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Abstract:
							                           
This paper explores the macroeconomic effects of trade tariffs in the context of the recent trade conflict between the United States and China. The focus is laid on two trade war scenarios, and one of them takes into account the effects of the COVID-19 pandemic on the global trade flows. After deploying the partial equilibrium SMART model, the authors conclude that solely due to the trade war with China, in 2020, the US total trade balance will improve by 41,020 million USD (0.21% of real GDP), while 43,777 million USD (0.22% of real GDP) of the US imports will have to be sourced from other countries. The US trade intensity with China and welfare will decline. However, our study has found that the potential economic consequences of COVID-19 will reduce the relative effects of the trade war. The study has revealed that the United States economy will benefit from the trade war, which can be explained by a relatively weak China’s retaliatory response. Nevertheless, the US agriculture and automotive sectors will suffer most.
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1. Introduction


Despite generally diverse scholars’ views on global issues, the majority of economists tend to agree that international trade should be free. This perspective dates back to at least Adam Smith’s “Wealth of Nations” (1776). Today, the idea of an open international trading system has also been advocated for by the World Trade Organization (WTO). Over the period of the first 25 years following the Second World War, the tariffs on manufactured goods fell to as low as 5% in the industrial countries boosting the growth of the world economy and trade by 5% and 8%, respectively (WTO, 2005). The data indicates a link between the free international trade and the economic growth, backed by a simple theory of a comparative advantage introduced by a classical economist David Ricardo. In general, a free flow of goods and services increases competition, innovation, an efficient allocation of resources, and allows maximizing the output by directing resources to their most productive uses. But what happens when the restrictions for free trade such as trade tariffs are put in place?

At first, it would seem that the imposition of a trade tariff should create a stimulus to the domestic economy by promoting production and employment (Reitz & Slopek, 2005). Apart from that, the governments enforce import tariffs not only to protect the selected industries but also to raise their revenues or to exert their political and economic leverage over another country. For example, in 1980, the US tariffs on Italian wine and French cheese persuaded the European Union (EU) to start negotiations in terms of the Common Agricultural Policy (Fetzer & Schwarz, 2019). Unfortunately, the tariffs can have the unintended side effects. These barriers to free trade trigger the inefficiency of domestic producers, evasion, and reduction in welfare. Most importantly, increased protectionism provokes retaliation resulting in elevated prices, reduced output, and a substantial shock to supply chains, as trades have to be redirected to avoid tariff costs (Furceri et al., 2019).

The economic effects of trade tariffs have always been of primary concern to the society, therefore the US-China trade war has gained a lot of attention. Numerous studies have examined this trade war, yet most of them seem to be theoretical and calibrating different scenarios models or limited to micro-level analysis. The effects of trade war receive even less scholarly attention in the times of the global COVID-19 pandemic. The absence of the empirical evidence on the economic effects of the US-China trade war based on the most recent data was the main stimulus of this paper.

In this study, the authors aim to ascertain whether and how the bilateral tariffs imposed between the United States and China in 2018 and 2019 have affected the main economic indicators of the US, such as trade diversion from China, trade balance, welfare, and trade intensity. The SMART model calibration results have shown that in 2020, the US total trade balance will improve by 0.21% of real GDP, while the US imports worth 0.22% of real GDP will have to be sourced from other countries. The US trade intensity with China will consequently decline. Moreover, the US welfare will decrease by 0.011% of real GDP. The findings of this research are of particular importance not only to the policymakers in the United States, but also to other countries in identifying the potential effects that the initiated trade war can have on the US economy or on any economy who will opt to impose trade tariffs on its trading partners.

The paper is structured as follows: literature review, an analysis of the current situation of the US-China trade war, a description of research methodology, the results obtained after applying the SMART model to two trade war scenarios, the interpretation of the results and the comparison with other scientific papers, the robustness analysis based on the sensitivity to changes in elasticity parameters, and concluding remarks.





2. Literature review 


Many studies about the effects of trade tariffs are microeconomic in nature and focus on individual industries. This makes sense as tariffs have gradually decreased since World War II and later were targeted to specific industries only. However, the US-China trade war calls for the assessment of the macroeconomic effects.

The import imposition increases the price of the imported goods in the domestic market and reduces the demand for imports. If the home economy is big, this reduced demand could even decrease the world prices of such imports (Metzler, 1949). If imports have a perfectly elastic supply, and the supply curve of the foreign country exports is horizontal, the tariff increase has no effect on foreign prices and is fully observed by home consumers. Macera and Divino (2015) employed a dynamic stochastic general equilibrium (DSGE) model to study the case of Brazil, where from 2010 to 2013 high import tariffs were imposed on more than 100 products, and found that 20% of import tariff shock increased the domestic price of the imported goods by 15%. This indicates an incomplete pass-through from import tariffs to domestic prices.

Trade tariffs are also found to reduce real GDP. Kawasaki (2018) used a Computable General Equilibrium (CGE) model to estimate the economic impact of the US import tariffs on steel and aluminium and concluded that the US real GDP would shrink by 0.2%. Bollen and Rojas-Romagosa (2018) employed a WorldScan model to estimate the effects of the full-scale US-China trade war scenario. Their results suggested that China and the US would experience 1.2% and 0.3% real GDP losses, respectively.

When import tariffs are imposed, a loss in deadweight and welfare occurs due to a shift to less efficient market outcomes as the participants are forced to waste or underutilize resources (Evans, 2019). Theoretically, an optimal tariff could result in an increased nation’s welfare when the domestic economy is large and has monopsony power in the market, which forces the exporters to reduce their prices to maintain the same export size and allows the importing countries to capture the revenue that the exporters previously received (Irwin, 2014). In such a case, the marginal gain in terms of trade is equal to the marginal loss from the distortion of consumption and production (Krugman & Obstfeld, 2009). According to Amiti et al. (2019), the domestic economy benefits from the import tariff imposition when gains in terms of trade exceed welfare loss. Tu et al. (2020) used a Single Market Partial Equilibrium Simulation Tool (SMART) model and estimated that the US-China trade war could generate welfare losses of 1,437 and 2,193 million USD in the US and China, respectively.

