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A Model of Offshoring



Introduction (part 1)

The provision of a service or the production of various parts
of a good 1n different countries that are then used or
assembled 1nto a final good in another location 1s called
foreign outsourcing or, more simply, offshoring.

Offshoring is trade 1n intermediate inputs.

Offshoring is similar to immigration in that U.S. firms are
able to employ foreign workers, even though those workers
do not have to leave their home countries.



SIDE BAR: “Foreign Outsourcing” Versus “Offshoring”

* The term “offshoring” 1s sometimes used to refer to a company
moving some of its operations overseas but retaining ownership of
those operations.

* Intel produces microchips in China and Costa Rica using
subsidiaries that 1t owns. Mattel arranges for the production of
Barbie dolls in several countries but does not own the firms in those
countries, therefore engaging in foreign outsourcing.

* In this chapter, we will not worry about the distinction between
“offshoring” and “foreign outsourcing” and will use the term
“offshoring” whenever the components of a good or service are
produced 1n several countries, regardless of who owns the plants
that provide the components or services.



Introduction (part 2)

* The first goal of this chapter is to examine in detail the
phenomenon of off-shoring and describe the ways in which it
differs from trade in final products.

— We discuss how offshoring affects the demand for high-skilled
and low-skilled labor and the wages paid to those workers.

— We examine whether changes in relative wages is the result of
offshoring or whether there are other explanations for it.

— We also describe the new phenomenon of job polarization, which
occurs when employment grows in occupations that pay the
highest wages and in those that pay the lowest wages, but
declines in occupations that pay md-level wages.



Introduction (part 3)

* The second goal is to discuss the gains from offshoring. We focus
attention on how offshoring affects the wages and the employment
of different types of workers.

* A third goal 1s to describe some of the newest trends 1n offshoring.

* Reducing the number of suppliers a company uses to lower the
costs of communication along a global supply chain.

* Choosing nearby countries to reduce the costs of face-to-face
communication

* Moving operations back closer to the United States because the
low costs of communication allow quick design changes, in what
1s called onshoring.



1) A Model of Offshoring (part 1)

Value Chain of Activities
FIGURE 7-1 (1 of 2) The Value Chain of a Product

(a) Activities Ranked by Order in Production

Start I I I I Finish

R&D Component Assembly Marketing
production and sales

(b) Activities Ranked by High-skilled/Low-skilled Labor
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Any product has many different activities involved in its manufacture. Panel
(a) lists some of these activities for a given product in the order in which they
occur.



1) A Model of Offshoring (part 2)

Value Chain of Activities
FIGURE 7-1 (2 of 2) The Value Chain of a Product

(a) Activities Ranked by Order in Production

Start I I I I Finish
R&D Component Assembly Marketing

production and sales
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(b) Activities Ranked by High-skilled/Low-skilled Labor
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The value chain in (b) lists these same activities in order of the amount of high-skilled/low-skilled labor used in

each. The assembly activity, on the left, uses the least skilled labor, and R&D, on the right, uses the most skilled
labor.

Because we assume that the relative wage of skilled labor is higher at Home and that trade and capital costs are
uniform across activities, there is a point on the value chain, shown by line 4, to the left of which all activities
are offshored to Foreign and to the right of which all activities are performed at Home.



1) A Model of Offshoring (part 3)

Value Chain of Activities

Assumption 1: Because low-skilled workers in Foreign earn very low wages,
the relative wage of low-skilled labor to high-skilled labor 1s lower in Foreign

than 1t 1s in Home.

Wl:k <WL and Wl_ﬂ; <WH

Also, the relative wage of low-skilled labor 1s lower in Foreign than at Home,
SO

Wi /Wy < W /Wy



1) A Model of Offshoring (part 4)

Value Chain of Activities

Assumption 2: The costs of capital and trade apply uniformly
across all the activities in the value chain.

* The firm may have to pay higher capital costs because of
higher expenses to build a factory or higher prices for utilities
such as electricity and fuel.

