deficit at 9.05878 million USD in scenario 2 and 5.81313 million 

USD in scenario 3. The result support hypothesis that Thailand electronic industry suffer 

from a decline in trade balance. The result also relates to previous scenarios from Cui 

et al. (2019), Carvalho et al. (2019), Rosyadi and Widodo (2018), and Itakura (2020) 

which they found that other countries face a reduction in trade balance from the trade 

war situation. More trade deficit from third countries may come from an increase in 

number of imports of third countries from US and China market. And because US and 

China impose tariff on both import product, slowing down both economies and their 

productions, this leads to a decrease in demand for import intermediate from other 

countries. Therefore, number of exports in other countries may face a decline from the 

global value chain disruption. As Thailand electronics also depend much on China 

market, the trade balance also declines from trade war 
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Table  10: An impact on trade balance (million US dollar) 

 

DTBAL SCENARIO 1 SCENARIO 2 SCENARIO 3 

THA -0.9479 -11.4810 -9.9530 

USA 69.0819 873.2424 798.9459 

CHN 30.5386 363.2981 320.3622 

RSEA -2.7961 -48.6037 -44.7753 

REAS -17.5344 -241.7891 -226.0305 

EU -23.8216 -465.6730 -420.8069 

OCE -2.4459 -45.8694 -40.7885 

RTW -52.0730 -423.1223 -376.9391 

 
Source: Author calculation from GTAP Model 

 

Figure  10: Thailand trade balance in each sector (million US dollars) 
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5.2.3 Quantity Output (Domestic production) 

The quantity output or the domestic production represents the amount of one’s 

country produces each kind of product in the country. Therefore, table 12 presents the 

percentage change of domestic production in each country by sector when there is an 

impact from tariff accumulation from US and China. According to scenario 1 which 

US apply tariff on China steel and aluminum, the result shows that China reduce their 

quantity output of steel and aluminum as they suffer from the trade protection while US 

can produce more of steel and aluminum as well as Thailand, as they can gain from the 

trade diversion from the trade a China’s substitute product to other countries. But when 

looking at supply chain linkage, productions of sectors which use steel and aluminum 

as an input such as manufacturing and electronic have slow down due to the lack of 

imported intermediate input from a tariff imposition which makes the price of steel and 

aluminum from China increase. For overall scenarios, comparing with each US quantity 

output sector, electronics, steel and aluminum, utility and construction, and mining and 

extraction sector tend to produce more output when there is more intense in trade 

dispute while they are slow down their production in agricultural and food sector, which 

are the main tariff imposition from China. Oppositional to China, quantity output that 

agricultural and food sector have an increasing trend because they can stimulate these 

industries in their country from blocking the import from the US. However, China has 

slowed down their production in textiles and electronics sectors both in scenario 2 and 

3 and steel and aluminum in scenario 1 and 3, which these sectors are the sectors that 

US increases import tariffs. 

Thailand agricultural and manufacturer’s production output benefit from trade 

diversion that US and China look for the alternate countries for their import. These 
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sectors can be classified as a competitive product which they can increase their 

production to export their substitute product to both US and China.  

The result supports the hypothesis that Thailand electronics sector suffer from 

the reduction of domestic production output. For the impact of Thailand electronics 

industry, 3 scenarios show that electronics industry reduces their domestic production 

(From figure 11). This can be caused by the position of supply chain since Thailand 

electronics participate in the middle to downstream industry. It means that Thailand 

electronics product relies on intermediate input import from foreign countries, which is 

China, and also exports those products to China and US. The trade war will make both 

China and US slowdown in their economy, and causes Thailand to loss from the decline 

in export of electronics part to both countries. Therefore, the protection between US 

and China will hurt Thailand electronic supply chain. It can be predicted from previous 

research from Itakura (2020) that decline of import demand from US and China will 

pass through to other countries trade for it intermediate inputs.  
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Figure  11: Thailand domestic production in each sector (% change) 

 

 