The theory does not deliver any strong conclusions of what would be the effect of trade tariff imposition on the trade balance. Under the income-expenditure approach (Ostry & Rose, 1992), the tariff will switch expenditure from foreign to domestic goods, which in turn will improve the trade balance. However, this approach assumes that foreigners do not retaliate against the tariff. If they did, the effects on the trade balance, in general, would be ambiguous. An alternative approach is a monetary approach to the balance of payments introduced by Mussa (1974). It assumes that the economy’s long-run equilibrium is given by the Heckscher-Ohlin model. In this model, import tariffs for certain products increase the relative prices of domestic goods that used to compete with them. The acceleration in the prices of domestic goods results in an increased domestic production and fallen consumption of imported goods. Consequently, under the monetary approach, tariffs reduce both the volume of imports and exports but the total trade balance is unaffected (Mussa, 1974). Lastly, the intertemporal approach suggested by Razin and Svensson (1983) assumes that the effects of trade tariffs depend on whether the tariff is temporary or permanent. Temporary tariffs affect the intertemporal relative prices and make the consumers cut spending in the present for the increased spending in the future. Permanent tariffs do not lead to an intertemporal consumption substitution and thus the tariffs have negligible effects on the trade balance.

Kawasaki (2018) concluded that the US import tariffs on steel and aluminium would improve the US metal trade balance by 59.4 billion USD. However, exports of automobiles, electronics, and other machines would drop by 3.4%, 5.1%, and 5.8%, respectively and thus, the overall improvement of the trade balance would be relatively small (1.3 billion USD). Tu et al. (2020) suggested that the US-China trade war should result in the reduction of the US imports from China and China’s imports from the US by 91,459 and 36,706 million USD, respectively. Also, they found that the trade tariffs increased trade diversion. A total of 36,783 million USD US imports and 17,207 million USD of Chinese imports were estimated to be diverted from China or the US to other trading partners, respectively.

Researchers found that the effects of tariffs significantly depended on many economic factors. Furceri et al. (2019) demonstrated how large economies that chose to impose import tariffs faced more extreme decreases in the domestic output and labour productivity when compared to the emerging markets and the developing economies. Furthermore, Furceri et al. (2019) found that the rise of tariffs impacted the medium-term losses in output and labour productivity which tended to be more sizeable when the economy was in an upturn rather than in a recession. The United States is a large economy that according to the National Bureau of Economic Research (NBER), reached its peak in February 2020 and is in decline now. Consequently, it might experience less severe effects from the trade war with China than it would have experienced if the global COVID-19 pandemic had not hit the economy.





3. Analysis of the situation


During his campaign rally in 2016, Donald Trump accused China of the greatest theft in the world and promised to fight unfair trading partners’ practices if he was elected. After Donald Trump took the office, Section 232 of the Trade Expansion Act of 1962 investigations were launched in June 2017 that concluded that the imported steel and aluminium “were threatening to impair the national security” and recommended to “take action to protect a long-term viability of the nation’s steel and aluminium industries” (Presidential Memorandum, 2018). The method selected to fight unfair trading partners’ practices – import tariffs – breached global trading rules and put the idea of free trade on a test. The import tariffs on all steel and aluminium imports amounting to nearly 18 billion USD were implemented in March 2018. The first China-specific tariffs were imposed after the Section 301 of the Trade Expansion Act of 1974 investigation on July 6, 2018.
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FIGURE 1



Real trade balance of the U.S. with the world and China







compiled by authors, based on the data of the U.S. Bureau of Economic Analysis and International Monetary Fund data.








Overall, the economists see the current trade deficit (Figure 1) as a weak argument for the US to start a trade war. The study prepared by Oxford Economics (2017) to the US-China Business Council demonstrated that the negative aspects of trade with China were overstated. First of all, despite huge efforts to move up the value-added chain, China still uses roughly 50% of the intermediate goods in computer equipment, electronics, and electrical machinery assembly imported from foreign countries. Consequently, the US trade deficit with China adjusted for the value-added content is twice lower. Also, despite the trade deficit in goods, the US actually experiences a significant and growing trade surplus in services. The intention to get Beijing to widely open its market for American goods and services to provide American companies with more favourable conditions and curb the Chinese high-tech sectors that are backed by the state via the “Made in China 2025” strategy is seen as a more realistic rationale to start the trade war (Ibrahim & Benjamin, 2019).

The import tariffs imposed by the US are summarized in Table 1. The products that were targeted first belong to such strategic Chinese sectors as machinery, mechanical appliances, electrical equipment, information technology, robotics, and high-technology medicine. Later, intermediate outputs and consumer goods were targeted. China responded with a kind of tit-for-tat retaliation, targeting not necessarily the same (but also strategic) industries and products, and smaller amounts of total imports from the US.




TABLE 1




The U.S. import tariffs imposed under Sections 232 and 301









	
Investigation

	
Effective   Date

	
Imposed   Tariffs 




	
Section   232

	March   23, 2018
	Tariffs   on all imports of steel (25%) and aluminium (10%).



	
Section   301

	July   6, 2018
	25%   tariffs on $34 billion of Chinese goods. List 1.



	August   8, 2018
	25%   tariffs on $16 billion of Chinese goods. List 2.



	September   18, 2018
	10%   tariffs on $200 billion of Chinese goods. List 3.



	May   13, 2019
	Tariffs   increased to 25% for List 3 ($200 billion worth of products).



	
Section   301

	September   1, 2019
	Part   of the remaining goods get 15% tariff. List 4A starts ($112 billion worth of   products).



	December   15, 2019*
	15%   tariffs on the remaining List 4B goods (*suspended indefinitely).



	February   14, 2020
	Tariff   rate was reduced from 15% to 7.5% for List 4A goods.














compiled by authors, data retrieved from Li, M. (2018) CARD Trade War Tariffs Database. Accessed on 25th of April 2020








Both countries have already experienced the increasingly negative effects of the trade war that particularly hit the farmers - a very important political constituency for President Trump. For that reason, a subs idy program was created under which the farmers received 8.5 and 14.3 billion USD for 2018 and 2019, respectively. No trade-related subsidies were paid out for 2020. In the context of the forthcoming U.S. presidential election campaign, the pressure for the President to reach a consensus with China increased, and the negotiations to start phasing out the import tariffs started. On January 15, 2020, the US and China signed Phase 1 deal that cut the US tariffs for List 4A
1
 goods by half in exchange for China’s pledge to increase the purchases of American products and services by at least 200 billion USD over the next two years. The tariffs on List 4B
2
 that were scheduled to come into effect on December 15, 2019 were suspended indefinitely as well as China’s retaliatory actions to them.