* The firm may have to pay higher trade costs. Trade costs are
the extra costs incurred for transportation and communication,
and from tariffs i1f Foreign imposes taxes on imported goods
(such as component parts) when they come into the country.



1) A Model of Offshoring (part 5)

Slicing the Value Chain

* The cost savings on wages are important in determining which
activities to transfer to other countries and which to keep at
Home.

* This is referred to as slicing the value chain.



1) A Model of Offshoring (part 6)

Relative Demand for Skilled Labor Across the Value Chain

FIGURE 7-2

(a) Home Country

High-skilled/ High-skilled/
low-skilled Home supply low-skilled
wage, W,/W/

wage, W,/W,

Home demand

High-skilled/low-skilled
labor, H/L

Relative Demand and Supply for High-Skilled/Low-
Skilled Labor

In panel (a), we show the relative demand and supply
for skilled labor at Home, H/L, depending on the
relative wage, W, /W,. The equilibrium relative wage
at Home 1s determined at 4.

(b) Foreign Country

Foreign supply
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Foreign demand

High-skilled/low-skilled
labor, H*/L*

In panel (b), we show the relative demand
and supply for skilled labor in Foreign,
H'/L", depending on the relative wage, W™,
/W*,. The Foreign equilibrium is at point 4™,



1) A Model of Offshoring (part 7)

Changes in Foreign Costs and in Offshoring
Effect on Home Relative Labor Demand and Relative Wage

FIGURE 7-3 A B g4
Done in Foreign —— Done at Home %E §
Low-skilled } } i i } } High-skilled ~ £ 2
Assembly Component Marketing R&D K
production and sales

Offshoring on the Value Chain As the costs of capital or trade fall in the Foreign country, a
Home firm will find it profitable to offshore more activities.

Offshoring shifts the dividing line between Home and Foreign production from A4 to B. The
activities between 4 and B, which formerly were done at Home, are now done in Foreign.

These activities are more skill-intensive than the activities formerly done in Foreign (to the
left of 4) but less skill-intensive than the activities now done at Home (right of B).



1) A Model of Offshoring (part 8)

Effect on Foreign Relative Labor Demand and Relative Wage
FIGURE 7-4 (1 of 2) Change 1n the Relative Demand for Skilled Labor

(a) Home Country (b) Foreign Country
As the least skill-intensive activities New offshored tasks increase
are offshored, Home relative the relative demand for
demand for skilled labor increases. skilled labor in Foreign
High-skilled/ \ High-skilled/ Forei :
low-skilled Home supply low-skilled oreign supply ¢
wage, W,/W, \ wage, Wy/W, S

Home demand Foreign demand

High-skilled/low-skilled High-skilled/low-skilled
labor, H/L labor, H/L

With greater offshoring from Home to Foreign, some of the activities requiring less skill
that were formerly done at Home are now done abroad.

It follows that the relative demand for skilled labor at Home increases, and the relative
wage rises from point A to point B.



1) A Model of Offshoring (part 9)

Effect on Foreign Relative Labor Demand and Relative Wage
FIGURE 7-4 (2 of 2) Change 1n the Relative Demand for Skilled Labor

(a) Home Country (b) Foreign Country
As the least skill-intensive activities New offshored tasks increase
are offshored, Home relative the relative demand for
demand for skilled labor increases. skilled labor in Foreign
High-skilled/ \ High-skilled/ . :
low-skilled Home supply low-skilled Foreign supply £
wage, W,/W, \ wage, Wy/W, S

Home demand Foreign demand

High-skilled/low-skilled High-skilled/low-skilled
labor, H/L labor, H/L

The relative demand for skilled labor in Foreign also increases because the activities shifted
to Foreign are more skill-intensive than those formerly done there.

It follows that the relative wage for skilled labor in Foreign also rises, from point 4™ to
point B,



1) A Model of Offshoring (part 10)

Effect on Foreign Relative Labor Demand and Relative

Wage

* Both countries experience an increase in the relative wage of
skilled labor due to increased outsourcing.

* As activities in the middle of the value chain are shifted from Home
to Foreign, they raise the relative demand for skilled labor in both
countries.