5.2.4 Gross domestic production (vGDP) 
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of both US and China will also has an impact in other countries. Table 13 shows that 

the value of GDP of the US decline while China and other countries GDP benefit from 
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most impact in their GDP contraction around 0.04109 percent while US and other 

countries gain from this situation. The result can be explained that China, which is the 
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from the scenario 2 and 3. Imported products from the industries of China are mainly 

in the upstream industry and their products are imported in term of export to the other 

countries major for export to other which other countries. For other countries such as 

Thailand, EU, Southeast Asia, East Asia or Oceania, countries have benefit from the 

trade war where most of GDP of these countries are increasing due to the trade diversion 

effect. This situation can be concluded that USA and China are suffered from the tariff 

war while the trade diversion from US-China trade war makes other countries gain from 

the situation. GDP of Thailand, EU, Southeast Asia, East Asia country increase in all 3 

scenarios (See in figure 12).  

 Thailand has a positive benefit in the value of gross domestic production. The 

result also supports the hypothesis that Thailand will gain more GDP from trade war 

situation. This may imply that Thailand enhances amount of export to US and China 

from the trade diversion that US and China are looking for other import destination. 

The result also relates to the previous literatures from Itakura (2020); Taufikurahman 

and Firdaus (2019); Cui et al. (2019); Nugroho et al. (2021); Rosyadi and Widodo 

(2018) which conclude that other countries gain more GDP from trade diversion which 

the decline in US and China import from each other will divert to other countries. 
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Table  13: An impact on value of gross domestic production (vGDP) (% change) 

 

 

 

 

 

 

 

 

 

 

 

Source: Author calculation from GTAP Model 

 

Figure  12: A change of value of gross domestic production (GDP) in each region 

(million US dollars) 

 

-0.04

-0.03

-0.02

-0.01

0

0.01

0.02

0.03

tha usa chn rSEA rEAS EU Oce rtw

A
 c

h
an

g
e 

in
 G

D
P

 (
%

)

Country

Impact of tariff imposition on value of GDP (% change)

scenario 1 scenario 2 scenario 3

VGDP SCENARIO 1 SCENARIO 2 SCENARIO 3 

THA 0.0003 0.0169 0.0168 

USA 0.0004 -0.0328 -0.0296 

CHN -0.0041 0.0099 0.0081 

RSEA 0.0002 0.0131 0.0125 

REAS 0.0008 0.0190 0.0176 

EU 0.0007 0.0099 0.0089 

OCE 0.0002 0.0137 0.0124 

RTW 0.0012 0.0074 0.0065 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 66 

5.2.5 Market price of import products (PIM) 

According to the price of import products, it is related with the trade war 

situation that when there is an increase in tariff of one product, it will have an effect to 

every product of every country due to global value chain. Table 14 shows the 

percentage change on the market price of import product of US, China, and Thailand. 

In scenario 1 to scenario 3 we can conclude that the price of import product for all 

sectors in each country are increase. This situation is related to the global value chain 

that when there is a trade friction it may cause the impact to global production chain 

due to increasing tariff of the production from US and China. When the price of US and 

China products increase, it impacts other countries in the supply chain. 

Figure 13 shows the change in import price of Thailand sectors compare with 3 

scenarios. The result shows that import price of electronic industry increase drastically 

when there is a tariff imposition among US and China. Since Thailand electronic 

depends much on both US and China product, the tariff imposition on both US and 

China product will make a price of their product become higher, which it will pass 

through global value chain who are reliance on both US and China products for their 

production. 
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Figure  13: Import price of each Thailand sectors (% change) 

 

Source: Author calculation from GTAP Model 
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Chapter 6 

Conclusion and Policy Recommendation 

6.1 Conclusion 

According to the US-China trade war, which US and China announce to impose 

tariff on each other products since 2018, this situation of tariff accumulation between 

US and China will cause a supply chain disruption and effect on global economy. From 

this study we use Inter-country input output table (ICIO Table) to explain the linkage 

and the relationship of global value chain. Moreover, this study uses GTAP model to 

analyze the impact on US-China trade war that there is an increase in import tariff on 

global economy. We create 3 scenarios to compare and see how the trade dispute impact 

the global value chain. 