The main features of the trade war make it a great natural experiment for measuring the economic effects of tariffs. First of all, an increase in import tariffs was highly unanticipated, as most observers believed that Hillary Clinton, with a supposedly different approach to the trade policy, would win the election. In addition, import tariffs extensively vary across products and time. This specific feature simplifies the measurement of import tariff economic effects using conventional datasets (Amiti et al., 2019).

COVID-19 economic effects cannot be overlooked when talking about the trade war and calls for the additional assessment. Compared to the “regular” recessions, the 2020 global downturn is extraordinary in a way that it originated not from the financial markets. McKibbin and Fernando (2020) used a hybrid global intertemporal general equilibrium model to find that the global real GDP in 2020 would shrink by 2.4 trillion USD and 9 trillion USD in case of a low-end and serious pandemic outbreak, respectively. International trade is one of the leading mechanisms through which the virus damages domestic economies. According to Baldwin and Weder di Mauro (2020), the COVID-19 pandemic is a supply shock (factory closures, border closings) that will reduce exports and a demand shock that will reduce imports. Boone (2020) suggested that world trade would be substantially weakened: under the best-case scenario (with the epidemic contained in China with limited clusters elsewhere) global trade would shrink by 0.9% in 2020, while under the downside scenario it could decline by around 3.75% in 2020. Baldwin and Tomiura (2020) suggested relying on the historical lessons from global trade shocks such as the dotcom bubble in 2001, when the US imports fell by 2.8%, or the financial crisis of 2009, when the global imports fell by 11.79% and the imports in the US dropped by 13.08%. Based on those conclusions, the authors assumed that global trade during 2020 might shrink between 5% to 15%.





4. Methodology of the research 


The effects of trade tariffs can be empirically assessed with either equilibrium or regression models. The general equilibrium (GE) and partial equilibrium (PE) models are used more widely. According to Rosyadi and Widodo (2018), the main advantage of such models is that they provide an economy-wide examination of the trade policy and more theoretically sound results in comparison to econometric estimations. The PE models are vulnerable to criticism because they are said not to be able to capture the economy-wide effects of the trade policy changes (Jammes & Olareagga, 2005). The GE models can take into account the second-round effects such as the exchange rate and the inter-industry effects, all the markets are modelled simultaneously and interact. However, the GE models are significantly dependent on the extensive underlying assumptions, and their results are very sensitive to the changes in these assumptions. In addition, the GE models work with large inter-industry aggregates, thus are not able to capture the intra-industry details. Contrary to that, the partial equilibrium models have the advantage of working at a very fine level of detail and thus avoiding this aggregation bias.

The Single Market Partial Equilibrium Simulation Tool (SMART) developed by the World Bank and UNCTAD was selected for further analysis of this paper due to its ability to trace the complex effects of multilateral trade conflicts on a very detailed level. The authors accept the shortcoming of the PE model – its sensitivity to elasticity values, which will be eliminated by checking the model results with different elasticity values (robustness analysis).

Even though the consumers in the home country can choose to buy products from all over the world, and all the countries export at the same price worldwide, the prices that the domestic consumers pay can vary due to the differences in tariffs. The model relies on Armington’s (Armington, 1969) assumption of an imperfect substitution between the different import sources. Therefore, the consumers, when making consumption decisions, will not necessarily choose import goods from the cheapest markets only and will follow Armington’s two-step optimization process. Another important assumption of the model is a perfect competition, which means that the increases or cuts of tariff rates will be fully reflected in the prices paid by the consumers.

The SMART model requires three main variables as an input: trade tariff rates, trade values, and elasticities.


Trade tariff rates. During the US-China trade war, import tariffs were imposed in several waves across 2018 and 2019. The lists of currently effective trade tariffs are lengthy and difficult to interpret. Li (2019) created a harmonized database - CARD Trade War Tariffs Database – by including all the tariff increases during the US-China trade war. This dataset provides raw tariff increase data collected from the official sources aggregated to the six-digit Harmonized System (HS) codes. In addition to the US-China trade tariffs, the model requires current duty rates for all the United States trading partners on a six-digit HS product codes level. The information about the import tariff rates that were applicable in 2019 was extracted from the United Nations’ UNCTAD’s TRAINS database.


Trade values. All the trade values between the US and its trading partners were extracted from the UN Comtrade database. For the simulations around COVID-19 scenario, those values were reduced according to the findings in the Situation analysis and inserted into the SMART model under the “SMART with User’s Data” function.


Elasticities. The SMART model incorporates three kinds of elasticities: import demand, export supply, and import substitution. The import demand elasticity shows how demand responds to a shift in import price. It varies between the different HS 6-digit product codes in the SMART model. The export supply elasticity is considered infinite (i.e. 99). This means that the export supply curves are flat, and the world prices for each product are given exogenously – the price taker assumption. The import substitution elasticity is set to 1.5 by default in SMART following Armington’s (Armington, 1969) assumption, and it indicates that similar goods from different countries are not perfect substitutes.

After estimating the trade tariff effects on the selected macroeconomic variables with default elasticities, the sensitivity analysis was carried out to check the robustness of the results. The substitution elasticity was halved and then doubled according to Table 2.




TABLE 2




Elasticities used in the sensitivity analysis









	
Elasticity

	
Lower   bound

	
Base   case 

	
Upper   bound

	
Best   case




	Substitution   elasticity
	0.75
	1.5
	2.25
	3



	Export   supply elasticity
	99
	99
	99
	99














compiled by authors, according to Tu et al. (2020).








The empirical research focused on assessing the trade war effects on four US macroeconomic indicators: trade diversion from China, trade balance, welfare, and trade intensity. Furthermore, model output values for the selected variables were compared with the US real GDP, which according to IMF projections, should decline by 8% in 2020 when compared to 2019 (US real GDP should be around 19,990.8 billion USD in 2020) (IMF, 2020).


Trade creation effect results from the increase in the domestic demand for imports from the trading partner after the imported good becomes less pricy than the domestically produced substitute depending on the tariff rates decrease. The trade creation effect is negative when the price of import or tariff increases.