* These activities are the least skill-intensive of those formerly done
at Home but the most skill-intensive of those done in Foreign.

 So the relative demand for skilled labor rises in both countries
along with the relative wage.



2) Explaining Changes in Wages and Employment (part
1)

Changes in the Relative Wage of Nonproduction
Workers in the United States

* Our offshoring model predicts that the relative wage of skilled
workers will rise in both the country doing the offshoring and
the country receiving the new activities.

* Indeed, since the early 1980s, the wages of skilled workers
have risen relative to those of unskilled workers in the United
States as well as other countries.

* We can use data from the manufacturing sector on
“production” (unskilled) and “nonproduction” (skilled)
workers.



2) Explaining Changes in Wages and Employment (part
2)

Changes in the Relative Wage of Nonproduction Workers in the United States

FIGURE 7-5 Relative Wage of Nonproduction/Production Workers, U.S.
Manufacturing

Nonproduction/ 1.90 -
production
wage 185
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2) Explaining Changes in Wages and Employment (part
3)

Changes in the Relative Wage of Nonproduction Workers in the United States

FIGURE 7-6 Relative Employment of Nonproduction/Production Workers,
U.S. Manufacturing

Nonproduction/ 0.50
production
labor
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This diagram shows the employment of nonproduction workers in U.S. manufacturing divided by the
employment of production workers. There was a steady increase in the relative employment of nonproduction
workers employed in U.S. manufacturing until the early 1990s. That trend indicates that firms were hiring fewer
production workers relative to nonproduction workers. There was a fall until 1998, after which relative
employment rose again erratically.



2) Explaining Changes in Wages and Employment (part
4)

Changes in the Relative Wage of Nonproduction Workers in the United States

FIGURE 7-7 Relative Supply and Demand for Nonproduction Workers in the
1980s

Nonproduction/

production wage
Demand, 1979 Supply
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This diagram shows the average wage of nonproduction workers divided by the average wage of production workers on
the vertical axis, and on the horizontal axis the employment of nonproduction workers relative to the employment of
production workers. Both the relative wage and the relative employment of nonproduction workers rose in U.S.
manufacturing during the 1980s, indicating that the relative demand curve shifted to the right.



2) Explaining Changes in Wages and Employment (part
9)

Changes in the Relative Wage of Nonproduction Workers in the United States
Explanations

One explanation for the shift in relative demand toward skilled workers 1s
offshoring, and a second possible explanation is skill-biased technological
change, the shift in relative demand toward skilled workers because of the use
of high-tech equipment.

To explain the shift in relative demand, we can:

*  Observe the increase 1n the share of total wage payments going to nonproduction
labor in U.S. manufacturing industries. This captures both the rising relative wage
and the rising relative employment of skilled workers.

*  Analyze the increase in relative wages of nonproduction labor.



2) Explaining Changes in Wages and Employment (part
6)

Changes in the Relative Wage of Nonproduction Workers in the United States
Explanations

* Outsourcing is measured as the intermediate inputs imported by each
industry.

* High-technology equipment can be measured in two ways: As a fraction of
the total capital equipment installed in each industry, or as a fraction of new
investment in capital that is devoted to computers and other high-tech
devices

* The result from recent studies is that offshoring and skill-biased
technological change are important explanations of the increase in the
relative demand for nonproduction workers in U.S. manufacturing.



2) Explaining Changes in Wages and Employment (part
7)

Changes in the Relative Wage of Nonproduction Workers in the United States
Explanations

* Summing up, we conclude that both offshoring and high-tech equipment
are important explanations for the increase in the relative wage of
nonproduction/production labor in U.S. manufacturing. However, these two
factors explain only about 50% of the rise in the relative wage of
nonproduction workers during the 1980s.

* Some other factors must be at work. One other factor that may account for
the shift 1s that production workers were laid off during the recession from
1980 to 1982, after which period firms found other ways to do the activities
that these production workers used to do.