The result from ICIO table from this study explains the relationship of whole 

economy’s industries production and the participation of each industry in global value 

chain. The study shows that China industries, including steel and aluminum and 

electronics sectors, play a significant role as an output distribution where their products 

is being used as an intermediate input for other inter-regional industries. While US and 

Thailand industries seems to rely on other output from inter-regional suppliers to use 

as their intermediate input for their industries. For Thailand, steel and aluminum and 

electronics industries is also rely on the inter-regional suppliers’ output for their 

production as well. 

The simulation result from GTAP model on the impact of global economy from 

US-China trade war shows that Thailand welfare and GDP increase. This benefit may 

be caused by trade diversion that US and China decide to import substituted products 
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from other countries with less price, and Thailand is one of them. The results support 

our hypothesis that Thailand gain more welfare and GDP. 

If we focus on electronics sectors in Thailand, even though Thai electronics 

sector is a main export product for Thailand, Thai electronics industry is classified as a 

midstream to downstream industry in global value chains which most of electronics 

production is in the process of assembly and packaging and re-export to use as an 

intermediate input further. Thailand electronic production still rely much on import 

upstream intermediate input as they still lack capability to produce high technology 

products and Thailand major import of electronic input is China (according to the result 

from ICIO). Moreover, Thailand main export countries of these products are US, China, 

Hongkong etc. which the tariff imposition between US and China may affect Thailand 

electronics sector indirectly.  

The result approves the hypothesis of the study. As the GTAP analysis 

suggested, which we have study the impact of tariff retaliation among US and China, 

the result of the factors that we have focus shows that Thai electronics industry will be 

affected as a slowdown trend of trade from trade dispute causing US and China 

economic slowdown. The analysis from GTAP shows that there is a lower domestic 

production in Thai electronics industry which related to China electronics industry. 

Also, in the trade balance for Thai electronics industry, it shows a loss in trade balance 

of this sector which correspond to China electronics sectors. Furthermore, the price of 

import products in electronics industry also increase due to the tariff imposition that 

make the input for production increase. The result of GTAP can be explained through 

Thailand electronics sector when compared to the global economy. It shows that 

Thailand electronics industry participates in the midstream to downstream of the global 
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value chain. This means that it depends on other electronic or other intermediate inputs 

from other country, and Thai electronics productions seriously depends on China input 

for its production. Therefore, the trade restriction that US mainly impose on the 

products imported from China, mainly on steel and aluminum, electronics sectors, and 

manufacturing products and high technology products, will impact on Thailand 

electronic exports through global value chain.  

 

6.2 Policy Recommendation 

Trade war between US and China, which they have a policy of imposing tariff 

on import product, leads to a supply chain disruption and affect to global economy from 

a shock that price of two superpowers product become more expensive. This study 

shows that the situation causes negative impact on Thai electronic industry through 

global value chain, and Thailand electronic product relies heavily on both US and 

China.  

To maintain the exports and the production of electronic products which it is 

the main export industry in Thailand, Thailand government should design for a supply 

chain resilience to enhance a strong electronic supply chain and cope with a shock from 

US-China tariff imposition. Thailand should diversify their electronic network to other 

countries or regions, such as neighboring countries in ASEAN or country that Thailand 

has FTA with, for lowering a risk from supply chain disruption and make Thailand 

electronic supply chain become more independent from US and China. Thailand needs 

to find new source of input for electronic production. Moreover, Thailand also needs to 

diversify their export destination to other countries to make electronic supply chain 

more resilience. Furthermore, Thai government should support research and 
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development on electronics sector to push the industry upstream on the global value 

chain. This may make the Thai electronic sector become more independent from both 

US and China. 

  

6.3 Limitation of the study 

 The limitation of this study is that the study focuses on the impact of US-China 

trade war in the short period which we examine the impact on trade war with occur after 

the policy implementation in 2018 to 2019 which the results from the study will show 

the impact only in short term. I recommend further research to simulate the impact of 

trade war in further longer after 2019 to examine the long-term effects of US-China 

trade war. Moreover, this study classifies a limited perspective of sectors and countries 

which the result from simulation will be narrow. Therefore, I suggest further research 

to study on the impact of trade war in wider sectors and countries. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

REFE REN CES 
 

REFERENCES 
 

 

Abdul-Aziz, S. N., & Zulkifli, N. (2016). International Production Networks in East Asia's 

Electronics Industry. Forthcoming, Review of Integrative Business and Economics 

Research, 6(1), 116-140.  