Trade diversion effect refers to the substitution of goods coming from one foreign supplier to another due to the changes in import prices and the difference between the tariff rates offered to different foreign suppliers. The model captures the amounts of trades and the countries where these trades will have to be diverted. A greater substitution elasticity set in the model results in higher trade diversion effects. In the US-China trade war case, the trade diversion from China showed the amount of imports that the United States will have to source from other countries due to the increased tariffs. Consequently, the trade diversion from China is neutral towards the total trade balance of the US (it has effects only on trade balance with China).


The price effect. The model simulation will assume the infinite export supply elasticity. Consequently, there will be no price effects.


The trade balance effect refers to a change in import and export values that result from the trade tariff imposition. The effect on the US trade balance with China is the difference between changes in the US imports and exports from and to China. The change in the US trade balance with the world is comparably smaller because of the trade diversion from the China effect.


The welfare effect refers to a change in deadweight loss. It sums up the changes in the producer and consumer surplus and the changes in tariff revenues. The consumer surplus losses and the producer surplus increase derive from the higher domestic prices after the imposition of the tariffs due to the reduction of demand. In addition, the new domestic price does not incline to the full extent of the tariff change.


The trade intensity effect refers to a change in the trade volumes with a given trading partner. Tariffs are expected to reduce the trade intensity between the countries. According to Frankel and Rose (1998), the US trade intensity with China can be calculated by normalising the bilateral trade flows by the total trade (1)
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(1)
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(2)










The empirical research focused on two main scenarios: the trade war scenario and the COVID-19 scenario.


The trade war scenario analysed the effects that the trade tariffs imposed between the United States and China had on the selected variables (including Phase 1 deal). The trade values from the UN-Comtrade database and the default sensitivity values were used.


The COVID-19 scenario included the tariffs from the Trade war scenario but the data was also impacted by the potential implications of the COVID-19 global pandemic. It was achieved by taking the 2019 trade values from the UN-Comtrade database at the disaggregated HS codes level and reducing them by 5% (optimistic case), 10% (mild case), and 15% (downside case).

The SMART model reports are lengthy and present trade tariff effects per each HS6 product code and trading partner separately. Seeking to simplify the interpretation of the results, the model output was consolidated into 15 broader categories according to the HS2 product codes (Appendix A).





5. Results of the empirical research




5.1. The results of the Trade war scenario simulation and the sensitivity analysis


The utilization of the SMART model to simulate the impact of the trade war on the United States economy (Table 3) revealed that the trade war entailed significant declines in US exports and imports from China. The tariff increase simulation showed that approximately 43,777 million USD of US imports would have to be obtained from other trading partners than China. The US imports from China were projected to decrease by 108,458 million USD, and US exports to China were supposed to decrease by 23,661 million USD, which would make a positive effect on the total US trade balance with China of 84,797 million USD. The significant difference between the changes in imports and exports could be explained by the fact that China had imposed relatively lower tariffs and far shorter lists of products. The US trade balance with the world was calculated to improve by 41,020 million USD. As for the US welfare, it was calculated to decrease by 2,193 million USD in 2020 solely due to the trade war. Amiti et al. (2019) suggested deducting welfare losses from the trade balance improvement to reveal if the domestic economy benefited from the import tariff imposition. According to the results shown in Table 3, the United States economy will benefit from the trade war.




TABLE 3




The model output for the Trade war scenario (in millions of USD and % of GDP)









	
Trade   diversion from China

	
US   imports from China

	
US   exports to China 

	
Trade   balance with China 

	
Trade   balance with world

	
Welfare




	
43,777
(0.22%)

	
-108,458
(0.54%)

	
-23,661
(0.12%)

	
84,797
(0.42%)

	
41,020
(0.21%)

	
-2,193   
(0.011%)















compiled by authors, based on SMART model simulations and IMF GDP projections for 2020.








Also, based on the model results, the authors calculated that the US trade intensity with China would decrease by 1.13% and 0.29% when normalising the bilateral trade flows by the total trade and nominal GDPs, respectively.

Appendix B shows that the US targeted China’s machinery and electrical products, while China targeted America’s agricultural and automobile sector products with its imposed tariffs. The latter consequences were already visible in the market given the many complaints from the US farmers and car producers, who claimed that the trade war had cost them China’s market. On the other hand, it is evident from Appendix B that the US will significantly improve trade balance with China not only for machinery and electrical products but also for miscellaneous products. This includes medical instruments, arms, and ammunition, furniture, etc. Unfortunately, the US welfare will be hurt the most by the product categories that received the heaviest import tariff burden.

Our results are close to the results obtained by Tu et al. (2020) who also employed the SMART model on the three lists of the US-China tariffs (List 4 and Phase 1 deal excluded) and found that the US imports from China and the US exports to China were expected to be reduced by 91,459 and 36,706 million USD, respectively, and the trade diversion would be 36,783 million USD. In addition, they estimated that the US welfare was likely to shrink by 1,437 million USD. Taking into account that the authors of this paper included lengthier import tariff lists, the projected declines in the US imports and welfare were found to be more sizable, accordingly.

The sensitivity analysis of the Trade war scenario presented in Table 4 shows that the lower substitution elasticity resulted in smaller trade war effects on trade diversion and trade balance, and a higher decrease in welfare. The higher substitution elasticity had the opposite effect.




TABLE 4




The sensitivity analysis of the Trade war scenario (in millions of USD and % of GDP)









	
Substitution   elasticity

	
Trade   diversion from China

	
US   imports from China

	
US   exports to China 

	
Trade   balance with China 

	
Trade   balance with world

	
Welfare




	
0.75

	
21,575
(0.11%)

	
-86,256
(0.43%)

	
-22,479
(0.11%)

	
63,777
(0.32%)

	
42,202
(0.21%)

	
-2,399
(0.012%)




	
1.5
(base scenario)

	
43,777
(0.22%)

	
-108,458
(0.54%)

	
-23,661
(0.12%)

	
84,797
(0.42%)

	
41,020
(0.21%)

	
-2,193   
(0.011%)




	
2.25

	
66,749
(0.33%)

	
-130,880
(0.65%)

	
-24,843
(0.12%)

	
106,037
(0.53%)

	
39,288
(0.20%)

	
-1,831
(0.009%)




	
3

	
90,342
(0.45%)

	
-154,473
(0.77%)

	
-26,027
(0.13%)

	
128,446
(0.64%)

	
38,104
(0.19%)

	
-1,625
(0.008%)















compiled by authors, based on SMART model simulations and IMF GDP projections for 2020.