2) Explaining Changes in Wages and Employment (part
8)

Changes in the Relative Wage of Nonproduction Workers 1n
Mexico

* Our model of offshoring predicts that the relative wage of
skilled labor will rise 1n both countries. We have already seen
that the relative wage of nonproduction workers rises in the
United States. What happens 1n Mexico?

o Arise in the relative wage from 1984-1996, similar to what happened
in the United States, which illustrates the prediction of our model of
offshoring: that relative wages move in the same direction in both
countries.



2) Explaining Changes in Wages and Employment (part
9)

Changes in the Relative Wage of Nonproduction Workers in Mexico

FIGURE 7-8 Relative Wage of Nonproduction Workers, Mexico
Manufacturing
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2) Explaining Changes in Wages and Employment (part
10)

Job Polarization in the United States

* Recently complicated patterns have been observed; they cannot be
explained by the offshoring model we have just learnt:

o During the 1990s, the relative wage of nonproduction workers
continued to rise, as i1t did during the 1980s, but their relative
employment fell.

o The pattern became erratic during 2000-05, when the relative wage
sometimes fell and the relative employment rose.

o During 2006—12 both the relative wage and employment rose again,
and then relative employment fell in 2013-14.



2) Explaining Changes in Wages and Employment (part
11)

Job Polarization in the United States
FIGURE 7-9 Change in Employment Shares by Occupational Wage Percentile
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The horizontal axis in this diagram organizes 326 U.S. occupations from the percentile of occupations paying
the lowest averages wages (on the left) to the percentile paying the highest wages (on the right). For each of
these wage percentiles, we plot the change in the employment share of workers in those occupations for the
periods 1979-89, 1989-99, and 1999-2007. From 1989-99 and 1999-2007, the occupations with the lowest
wages and with the highest wages had increasing employment shares, whereas the occupations in the middle had
falling employment shares.



2) Explaining Changes in Wages and Employment (part
12)

Job Polarization in the United States

* The phenomenon in Figure 7-9 1s job polarization, which occurs
when the employment shares of jobs with the lowest wages and jobs
with the highest wages increase, while the employment share of jobs
with wages 1n the middle has fallen.

* The complicated pattern is consistent with the recent change that the
nonroutine (manual or cognitive) jobs experience employment
growth, while the routine jobs experience less growth or even
employment decline.



2) Explaining Changes in Wages and Employment (part

13)

Job Polarization in the United States
FIGURE 7-10 Growth in Employment by Type of Occupation
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The horizontal axis in this diagram arranges occupations into four groups: nonroutine
manual jobs; routine manual jobs; routine cognitive jobs; and nonroutine cognitive
jobs. For each of these groups, we plot the growth rate of employment over the periods
1983-2000 (red bars), 2001-07 (green bars), and 2008—14 (purple bars).



3) The Gains from Offshoring (part 1)

We have shown that offshoring can shift the relative demand for

labor and raise the wage for skilled workers.

* Since the wage for unskilled workers is the reciprocal of that
for skilled workers, outsourcing will decrease the relative

wage for unskilled workers.

* However, outsourcing reduces production costs, which, in a

competitive market, reduces prices.

* We conclude then that outsourcing can have benefits for both

producers and their workers, as well as consumers.



The Gains from
Offshoring



3) The Gains from Offshoring (part 2)

* In this section, we try to balance the potential losses faced by
some groups (unskilled labor) with the gains enjoyed by others
(skilled labor and consumers).

* In the previous chapters, the Ricardian and Heckscher—Ohlin
models generate more gains than losses. Is this true for
outsourcing?



3) The Gains from Offshoring (part 3)

Simplified Offshoring Model

Suppose there are only two activities:

1. Components production
2. Research and development (R&D)

Each activity uses skilled and unskilled labor, but components uses
unskilled labor intensively and R&D uses skilled labor intensively.

The costs of capital are equal 1n both activities.

We want to compare the no-trade situation to an equilibrium with trade
through outsourcing, to determine if there are overall gains from trade.