Aguiar, A., Narayanan, B., & Mcdougall, R. (2016). An Overview of the GTAP 9 Data 

Base. Journal of Global Economic Analysis, 1(1), 181-208. 

doi:http://dx.doi.org/10.21642/JGEA.010103AF 

Ariyasajjakorn, D., Gander, J. P., Ratanakomut, S., & Reynolds, S. E. (2009). ASEAN 

FTA, distribution of income, and globalization. Journal of Asian Economics, 20, 

327-335. doi:10.1016/j.asieco.2009.02.009 

Aslam, M. (2019). US-China trade disputes and its impact on ASEAN. Transnational 

Corporations Review, 11(4), 332-345. doi:10.1080/19186444.2019.1691410 

Bekkers, E., & Schroeter, S. (2020). An Economic Analysis of The US-China Trade 

Conflict. WTO Staff Working Paper(ERSD-2020-04). 

doi:https://doi.org/10.30875/5b611474-en 

Belotti, F., Borin, A., & Mancini, M. (2020). ICIO: Economic Analysis with Inter-

Country Input-Output Tables in Stata. World Bank Policy Research Working 

Paper.  

Bouët, A., & Laborde, D. (2018). US trade wars in the twenty‐first century with emerging 

countries: Make America and its partners lose again. The World Economy, 41(9), 

2276-2319. doi:https://doi.org/10.1111/twec.12719 

 

http://dx.doi.org/10.21642/JGEA.010103AF
https://doi.org/10.30875/5b611474-en
https://doi.org/10.1111/twec.12719


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 74 

 

Carvalho, M., Azevedo, A., & Massuquetti., A. (2019). Emerging Countries and the 

Effects of the Trade War between US and China. Economies, 7(45). 

doi:https://doi.org/10.3390/economies7020045 

Cristóbal, J. R. S., & Biezmab, M. V. (2006). The mining industry in the European Union: 

Analysis of inter-industry linkages using input–output analysis. Resources Policy, 

31(1), 1-6. doi:https://doi.org/10.1016/j.resourpol.2006.03.004 

Cui, L., Sun, Y., Melnikiene, R., Song, M., & Mo, J. (2019). Exploring the impacts of 

Sino–US trade disruptions with a multi-regional CGE model. Economic Research-

Ekonomska Istraživanja, 32(1), 4015-4032. 

doi:10.1080/1331677X.2019.1679211 

Darma, W. S., & Hastiadi, F. F. (2017). Trade Creation and Trade Diversion Effects of 

the ASEAN-China Free Trade Agreement, ASEAN-Korea Free Trade Agreement, 

and ASEAN-India Free Trade Agreement Implementation on the Export of 

Indonesia’s Food and Beverages Industry Products. International Journal of 

Economics and Financial Issues, 7(6), 51-58.  

Dixon, P. B., & Jorgenson, D. W. (2013). Handbook of Computable General Equilibrium 

Modeling. In D. W. J. Peter B. Dixon (Ed.), (1 ed., Vol. 1).  

Fernandez-Stark, G. G. K. (2011). Global Value Chain Analysis: A Primer.  

Fouda, R. A. N. (2012). Protectionism and Free Trade: A Country‘s Glory or Doom? 

International Journal of Trade, Economics and Finance, 3, 351-355. 

doi:10.7763/IJTEF.2012.V3.226 

Gavlovskaya, G. V., & Khakimov, A. N. (2020). Modern challenges in the electronics 

industry. Revista ESPACIOS, 41, 271-281.  

 

https://doi.org/10.3390/economies7020045
https://doi.org/10.1016/j.resourpol.2006.03.004


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 75 

 

Handayani, F., & Rosy, T. (2022). Tourism For Economic Recovery In Central 

Kalimantan : Simulation Using Input-Output Table. Jurnal Kebijakan 

Pemerintahan, 5, 1-7. doi:https://doi.org/10.33701/jkp.v5i1.2407 

Hertel, T. W. (1997). Global Trade Analysis: Modeling and applications: University of 

Cambridge. 

