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Trade Policy

1.  Modeling steel and aluminum tariffs: we show 
mainstream economic result using REMI model that 
tariffs negatives outweigh the positives

2. a “what if?” – using tariff revenues to subsidize 
domestic automotive industry

3. Negotiations and Game Theory:  trade as a win-
win, but who gets the bigger share of the “surplus”?

What if tariffs result in a trade ‘war’?
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Trump and Trade Policy

 The Trump administration 
revived debate over trade 
with planned tariffs on 
aluminum and steel imports

 President Trump’s comments 
regarding Chinese imports 
inspired fear of a trade war

President Trump and First Lady Melania Trump welcome 
Chinese President Xi Jinping and his wife, Peng Liyuan; 
Photo: White House

The White House recently announced $50 billion in tariffs on Chinese 
imports. China responded by proposing tariffs on U.S. goods, adding 
up to $50 billion. President Trump countered that he was weighing 
another $100 billion in tariffs on China.

Source: NBC News
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U.S.-China Relations

 The controversy rattled global markets, but hope remains the two nations 
will avoid conflict

 Trump criticizes U.S-China automobile trade

 Says China imposes 25% tariff on U.S. cars; U.S. places a 2.5% tariff on 
Chinese-manufactured cars 

 Refers to this as “stupid trade” 

Sources: Bloomberg CNBC, NBC, New 
York Times; News: Photo: 
Shutterstock

 Chinese President Xi Jinping called for 
“dialogue rather than confrontation” and 
promised to: 
 Lower restrictions on imported cars
 Provide greater access to financial 

markets
 Strengthen intellectual property rights
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President’s Tariff Proposal

 25% ad valorem on steel imports

 10% ad valorem on aluminum imports

 Trump on tariffs: “We’re going to be very flexible, at the same 

time, we have some friends and some enemies where we have 
been tremendously taken advantage of over the years.”

 Unclear if this proposal will be a universal tariff or a tariff levied only 
imports from specific countries

Source: New York Times, March 8th 2018 
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History of US Tariffs
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U.S. Trade Balance
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Saving-Investment Balance

National Income Identity: 

Y = C + I + G + (EX – IM)

Where: 
 Y: Gross Domestic Product
 C: National Consumption
 I: National Investment
 G: Government Spending
 EX: Export
 IM: Import
 EX－IM: Current Account

The identity can be rewritten as (Y – T – C) + (T – G) – I = EX – IM, with T defined as tax. 
(Y-T-C) is private sector savings, and (T-G) is public sector savings. 

Source: Wikipedia

S – I = EX – IM
If we define S as national savings (savings of private sector 
plus savings of government) and rewrite the identity as: 

Thus, negative saving-investment balance (savings – investments) is funded 
by the trade deficit (EX – IM). 
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U.S. Trade Balance

 All else equal, lower savings rate  lower net exports 

U.S
.

China

Source: OECD
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U.S. Steel Imports
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U.S. Aluminum Imports

Table 5. U.S. Aluminum Industry Information for Primary Sector and Semi-finished Products
Primary 

Sector

Semi-finished 

Products

Domestic Production (Thousands of Metric Tons) 5,456 8,491

Imports (Thousands of Metric Tons) 3,397 1,599

Exports (Thousands of Metric Tons) 362 1,255

U.S. Consumption (Thousands of Metric Tons) 8,491 8,835

Source: Aluminum Association, 2015 Aluminum Statistical Review

Source: NERA study, 2017.
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Steel & Aluminum Tariffs

 Increase in Foreign Import Costs in Primary Metal Manufacturing

 Accounts for 25% steel tariffs and 10% aluminum tariffs

 Assume tariff revenue returned to consumers via subsidy

 Decrease in Personal Taxes

 Tariff percentage of Primary Metal Manufacturing imports

 Other ways to inject tariff revenue into the economy include: 

 Direct government spending

 Transfer payments (benefits, entitlements, training, public assistance, etc.)

 Tax credits

 Model: 50 states + D.C., Period of Study: 2018-2027
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Model Framework
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Model Structure
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Steel & Aluminum Tariffs

 Primary metal manufacturing imports, national
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Steel & Aluminum Tariffs

 Primary metal manufacturing output, national
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Steel & Aluminum Tariffs

 Primary metal manufacturing output, by state
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Steel & Aluminum Tariffs

 Primary metal manufacturing employment, national
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Steel & Aluminum Tariffs

 Primary metal manufacturing employment, by state



what does REMI say? sm

Steel & Aluminum Tariffs

 Size of primary metal manufacturing sector, national
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Steel & Aluminum Tariffs

 Input costs, by sector 
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Steel & Aluminum Tariffs

 Input costs, by state 
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Steel & Aluminum Tariffs

 Production costs, by sector
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Steel & Aluminum Tariffs

 Production costs, by state
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Steel & Aluminum Tariffs

 Manufacturing output, national

Manufacturing
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Steel & Aluminum Tariffs