3) The Gains from Offshoring (part 4)

Simplified Offshoring Model
FIGURE 7-11 (1 of 2) No-Trade Equilibrium for the Home Firm

R&D

Home firm

PPF Relative price of
components = (P, /P.)A
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No-trade Home firm

equilibrium

Home firm
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Components
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The PPF shows the
combinations of components
and R&D that can be
undertaken by a firm with a
given amount of labor and
capital.

In the absence of offshoring,
the firm produces at 4, using
quantities Q. of components
and Q, of R&D to produce
amount Y, of the final good.



3) The Gains from Offshoring (part 5)

Simplified Offshoring Model
FIGURE 7-11 (2 of 2) No-Trade Equilibrium for the Home Firm
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/ components = (P./Pp)A
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3) The Gains from Offshoring (part 6)

Production in the Absence of Offshoring

* Under the assumption that the firm cannot engage in
offshoring, component production and R&D done in Home are
used to assemble a final product in Home: 1t cannot assemble
any components in Foreign, and likewise, 1t cannot send any of
its R&D results abroad to be used 1n a factory in Foreign.

* Point A 1n Figure 7-11 1s the highest amount of the final good
that can be produced using any combination of components
and R&D on the PPF, which represents the “no-trade”
equilibrium.



3) The Gains from Offshoring (part 7)

Equilibrium with Outsourcing

Suppose the firm can import and export its production activities through
outsourcing.

The quantity of the final good 1s no longer constrained by the Home PPF.

A higher level of production (isoquant) is possible by trading intermediate
activities.

We will refer to the relative price of the two activities that the Home firm
has available through outsourcing as their world relative price, (P./Pg)"?.

Assume that the world relative price of components is cheaper than
Home’s no-trade relative price.



3) The Gains from Offshoring (part 8)

Equilibrium with Outsourcing

* With a lower relative wage of unskilled labor in Foreign, the
components assembly will also be cheaper in Foreign.

* It follows that Home will want to outsource components,
which are cheaper abroad, while Home firms will be
exporting R&D, which 1s cheaper at Home.



3) The Gains from Offshoring (part 9)

Equilibrium with Outsourcing

FIGURE 7-12 Offshoring Equilibrium for the Home Firm
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In the presence of offshoring, the
Home firm will do more R&D
and less component production,
at point B. The Home firm then
exports R&D activities and
imports components at the world
relative price of components,
which allows it to produce the
amount Y, of the final good. The
difference between Y, and Y,
represents the gains to the Home
firm from offshoring.



3) The Gains from Offshoring (part 10)

Terms of Trade

* The terms of trade equal the price of a country’s exports
divided by the price of its imports.

* Anrise in the terms of trade indicates that a country is obtaining
a higher price for its exports or paying a lower price for its
imports, both of which benefit a country.

* Conversely, a fall in the terms of trade harms a country
because 1t 1s paying more for i1ts imports or selling 1ts exports
for less.



3) The Gains from Offshoring (part 11)

Terms of Trade

 Samuelson contrasts two cases:

* In the first, the Foreign country improves it productivity in the
good that it exports (components), thereby lowering the price of
components;

* In the second, the Foreign country improves its productivity in
the good that Home exports (R&D services), thereby lowering
that price.

* These two cases lead to very different implications for the
terms of trade and Home gains.



3) The Gains from Offshoring (part 12)

Fall in the Price of Components

FIGURE 7-13 Fall in the Price of Components
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If the relative price of
components falls from
(Pc/PR)"" to (P/Pp)"?,
then the Home firm will do
even more R&D and less
components production, at
point B "rather than B.

The increase in the terms of
trade allows the Home firm
to produce output Y, at
point C’, and the gains from
trade are higher than in the
initial offshoring
equilibrium (points B and

0).



3) The Gains from Offshoring (part 13)

Fall in the Price of R&D
FIGURE 7-14 (1 of 3) A Fall in the Price of R&D
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components activities,

moving from B to B along
the PPF.