Hosain, M. S. (2019). Huawei ban in the US: Projected consequences for international 

trade. International Journal of Commerce and Economics, 1(2), 22-25.  

Intarakumnerd, P., Chairatana, P.-A., & Chaiyanajit, P. (2016). Global production 

networks and host- site industrial upgrading: the case of the semiconductor 

industry in Thailand. Asia Pacific Business Review, 22(2), 289-306. 

doi:10.1080/13602381.2015.1069545  

Itakura, K. (2020). Evaluating the Impact of the US–China Trade War. Asian Economic 

Policy Review, 15(1), 77-93. doi:10.1111/aepr.12286 

Kapustina, L., Lipková, Ľ., Silin, Y., & Drevalev, A. (2020). US-China Trade War: 

Causes and Outcomes. Retrieved from 

https://doi.org/10.1051/shsconf/20207301012 

Korwatanasakul, U., & Intarakumnerd, P. (2021). Global Value Chains in ASEAN: 

Electronics. Retrieved from Tokyo: AJC.: https://www.asean.or.jp/ja/wp-

content/uploads/sites/2/GVCs_Electronics_Paper-13_full_web.pdf 

Kowalski, P., Gonzalez, J. L., Ragoussis, A., & Ugarte, C. (2015). Participation of 

Developing Countries in Global Value Chains: Implications for Trade and Trade-

Related Policies. Retrieved from Paris: https://www.oecd-

 

https://doi.org/10.33701/jkp.v5i1.2407
https://doi.org/10.1051/shsconf/20207301012
https://www.asean.or.jp/ja/wp-content/uploads/sites/2/GVCs_Electronics_Paper-13_full_web.pdf
https://www.asean.or.jp/ja/wp-content/uploads/sites/2/GVCs_Electronics_Paper-13_full_web.pdf
https://www.oecd-ilibrary.org/trade/participation-of-developing-countries-in-global-value-chains_5js33lfw0xxn-en


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 76 

 

ilibrary.org/trade/participation-of-developing-countries-in-global-value-

chains_5js33lfw0xxn-en 

Kumagai, S., Gokan, T., Tsubota, K., Isono, I., & Hayakawa, K. (2021). Economic 

Impacts of the US–China Trade War on the Asian Economy: An Applied Analysis 

of IDE-GSM. Journal of Asian Economic Integration, 3(2), 127-143. 

doi:https://doi.org/10.1177/26316846211032296 

Lee, H., & Hlee, S. (2021). The Intra- and Inter-Regional Economic Effects of Smart 

Tourism City Seoul: Analysis Using an Input-Output Model. Sustainability, 13(7). 

doi:https://doi.org/10.3390/su13074031 

Li, M. (2018). CARD Trade War Tariff Database. Center for Agriculture and Rural 

Development. Retrieved from https://www.card.iastate.edu/china/trade-war-data 

Li, M., Balistreri, E. J., & Zhang, W. (2020). The U.S.–China trade war: Tariff data and 

general equilibrium analysis. Journal of Asian Economics, 69, 1-13. 

doi:http://dx.doi.org/10.1016/j.asieco.2020.101216 

Limão, N. (2016). Preferential Trade Agreements. National Bureau of Economic 

Research Working Paper Series, 22138. doi:10.3386/w22138 

Mao, H., & Görg, H. (2020). Friends like this: The impact of the US–China trade war on 

global value chains. The World Economy, 1776-1791. doi:10.1111/twec.12967 

Meltzer, J. P., & Shenai, N. (2019). The US-China Economic Relationship: A 

Comprehensive Approach. Retrieved from https://ssrn.com/abstract=3357900 

Nicita, A. (2019). Trade and trade diversion effects of United States tariffs on China. 

Paper presented at the United Nations Conference on Trade and Development.  