The direction of changes in the model values was expected. For example, under the higher substitution elasticity, the loss in welfare was lower because the consumers could more easily switch to other goods. The disaggregated model results also suggested that changing substitution elasticity did not affect the weights of each product category in the total change of the macroeconomic indicators. The comparison of the results of the sensitivity analysis with the base case showed that the results of the cases under the lower bound and the upper bound (substitution elasticity 0.75 and 2.25, respectively) varied from the base scenario by approximately the same amount (Table 5).




TABLE 5




Changes from the base case in the sensitivity test of the Trade war scenario (by percentage)









	
Substitution   elasticity

	
Trade   diversion from China

	
US   imports from China

	
US   exports to China 

	
Trade   balance with China 

	
Trade   balance with world

	
Welfare




	
0.75

	-50.72%
	20.47%
	4.996%
	-24.79%
	2.88%
	-9.40%



	
2.25

	52.48%
	-20.67%
	-4.999%
	25.05%
	-4.22%
	16.51%



	
3

	106.37%
	-42.43%
	-10.001%
	51.47%
	-7.11%
	25.90%














calculated by authors.








The trade diversion from China was found to be the most sensitive to the selected substitution elasticity value. On the other hand, the changes in the trade balance with the world and welfare adjusted by only 2.88% to 16.51% by halving and doubling the substitution elasticity value. This suggests the robustness of the model results.

In line with the economic theory, the US-China trade war leads to significant decreases in the US bilateral trade flows and trade intensity with China. Both the US trade balances with China and the whole world were calculated to improve significantly. Moreover, the gains in terms of trade were found to outweigh the losses in the country’s welfare. This might be explained by the relatively weak China’s retaliatory response in avoiding to deepen the trade conflict. China is still a middle-income economy that greatly relies on the US products, technologies, and the workplaces they create. China’s unemployment is relatively high, and Beijing is hesitant to take any actions that would cost jobs.





5.2. The results of the COVID-19 scenario simulation and the sensitivity analysis


The utilization of the SMART model to simulate the impact of the trade war on the United States economy under the three different cases of the COVID-19 scenario (Table 6) showed that the potential economic consequences of the COVID-19 pandemic reduced the relative effects of the US-China trade war. Moreover, the harsher the COVID-19 pandemic hits the global trade, the smaller impact the trade war is relatively likely to have on the US trade diversion from China, trade balance, and welfare. In all the three cases, the US economy was found to be benefiting from the trade war as gains in terms of trade outweigh welfare losses.




TABLE 6




The model output for the COVID19 scenario in millions of USD and % of GDP









	
Substitution   elasticity

	
Trade   diversion from China

	
US   imports from China

	
US   exports to China

	
Trade   balance with China

	
Trade   balance with world

	
Welfare




	
Optimistic   case (-5%)




	0.75
	
20,589
(0.10%)

	
-82,036
(0.41%)

	
-21,355
(0.11%)

	
60,681
(0.30%)

	
40,092
(0.20%)

	
-2,212
(0.011%)




	
1.5
(base scenario)

	
41,777
(0.21%)

	
-103,224
(0.52%)

	
-22,478
(0.11%)

	
80,746
(0.40%)

	
38,969
(0.19%)

	
-2,017
(0.010%)




	
2.25

	
63,532
(0.32%)

	
-124,978
(0.63%)

	
-23,601
(0.12%)

	
101,377
(0.51%)

	
37,846
(0.19%)

	
-1,804
(0.009%)




	
3

	
85,800
(0.43%)

	
-147,246
(0.74%)

	
-24,726
(0.12%)

	
122,521
(0.61%)

	
36,722
(0.18%)

	
-1,610
(0.008%)




	
Mild   case (-10%)




	
0.75

	
19,505
(0.10%)

	
-77,718
(0.39%)

	
-20,104
(0.10%)

	
57,614
(0.29%)

	
38,109
(0.19%)

	
-2,096
(0.010%)




	
1.5
(base scenario)

	
39,578
(0.20%)

	
-97,791
(0.49%)

	
-21,041
(0.11%)

	
76,749
(0.38%)

	
37,172
(0.19%)

	
-1,911
(0.010%)




	
2.25

	
60,188
(0.30%)

	
-118,401
(0.59%)

	
-21,979
(0.11%)

	
96,422
(0.48%)

	
36,233,760
(0.18%)

	
-1,709
(0.009%)




	
3

	
81,284
(0.41%)

	
-139,497
(0.70%)

	
-22,918
(0.11%)

	
116,579
(0.58%)

	
35,295,322
(0.18%)

	
-1,525
(0.008%)




	
Downside   case (-15%)




	
0.75

	
18,303
(0.09%)

	
-72,814
(0.36%)

	
-19,107
(0.10%)

	
53,707
(0.27%)

	
35,405
(0.18%)

	
-1,948
(0.010%)




	
1.5
(base scenario)

	
37,139
(0.19%)

	
-91,650
(0.46%)

	
-20,111
(0.10%)

	
71,538
(0.36%)

	
34,400
(0.17%)

	
-1,773
(0.009%)




	
2.25

	
56,477
(0.28%)

	
-110,988
(0.56%)

	
-21,117
(0.11%)

	
89,872
(0.45%)

	
33,395
(0.17%)

	
-1,583
(0.008%)




	
3

	
76,427
(0.38%)

	
-130,938
(0.65%)

	
-22,123
(0.11%)

	
108,816
(0.54%)

	
32,389
(0.16%)

	
-1,408
(0.007%)















compiled by authors, based on SMART model simulations and IMF GDP projections for 2020.








Appendix C provides the COVID-19 scenario trade effects disaggregated into fifteen product categories. The proportions by which each product line contributes to the absolute trade effect value in the COVID-19 scenario did not differ much from those of the Trade war scenario. This can be explained by the fact that the trade values were the only thing that was different from the Trade war scenario. The results of the sensitivity analysis (Table 6) showed that a lower substitution elasticity made a smaller impact on trade diversion, imports, exports, trade balance, and welfare values. The opposite also appeared to be true. These findings corresponded to those of the Trade war scenario and once again proved the accurateness of the model: when elasticity and trade values were exposed to change.