 Manufacturing output, by state
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Steel & Aluminum Tariffs

 Manufacturing employment, national
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Steel & Aluminum Tariffs

 Manufacturing employment, by state
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Steel & Aluminum Tariffs

 Economy-wide output, national
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Steel & Aluminum Tariffs

 Economy-wide output, by state
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Steel & Aluminum Tariffs

 Economy-wide GDP
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Steel & Aluminum Tariffs

 Economy-wide employment
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Steel & Aluminum Tariffs

 Economy-wide private non-farm employment, national
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Steel & Aluminum Tariffs

 Economy-wide employment, by state
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Steel & Aluminum Tariffs

 Compensation, national
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Steel & Aluminum Tariffs

 Disposable personal income, national
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Steel & Aluminum Tariffs

 Disposable personal income, by state
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Steel & Aluminum Tariffs

 National outcomes with and without subsidies from 
tariff revenue

Without Subsidy With Subsidy

Output
(Billions $)

Employment
(Thousands)

Disposable 
Income

(Billions $)

Output
(Billions $)

Employment
(Thousands)

Disposable 
Income

(Billions $)

Primary Metal 
Manufacturing

+7.9
(+2.85%)

+10.2
(+2.83%)

-41.5
(-0.26%)

+8.1
(+2.90%)

+10.4
(+2.87%)

-22.2
(-0.14%)

Manufacturing -20.9
(-0.32%)

-46.7
(-0.38%)

-17.6
(-0.27%)

-39.5
(-0.33%)

All Industries -90.5
(-0.28%)

-468.5
(-0.27%)

-59.2
(-0.18%)

-275.1
(-0.16%)

Outcomes reported as 10-year averages, 2018-2027.
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NERA Aluminum Tariff Study

 In 2017, NERA Economic Consulting published: 
“Impacts of Potential Aluminum Tariffs on the U.S. 
Economy”

 Provided in-depth research about U.S. aluminum sector 
production and international trade flows

 Analyzed impacts of hypothetical aluminum tariffs using 
the REMI model
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Aluminum Supply Chain

 Primary Sector Products
 Alumina refined from 

bauxite, smelting and 
casting alumina into 
aluminum

 Secondary Sector 
Products
 Extruded profiles 

generally for lighter, 
smaller components

 Rolled products include 
things like plates, 
sheets and foils

 Castings generally used 
in bulkier, heavier end 
products

Source: NERA study, 2017.
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Methodology

 Analyze 7% aluminum tariff

Source: NERA study, 2017.
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Results

Table 1. Estimated U.S. Economic Impacts of 7% Across-the-Board Tariffs on 

Imports of Primary and Semi-Finished Aluminum Products

National Output (Billions 2017$)

Average Annual -$5.0

Cumulative (3% DR) -$43.6

Personal Income (Billions 2017$)

Average Annual -$2.5

Cumulative (3% DR) -$22.0

Total Employment (Thousands)

Average Annual (Jobs) -$22.6

Cumulative (Job-Years) -$225.9
Note: Output and personal income values presented in 2017 dollars. Values are annual averages over the period from 2020-

2029. Cumulative dollar values are present values over the same period calculated as of January 202 at 3% (real) discount 

rate. Cumulative employment impacts are measured in job-years and are not discounted

Source: NERA calculations

Table 2. Estimated U.S. Economic Impacts on Aluminum and Other Manufacturing 

Industries

Average Annual Economic Impacts

Employment Output

(Jobs) (Millions)
Primary Sector and Semi-finished Aluminum 

Products 1,000 $850

Other Manufacturing -4,040 -$2,250

All Manufacturing -3,040 -$1,400

All Other Industries -19,600 -$3,600

Total -22,600 -$5,000

Note: Values may not sum to totals due to rounding.

Source: NERA calculations as explained in text.

Benefits
• Gains in domestic aluminum 

production and processing

• Increased federal revenues 
from the tariff

Costs
• Increased production costs 

(esp. in aluminum-heavy 
sectors) that increase prices 
and reduce business 
competitiveness, which 
dampens economic activity

Source: NERA study, 2017.
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“What if…?”

 Suppose we use the revenue from aluminum and 
steel tariffs to directly subsidize the domestic auto 
industry

 Then, U.S. automotive costs go down

 Improves competitiveness vis-à-vis imports

 Motor vehicles prices go down, stimulating 
consumption

 Further gains supply chain and worker spending 
(indirect and induced)
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Conclusions

 REMI model “out-of-the-box” supports mainstream economic 
theory:  tariffs help the protected industry, but the downstream 
industries using the industry’s input see cost increases, 
consumers see higher prices, and the losses across the economy 
outweigh the gains.

 Low savings rates (including government deficits) are the 
fundamental cause of trade deficits.

 High trade barrier economies in East Asia have prospered.

 A tariff is a tax; government needs to raise revenue somehow.  

 In a voluntary economic transaction, both parties benefit; yet 
these benefits could be 50/50, 90/10, according to the “art of 
the deal.”  