 

https://www.oecd-ilibrary.org/trade/participation-of-developing-countries-in-global-value-chains_5js33lfw0xxn-en
https://www.oecd-ilibrary.org/trade/participation-of-developing-countries-in-global-value-chains_5js33lfw0xxn-en
https://doi.org/10.1177/26316846211032296
https://doi.org/10.3390/su13074031
https://www.card.iastate.edu/china/trade-war-data
http://dx.doi.org/10.1016/j.asieco.2020.101216
https://ssrn.com/abstract=3357900


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 77 

 

Nugroho, A., Widyastutik, Irawan, T., & Amaliah, S. (2021). Does the US–China trade 

war increase poverty in a developing country? A dynamic general equilibrium 

analysis for Indonesia. Economic Analysis and Policy, 71, 279-290. 

doi:https://doi.org/10.1016/j.eap.2021.05.008 

OECD. (2013). Interconnected Economies: Benefiting From Global Value Chains. Paper 

presented at the Meeting of the OECD Council at Ministry Level, Paris, France.  

OECD. (2021). OECD Inter-Country Input-Output Database Retrieved from: 

http://oe.cd/icio 

Onyusheva, I., Khamboocha, R., & Muangmutcha, N. (2020). The US-China Trade War 

And Its Impact On Thailand’s Economy. The EUrASEANs: journal on global 

socio-economic dynamics, 2(21).  

Partridge, M. D., & Rickman, D. S. (2007). CGE Modeling for Regional Economic 

Development Analysis. Retrieved from 

https://ideas.repec.org/p/okl/wpaper/0706.html 

Rasiah, R. (2009). Expansion and slowdown in Southeast Asian electronics 

manufacturing. Journal of the Asia Pacific Economy, 14, 123-137. 

doi:10.1080/13547860902785963 

Rosyadi, S. A., & Widodo, T. (2018). Impact of Donald Trump’s tariff increase against 

Chinese imports on global economy: Global Trade Analysis Project (GTAP) 

model. Journal of Chinese Economic and Business Studies, 16(1 Feb 2018), 125-

145. doi:10.1080/14765284.2018.1427930 

Rouzet, D., & Miroudot, S. (2013). The Cumulative Impact of Trade Barriers along the 

Value Chain: An Empirical Assessment using the OECD Inter-Country Input-

 

https://doi.org/10.1016/j.eap.2021.05.008
http://oe.cd/icio
https://ideas.repec.org/p/okl/wpaper/0706.html


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 78 

 

Output Model. Paper presented at the 16th Annual Conference on Global 

Economic Analysis, Shanghai, China. 

https://www.gtap.agecon.purdue.edu/resources/res_display.asp?RecordID=4184 

Taufikurahman, M., & Firdaus, A. (2019). The Economic Consequences and Strategies 

of the US-China Trade War on Indonesia: A GTAP Simulation Analysis. Paper 

presented at the The International Conference on Trade 2019 (ICOT 2019). 

Thailand Board of Investment. (2015). Smart Electrical & Electronics Industry.  

Thailand Board of Investment. (2015). Smart electronics: a smart investment opportunity. 

The magazine of The German-Thai Chamber of Commerce. 

Tu, X., Du, Y., Lu, Y., & Lou, C. (2020). US-China Trade War: Is Winter Coming for 

Global Trade? Journal of Chinese Political Science, 25, 199-240. 

doi:https://doi.org/10.1007/s11366-020-09659-7 

UNCTAD. (2005). Transfer of technology for successful integration into global economy 

- A case study of electronics industry in Thailand: United Nation. 

United Nations. (1999). Handbook of Input Output Table Compilation and Analysis. New 

York: United Nations. 