Furthermore, to identify the main trends, the results of the sensitivity analysis were compared with the base case, and the percentage changes were calculated (Table 7).

In line with the analysis of the sensitivity results of the Trade war scenario, the changing substitution elasticity did not significantly affect the US exports and the trade balance with the world’s figures. Consequently, it can be concluded that the US exports and trade balance with the world estimations tend to be robust. In relative terms, the estimations of other trade effects were found to be not significant in absolute terms.

All things considered, the potential economic effects of the COVID-19 global pandemic reduced the US-China trade war effects. Despite that, the changes to the US trade diversion from China, trade balance with the world, and welfare still comprised 0.009% to 0.21% of the forecasted 2020 real GDP. Moreover, even taking into account the potential effects of the global COVID-19 pandemic, the US will still able to benefit from the trade war, as under all the three cases, the gains from the improved trade balance were more significant than welfare losses. Nevertheless, the COVID-19 scenario was constructed based on the economists’ projections that were made at the beginning of the summer 2020. These predictions might have radically changed with another COVID-19 pandemic wave hitting in the autumn. Thus, the actual picture is prone to change and may overtake the one predicted in the downside case.




TABLE 7




Changes from the base case in the sensitivity test of the COVID-19 scenario (by percentage)









	
Substitution   elasticity

	
Trade   diversion from China

	
US   imports from China

	
US   exports to China

	
Trade   balance with China

	
Trade   balance with world

	
Welfare




	
Optimistic   case (-5%)




	
0.75

	50.72%
	20.53%
	4.996%
	-24.85%
	2.881%
	-9.70%



	
2.25

	-52.07%
	-21.08%
	-4.999%
	25.55%
	-2.883%
	10.55%



	
3

	-105.38%
	-42.65%
	-10.001%
	51.74%
	-5.769%
	20.19%



	
Mild   case (-10%)




	
0.75

	50.72%
	20.53%
	4.454%
	-24.93%
	2.521%
	-9.70%



	
2.25

	-52.07%
	-21.08%
	-4.457%
	25.63%
	-2.523%
	10.55%



	
3

	-105.38%
	-42.65%
	-8.917%
	51.90%
	-5.048%
	20.19%



	
Downside   case (-15%)




	
0.75

	50.72%
	20.55%
	4.995%
	-24.93%
	2.920%
	-9.83%



	
2.25

	-52.07%
	-21.10%
	-4.999%
	25.63%
	-2.922%
	10.71%



	
3

	-105.79%
	-42.87%
	-10.001%
	52.11%
	-5.847%
	20.58%














calculated by authors.














6. Conclusions 


The partial equilibrium SMART model simulations suggest that the United States’ total trade balance will improve by 41,020 million USD (0.21% of real GDP) in 2020, while 43,777 million USD (0.22% of real GDP) of US imports will have to be sourced from other countries. In addition, the welfare will decrease by 2,193 million USD (0.011% of real GDP). The US trade intensity with China will decline by 1.13% and 0.29% when normalising bilateral trade flows by the total trade and nominal GDPs, respectively. The potential COVID-19 economic consequences were found to reduce the trade war’s relative effects. The model estimations passed the robustness tests.

As for the wider implications, the US seems to benefit from the trade war. This is mainly associated with the greater US market power and a relatively weak China’s retaliatory response – a fear to escalate the trade conflict that would further hurt its domestic companies and employment figures. However, the trade war effects between the US industries are uneven. The US agricultural and automotive industries are hurt more than others. If the trade conflict continues to escalate, not only the consumers will suffer from the increasing prices, but also the fractured input-output linkages and the economic uncertainty will hurt some industries even further. This research is especially important for policymakers considering the potential effects of the trade tariffs imposition. The success of such protectionist policies is proven to considerably depend on the trading partner’s retaliatory actions. In addition, a careful examination of the trade policy’s possible effects on the country’s welfare, supply chains, and trade flows should be performed before taking any actions. After all, trade wars are neither good nor easy to win.
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Appendix A






Harmonized System (HS2) product categories









	
HS2

	
Product categories

	
HS2

	
Product categories




	01-05
	Animal & Animal Products
	50-63
	Textiles



	06-15
	Vegetable Products
	64-67
	Footwear / Headgear



	16-24
	Prepared Foodstuffs
	68-71
	Stone / Glass



	25-27
	Mineral Products
	72-83
	Metals



	28-38
	Chemicals & Allied Industries
	84-85
	Machinery / Electrical



	39-40
	Plastics / Rubbers
	86-89
	Transport Equipment



	41-43
	Raw Hides, Skins, Leather, & Furs
	90-97
	Miscellaneous (medical instruments, arms and ammunition, furniture, toys, works of art, etc.)



	44-49
	Wood & Wood Products














compiled by authors, according to Harmonized Systems 2017 description presented in the UN Trade Statistics website.











Appendix B






The model output for the Trade war scenario (in thousands of USD)