3) The Gains from Offshoring (part 14)

Fall in the Price of R&D
FIGURE 7-14 (2 of 3) A Fall in the Price of R&D
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At the new world relative
price, the Home firm faces a
terms-of-trade loss and can no
longer export each unit of
R&D for as many
components as 1t could in the
initial offshoring equilibrium.
The final good output 1s
reduced from Y, to Y; at point
C”. Notice that the final good
output Y; 1s still higher than
output without trade, Y,,.



3) The Gains from Offshoring (part 15)

Fall in the Price of R&D
FIGURE 7-14 (3 of 3) A Fall in the Price of R&D
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3) The Gains from Offshoring (part 16)

Today, the focus 1s frequently on of the newer forms of
offshoring, the offshoring of business services to foreign
countries.

Business services are activities such as accounting, auditing,
human resources, order processing, telemarketing, and after-sales
service, like getting help with your computer.



APPLICATION: U.S. Terms of Trade and Service
Exports (part 1)

FIGURE 7-15 (1 of 3) Terms of Trade for the United States, 1990-2018
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and rising thereafter.

* Arise in the terms of trade reflects gains from exports of
merchandise goods.

* The improvement in the terms of trade shows that we are able to
import intermediates (and final goods) at lower prices over time.



APPLICATION: U.S. Terms of Trade and Service

Exports (part 2)

FIGURE 7-15 (2 of 3) Terms of Trade for the United States, 1990-2018
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APPLICATION: U.S. Terms of Trade and Service
Exports (part 3)

FIGURE 7-15 (3 of 3) Terms of Trade for the United States, 1990-2018
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Service Prices It is very difficult to measure service prices in international
trade. We do not have an overall measure of the terms of trade in services.
There 1s one service for which it 1s relatively easy to collect international
prices: air travel.



TABLE 7-1

U.S. Trade in Services, 2018 ($ millions) This table shows
U.S. exports and imports in the major categories of
services trade for 2018.

Exports Imports
Telecommunications, computer, and information $43,196 $34,618
services
Management and consulting services 86,868 47,612
R&D and testing services 42,555 34,618
APPLICATION : U -S- Operational leasing 6,843 2,321
Te rms Of Trad e an d Technical, trade-related, and other business 36,439 29.644
services
Service Exports (part Total business, professional, and technical services $215,861 148,813
Education 44,715 6,511
4) Financial services 112,015 21,545
Insurance services 17,466 53,420
Telecommunications 9,354 7.341
Total other private services 183,550 88,817
Travel 214,680 144,463
Passenger fares 41,465 42,043
Other transportation 5,149 3,860
Use of intellectual property 128,748 56,117
Total private services $805,745 $544,347




APPLICATION: U.S. Terms of Trade and Service
Exports (part 5)

FIGURE 7-16
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Trade Surplus in Business Services This figure shows the combined trade surplus in

computer and information services, other business services, and financial services for
the United States, the United Kingdom, and India from 1970 to 2018.



4) The Future of Offshoring and You

* Job polarization implies that you should strive to be in a career
that 1s not routine but where your own special talents and
creativity can come to the forefront.

* In every profession there will always be jobs that cannot be
performed by someone who 1s not on site. The United States
will continue to have comparative advantage even while facing
foreign competition. Sometimes firms find that 1t 1s
advantageous to bring back production entirely to the United
States, in what 1s called onshoring.

* So if you are thinking about own prospects for employment
after graduation, do not be pessimistic.



HEADLINES: American Factories Demand White-Collar
Education for Blue-Collar Work

It 1s expected that within three years the majority of jobs in
manufacturing in the United States will be filled by college
graduates.

This 1s the result of a shift toward automation that has increased
factory output.

“Now we need workers who can manage the machines.”

Employment in manufacturing jobs that require the most complex
problem-solving skills, such as industrial engineers, grew 10%
between 2012 and 2018.



Harrison, McMillan and Phillips (2014)

 1ndividual wages within manufacturing and show that
... there 1s no significant impact of international
competition.