Wright, L., & Rosen, D. (2018). Credit and Credibility: Risks to China’s Economic 

Resilience. Retrieved from Washington DC:  

Wu, D. (2018, 13 December). Apple Suppliers Are Considering Moving iPhone Output 

if Tariffs Hit 25%. Retrieved from 

https://www.bloomberg.com/news/articles/2018-12-12/apple-is-said-to-mull-

moving-iphone-output-if-tariffs-hit-25 

 

https://www.gtap.agecon.purdue.edu/resources/res_display.asp?RecordID=4184
https://doi.org/10.1007/s11366-020-09659-7
https://www.bloomberg.com/news/articles/2018-12-12/apple-is-said-to-mull-moving-iphone-output-if-tariffs-hit-25
https://www.bloomberg.com/news/articles/2018-12-12/apple-is-said-to-mull-moving-iphone-output-if-tariffs-hit-25


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 79 

 

Wu, D. (2019a, 26 August). Apple’s $44 Billion Drop Shows Growing Cost of Reliance 

on China. Retrieved from https://www.bloomberg.com/news/articles/2019-08-

26/apple-s-44-billion-drop-shows-growing-cost-of-china-reliance 

Wu, D. (2019b, 12 June). Apple’s U.S. iPhones Can All Be Made Outside of China If 

Needed. Retrieved from https://www.bloomberg.com/news/articles/2019-06-

11/hon-hai-has-enough-ex-china-capacity-to-make-u-s-bound-products 

Wu, D. (2020, 24 August). China’s Days as World’s Factory Are Over, IPhone Maker 

Says. Retrieved from https://www.bloomberg.com/news/articles/2020-08-

12/hon-hai-beats-profit-estimates-after-pandemic-spurs-apple-demand 

Yongpisanphob, W. (2021). Industry Outlook 2021-2023: Electronics. Retrieved from 

https://www.krungsri.com/en/research/industry/industry-outlook/hi-tech-

industries/electronics/io/io-Electronics-21 

 
 

 

https://www.bloomberg.com/news/articles/2019-08-26/apple-s-44-billion-drop-shows-growing-cost-of-china-reliance
https://www.bloomberg.com/news/articles/2019-08-26/apple-s-44-billion-drop-shows-growing-cost-of-china-reliance
https://www.bloomberg.com/news/articles/2019-06-11/hon-hai-has-enough-ex-china-capacity-to-make-u-s-bound-products
https://www.bloomberg.com/news/articles/2019-06-11/hon-hai-has-enough-ex-china-capacity-to-make-u-s-bound-products
https://www.bloomberg.com/news/articles/2020-08-12/hon-hai-beats-profit-estimates-after-pandemic-spurs-apple-demand
https://www.bloomberg.com/news/articles/2020-08-12/hon-hai-beats-profit-estimates-after-pandemic-spurs-apple-demand
https://www.krungsri.com/en/research/industry/industry-outlook/hi-tech-industries/electronics/io/io-Electronics-21
https://www.krungsri.com/en/research/industry/industry-outlook/hi-tech-industries/electronics/io/io-Electronics-21


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 

Table  15: The classification of sector from OECD database for Input Output table 

calculation 

No Aggregate Sectors Code Industry details 

1 agri D01T03 Agriculture, forestry, and fishing 

2 elec D26 Computer, electronic and optical products 

3 food D10T12 Food products, beverages, and tobacco 

4 
steelalu 

D24 Basic metals 

5 D25 Fabricated metal products 

6 

manu 

D20T21 Chemicals and pharmaceutical products 

7 D22 Rubber and plastic products 

8 D23 Other non-metallic mineral products 

9 D27 Electrical equipment 

10 D28 Machinery and equipment, nec  

11 D29 Motor vehicles, trailers, and semi-trailers 

12 D30 Other transport equipment 

13 D31T33 
Other manufacturing; repair and 

installation of machinery and equipment 

14 D35T39 
Electricity, gas, water supply, sewerage, 

waste, and remediation services 

15 

others 

D05T06 
Mining and extraction of energy 

producing products 

16 D07T08 
Mining and quarrying of non-energy 

producing products 

17 D09 Mining support service activities 

18 D19 Coke and refined petroleum products 

19 D13T15 
Textiles, wearing apparel, leather, and 

related products 

20 D16 Wood and products of wood and cork 

21 D17T18 Paper products and printing 

22 D45T47 
Wholesale and retail trade; repair of 

motor vehicles 

23 D49T53 Transportation and storage 

24 D55T56 Accommodation and food services 

25 D58T60 
Publishing, audiovisual and broadcasting 

activities 

26 D61 Telecommunications 

27 D62T63 IT and other information services 

28 D64T66 Financial and insurance activities 
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No Aggregate Sectors Code Industry details 