	
Product 

categories


	
Trade diversion from China

	
US imports from China

	
US exports to China

	
Trade balance with China

	
Welfare




	Animal & Animal Products
	268,900
	
0.61%

	-766,032
	
0.71%

	-159,629
	
0.67%

	606,402
	
0.72%

	-29,559
	
1.35%




	Chemicals & Allied Industries
	1,721,716
	
3.93%

	-4,158,034
	
3.83%

	1,038,063
	
-4.39%

	5,196,096
	
6.13%

	-94,298
	
4.30%




	Foodstuffs
	389,213
	
0.89%

	-800,328
	
0.74%

	-2,089,189
	
8.83%

	-1,288,861
	
-1.52%

	-15,380
	
0.70%




	Footwear / Headgear
	688,315
	
1.57%

	-1,952,965
	
1.80%

	-61,402
	
0.26%

	1,891,563
	
2.23%

	-74,077
	
3.38%




	Machinery / Electrical
	19,902,644
	
45.46%

	-45,894,726
	
42.32%

	-2,944,410
	
12.44%

	42,950,316
	
50.65%

	-575,179
	
26.23%




	Metals
	3,236,708
	
7.39%

	-9,067,614
	
8.36%

	-1,174,336
	
4.96%

	7,893,278
	
9.31%

	-167,167
	
7.62%




	Mineral Products
	124,673
	
0.28%

	-315,833
	
0.29%

	-540,092
	
2.28%

	-224,258
	
-0.26%

	-5,707
	
0.26%




	Miscellaneous
	5,935,357
	
13.56%

	-14,129,402
	
13.03%

	-1,246,242
	
5.27%

	12,883,161
	
15.19%

	-343,744
	
15.68%




	Plastics / Rubbers
	2,304,735
	
5.26%

	-7,030,268
	
6.48%

	759,085
	
-3.21%

	7,789,353
	
9.19%

	-241,264
	11.00%



	Raw Hides, Skins, Leather, & Furs
	860,391
	
1.97%

	-2,218,253
	
2.05%

	-73,713
	
0.31%

	2,144,539
	
2.53%

	-116,838
	
5.33%




	Stone / Glass
	977,512
	
2.23%

	-3,093,063
	
2.85%

	-257,087
	
1.09%

	2,835,976
	
3.34%

	-76,728
	
3.50%




	Textiles
	2,393,209
	
5.47%

	-6,895,839
	
6.36%

	-104,279
	
0.44%

	6,791,559
	
8.01%

	-258,485
	
11.79%




	Transportation
	3,983,717
	
9.10%

	-8,008,579
	
7.38%

	-6,384,090
	
26.98%

	1,624,489
	
1.92%

	-120,804
	
5.51%




	Vegetable Products
	176,710
	
0.40%

	-470,868
	
0.43%

	-9,466,951
	
40.01%

	-8,996,083
	
-10.61%

	-6,831
	
0.31%




	Wood & Wood Products
	812,905
	
1.86%

	-3,655,894
	
3.37%

	-956,282
	
4.04%

	2,699,612
	
3.18%

	-66,582
	
3.04%




	TOTAL
	43,776,706
	100%
	-108,457,697
	100%
	-23,660,554
	100%
	84,797,143
	100%
	-2,192,644
	100%














compiled by authors, based on SMART model simulations.











Appendix C






The model output for the COVID-19 scenario (in thousands of USD) Optimistic case (-5%)









	
Product 

categories


	
Trade diversion from China

	
US imports from China

	
US exports to China

	
Trade balance with China

	
Welfare




	Animal & Animal Products
	255,455
	
0.61%

	-727,730
	
0.71%

	-151,648
	
0.67%

	576,082
	
0.71%

	-28,081
	
1.39%




	Chemicals & Allied Industries
	6,627,026
	
15.86%

	-17,276,810
	
16.74%

	986,159
	
-4.39%

	18,262,970
	
22.62%

	-213,417
	
10.58%




	Foodstuffs
	59,724
	
0.14%

	-190,950
	
0.18%

	-1,984,729
	
8.83%

	-1,793,779
	
-2.22%

	-782
	
0.04%




	Footwear / Headgear
	33,999
	
0.08%

	-87,227
	
0.08%

	-58,332
	
0.26%

	28,895
	
0.04%

	-821
	
0.04%




	Machinery / Electrical
	2,062,063
	
4.94%

	-7,451,890
	
7.22%

	-2,797,183
	
12.44%

	4,654,707
	
5.76%

	-209,377
	
10.38%




	Metals
	3,339,301
	
7.99%

	-9,299,409
	
9.01%

	-1,115,619
	
4.96%

	8,183,790
	
10.14%

	-270,318
	
13.40%




	Mineral Products
	1,055,148
	
2.53%

	-3,049,247
	
2.95%

	-513,087
	
2.28%

	2,536,159
	
3.14%

	-38,584
	
1.91%




	Miscellaneous
	2,682,154
	
6.42%

	-6,926,918
	
6.71%

	-1,183,929
	
5.27%

	5,742,989
	
7.11%

	-228,898
	
11.35%




	Plastics / Rubbers
	6,547,624
	
15.67%

	-14,289,314
	
13.84%

	721,130
	
-3.21%

	15,010,444
	
18.59%

	-182,373
	
9.04%




	Raw Hides, Skins, Leather, & Furs
	2,400,294
	
5.75%

	-5,749,041
	
5.57%

	-70,026
	
0.31%

	5,679,015
	
7.03%

	-119,948
	
5.95%




	Stone / Glass
	324,473
	
0.78%

	-925,240
	
0.90%

	-244,233
	
1.09%

	681,008
	
0.84%

	-23,890
	
1.18%




	Textiles
	6,695,865
	
16.03%

	-15,843,759
	
15.35%

	-99,066
	
0.44%

	15,744,693
	
19.50%

	-366,575
	18.18%



	Transportation
	310,009
	
0.74%

	-844,137
	
0.82%

	-6,064,868
	
26.98%

	-5,220,731
	
-6.47%

	-36,887
	
1.83%




	Vegetable Products
	653,896
	
1.57%

	-2,143,995
	
2.08%

	-8,993,603
	
40.01%

	-6,849,608
	
-8.48%

	-49,467
	
2.45%




	Wood & Wood Products
	8,729,604
	
20.90%

	-18,417,908
	
17.84%

	-908,468
	
4.04%

	17,509,439
	
21.68%

	-247,329
	
12.26%




	TOTAL
	41,776,634
	100%
	-103,223,575
	100%
	-22,477,503
	100%
	80,746,072
	100%
	-2,016,747
	100%














compiled by authors, based on SMART model simulations











Mild case (-10%)