29 

others  

D68 Real estate activities 

30 D69T82 Other business sector services 

31 D84 
Public admin. and defence; compulsory 

social security 

32 D41T43 Construction 

33 D85 Education 

34 D86T88 Human health and social work 

35 D90T96 
Arts, entertainment, recreation, and other 

service activities 

36 D97T98 
Private households with employed 

persons 
Source: Author calculation from OECD (2021)  
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Table  16: The classification of region from OECD database for Input Output table 

calculation 

 

No Region Country Details 

1 Thailand Thailand 

2 USA USA 

3 China 
China, China - Activities excluding export 

processing, China - Export processing activities 

4 Rest of the world 

Brunei, Cambodia, Myanmar, Singapore, Indonesia, 

Vietnam, Australia, New Zealand, Japan, Korea, 

Taiwan, Hongkong, Austria Belgium Czech 

Republic, Denmark, Estonia, Finland, France, 

Germany, Greece, Hungary, Iceland, Ireland, Italy, 

Latvia, Lithuania, Luxemburg, Malta, Netherlands, 

Poland, Portugal, Slovak Republic, Romania, Slovak 

Republic, Sweden, Slovenia, Spain, Switzerland, 

United Kingdom, Cyprus, India, Canada, Mexico, 

Mexico - Activities excluding Global Manufacturing, 

Mexico - Global Manufacturing activities, Chile, 

Brazil, Argentina, Columbia, Israel, Switzerland, 

Turkey, Bulgaria, Costa Rica, Croatia, Kazakhstan, 

Morocco, Norway, Peru, Russian Federation, Saudi 

Arabia, South Africa, Tunisia, Rest of the World 
Source: Author calculation from OECD (2021)  

 

 

 

Table  17: The classification of region, sector and endowment for GTAP model 

 

Region Sectors Factor Endowment 

Thailand Agricultural Land 

US Livestock Unskilled Labor 

China Mining and Extraction Skilles Labor 

ASEAN Food Capital 

East Asia Textiles Natural Resources 

EU Steel and Aluminum  

Oceania Manufacturing  

Rest of the World Electronics  

 Utilities and Construction  

 Transportation and Communication  

 Rest of the sector  

   
Source: Author calculation from GTAP database  
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Table  18: Total US-China tariff imposition situation 

No

. 

Tariff 

announcement 

 Situation Description 

1 23/3/2018 US steel aluminum  US tariffs increase on steel 

and aluminum from China, 

Canada, Mexico, and EU  

2 2/4/2018 China 3b  China's tariffs increase in 

the 3 billion rounds 

3 6/7/2018 China 50b wave 1 China's tariff increase 

(implemented) in the first 

wave of the 50 billion 

rounds 

4 8/8/2018 China 50b wave 2 China's tariff increase 

(pending) in the second 

wave of the 50 billion 

rounds 

5 6/7/2018 US_CN 50b wave 1 US tariff increase 

(implemented) in the first 

wave of the 50 billion 

rounds 

6 8/8/2018 US_CN 50b wave 2 US tariff increase 

(implemented) in the 

second wave of the 50 

billion rounds 

7 18/9/2018 chn60b_tariff_increase

1 

China's 60 billion tariff on 

US imports (first increase) 

8 18/9/2018 US200b_tariff_increas

e 

US 200 billion tariff 

increase on Chinese 

products (first increase) 

9 13/5/2019 chn60b_tariff_increase

2 

China's 60 billion tariff on 

US imports (second 

increase) 

10 1/9/2019 US300b_tariff_increas

e1 

US 300 billion tariff 

increase on Chinese product 

(first increase) 

11 pending US300b_tariff_increas

e2 

US 300 billion tariff 

increase on Chinese product 

(second increase) 

12 1/9/2019 chn75b_tariff_increase

s1 

China's retaliation for US 

300 billion tariff, effective 

09/01/2019 

13 pending chn75b_tariff_increase

s2 

China's retaliation for US 

300 billion tariff, effective 

12/15/2019 
Source: Situation from Li (2018) 
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