	
Product 

categories


	
Trade diversion from China

	
US imports from China

	
US exports to China

	
Trade balance with China

	
Welfare




	Animal & Animal Products
	242,010
	
0.61%

	-689,428
	
0.71%

	-106,924
	
0.51%

	582,504
	
0.76%

	-26,603
	
1.39%




	Chemicals & Allied Industries
	1,571,764
	
3.97%

	-3,764,450
	
3.85%

	-1,287,544
	
6.12%

	2,476,906
	
3.23%

	-76,844
	
4.02%




	Foodstuffs
	355,438
	
0.90%

	-725,441
	
0.74%

	-2,063,234
	
9.81%

	-1,337,793
	
-1.74%

	-10,394
	
0.54%




	Footwear / Headgear
	654,085
	
1.65%

	-1,792,271
	
1.83%

	-66,164
	
0.31%

	1,726,107
	
2.25%

	-62,462
	
3.27%




	Machinery / Electrical
	17,912,380
	
45.26%

	-41,305,253
	
42.24%

	-497,879
	
2.37%

	40,807,374
	
53.17%

	-517,661
	
27.09%




	Metals
	2,913,037
	
7.36%

	-8,160,852
	
8.35%

	-597,629
	
2.84%

	7,563,224
	
9.85%

	-150,451
	
7.87%




	Mineral Products
	112,223
	
0.28%

	-284,266
	
0.29%

	-530,245
	
2.52%

	-245,978
	
-0.32%

	-5,131
	
0.27%




	Miscellaneous
	5,341,821
	
13.50%

	-12,716,462
	
13.00%

	234,100
	
-1.11%

	12,950,562
	
16.87%

	-309,369
	
16.19%




	Plastics / Rubbers
	2,097,744
	
5.30%

	-6,350,723
	
6.49%

	-694,537
	
3.30%

	5,656,186
	
7.37%

	-207,381
	
10.85%




	Raw Hides, Skins, Leather, & Furs
	786,014
	
1.99%

	-2,008,089
	
2.05%

	-247,999
	
1.18%

	1,760,090
	
2.29%

	-97,652
	
5.11%




	Stone / Glass
	883,997
	
2.23%

	-2,787,993
	
2.85%

	-210,388
	
1.00%

	2,577,605
	
3.36%

	-65,361
	
3.42%




	Textiles
	2,228,630
	
5.63%

	-6,280,996
	
6.42%

	-489,738
	
2.33%

	5,791,258
	
7.55%

	-208,197
	
10.90%




	Transportation
	3,585,345
	
9.06%

	-7,207,722
	
7.37%

	-4,931,226
	
23.44%

	2,276,496
	
2.97%

	-108,724
	
5.69%




	Vegetable Products
	159,712
	
0.40%

	-424,455
	
0.43%

	-8,585,310
	
40.80%

	-8,160,855
	
-10.63%

	-5,582
	
0.29%




	Wood & Wood Products
	733,663
	
1.85%

	-3,292,353
	
3.37%

	-966,618
	
4.59%

	2,325,735
	
3.03%

	-58,789
	3.08%



	TOTAL
	39,577,863
	100%
	-97,790,755
	100%
	-21,041,334
	100%
	76,749,422
	100%
	-1,910,603
	100%














compiled by authors, based on SMART model simulations.











Downside case (-15%)









	
Product 

categories


	
Trade diversion from China

	
US imports from China

	
US exports to China

	
Trade balance with China

	
Welfare




	Animal & Animal Products
	142,419
	
0.38%

	-397,465
	
0.43%

	-135,685
	
0.67%

	261,780
	
0.37%

	-6,741
	
0.38%




	Chemicals & Allied Industries
	3,800,466
	
10.23%

	-10,448,684
	
11.40%

	882,353
	
-4.39%

	11,331,036
	
15.84%

	-346,312
	
19.53%




	Foodstuffs
	218,747
	
0.59%

	-564,761
	
0.62%

	-1,775,812
	
8.83%

	-1,211,051
	
-1.69%

	-9,180
	
0.52%




	Footwear / Headgear
	37,015
	
0.10%

	-107,020
	
0.12%

	-52,192
	
0.26%

	54,827
	
0.08%

	-2,867
	
0.16%




	Machinery / Electrical
	16,831,752
	
45.32%

	-38,613,698
	
42.13%

	-2,502,741
	
12.44%

	36,110,957
	
50.48%

	-460,317
	
25.96%




	Metals
	2,758,286
	
7.43%

	-7,676,799
	
8.38%

	-998,186
	
4.96%

	6,678,613
	
9.34%

	-134,461
	
7.58%




	Mineral Products
	125,540
	
0.34%

	-361,105
	
0.39%

	-459,078
	
2.28%

	-97,973
	
-0.14%

	-11,580
	
0.65%




	Miscellaneous
	5,020,939
	
13.52%

	-11,899,560
	
12.98%

	-1,059,306
	
5.27%

	10,840,255
	
15.15%

	-285,612
	
16.11%




	Plastics / Rubbers
	512,103
	
1.38%

	-2,535,918
	
2.77%

	645,223
	
-3.21%

	3,181,140
	
4.45%

	-49,033
	
2.77%




	Raw Hides, Skins, Leather, & Furs
	190,669
	
0.51%

	-598,836
	
0.65%

	-62,655
	
0.31%

	536,181
	
0.75%

	-7,077
	
0.40%




	Stone / Glass
	544,980
	
1.47%

	-1,770,590
	
1.93%

	-218,524
	
1.09%

	1,552,067
	
2.17%

	-35,923
	
2.03%




	Textiles
	3,078,006
	
8.29%

	-8,683,236
	
9.47%

	-88,638
	
0.44%

	8,594,598
	
12.01%

	-302,396
	
17.05%




	Transportation
	3,416,306
	
9.20%

	-6,836,119
	
7.46%

	-5,426,402
	
26.98%

	1,409,717
	
1.97%

	-92,327
	
5.21%




	Vegetable Products
	363,095
	
0.98%

	-726,528
	
0.79%

	-8,046,909
	
40.01%

	-7,320,381
	
-10.23%

	-11,939
	
0.67%




	Wood & Wood Products
	98,187
	
0.26%

	-429,401
	
0.47%

	-812,841
	
4.04%

	-383,440
	
-0.54%

	-17,537
	
0.99%




	TOTAL
	37,138,511
	100%
	-91,649,721
	100%
	-20,111,393
	100%
	71,538,327
	100%
	-1,773,301
	100%














compiled by authors, based on SMART model simulations.













Notes

1 List 4A consists of 3,230 Harmonized Tariff Schedule of the US (HTSUS) subheadings, mainly iron and steel products, consumer electronics, motor vehicle products, telecommunications equipment, beverages, chemicals, clothing, and footwear.

2 List 4B consists of 540 HTSUS subheadings, mainly clothing, toys, chemicals, cell phones, laptop computers, small appliances, watches, and sports equipment.
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