* The wage impacts of occupational exposure to global
competition are significantly higher for workers
engaged 1n routine tasks. The point estimates indicate
that a 10 percent increase 1n import competition
would lead an individual’s wages to decline by 3
percent, while a 10 percent increase 1in exports would
lead their wages to increase by nearly 7 percent.

https://www.kansascityfed.org/~/media/files/publicat/sympos/2017/201 7harrison.pdf?la=en




Table 2 OLS Estimates of Wage Determinants Using
Occupational Versus Industry Exposure to Offshoring and Trade,
1984-2002; Dependent Variable: Log Wage

Offshoring and Trade Measured by Industry Specific Exposure,
Manufactruing only

All Intermediate
Variable Occupations Most Routine Routine Least Routine
Lgged Log of Low-Income-Affiliate Employment 0.001 0.002 0.000 0.002
(0.002) (0.002) (0.003) (0.003)
Lagged Log of High Income Affiliate Employment 0.0143*** 0.00793* 0.011 0.0239***
(0.005) (0.005) (0.007) (0.008)
Lagged Export Share 0.022 -0.021 0.002 0.047
(0.043) (0.058) (0.048) (0.045)
Lagged Import Penetration 0.077 0.090 0.042 -0.050
(0.050) (0.061) (0.057) (0.074)
Number of Observations 551,528 316,048 150,319 85,161
R? 0.46 0.39 0.41 0.38

* Significant at the 10 percent level
** Significant at the 5 percent level
*** Significant at the 1 percent level

https://www.kansascityfed.org/~/media/files/publicat/sympos/2017/2017 harrisoﬂ.pdf?lazagn




Table 2 OLS Estimates of Wage Determinants Using
Occupational Versus Industry Exposure to Offshoring and Trade,
1984-2002; Dependent Variable: Log Wage

Offshoring and Trade Measured by Occupation-Specific
Exposure, All Sectors

All Intemediate
Variable Occupations Most Routine Routine Least Routine
Lgged Log of Low-Income-Affiliate Employment -0.0401** -0.0702*** 0.018 0.072
(0.016) (0.0163) (0.029) (0.056)
Lagged Log of High Income Affiliate Employment 0.0339** 0.0508*** -0.003 -0.045
(0.015) (0.014) (0.026) (0.048)
Lagged Export Share .ass™ 0.667*** 0.232 -0.815%*
(0.121) (0.157) (0.184) (0.420)
Lagged Import Penetration -0.290*** -0.296*** -0.761 1083
(0.091) (0.099) (0.466) (0.750)
Number of Observations 3,068,095 1,109,835 1,156,208 802,052
R2 0.50 0.42 0.54 0.40

https://www.kansascityfed.org/~/media/files/publicat/sympos/2017/2017 harrison.pdf?lazae/n




Table 2 OLS Estimates of Wage Determinants Using
Occupational Versus Industry Exposure to Offshoring and Trade,
1984-2002; Dependent Variable: Log Wage

Offshoring and Trade Measured by Occupation-Specific
Exposure, All Sectors

All Intemediate
Variable Occupations Most Routine Routine Least Routine
[f—
Lgged Log of Low-Income-Affiliate Employment -0.0401** -0.0702*** 0.018 0.072
(0.016) (0.0163) (0.029) (0.056)
Lagged Log of High Income Affiliate Employment 0.0339** 0.0508*** -0.003 -0.045
(0.015) (0.014) (0.026) (0.048)
Lagged Export Share 0.255* 0.667*** 0.232 -0.815%*
(0.121) (0.157) (0.184) (0.420)
Lagged Import Penetration -0.290%** -0.296*** -0.761 1.083
(0.091) (0.099) (0.466) (0.750)
Number of Observations 3,068,095 1,109,835 1,156,208 802,052
R? 0.50 0.42 0.54 0.40

https://www.kansascityfed.org/~/media/files/publicat/sympos/2017/2017 harrison.pdf?lazagn




Harrison & McMillan (2011) conclusion:

Determinants of labor demand for U.S.
multinationals in Table 3. The numbers suggest
that firms moving factories offshore can account
for about 10 percent of the manufacturing
employment decline. Most of it—12 out of the
17 percentage point decline in labor demand
between 1982 and 1999—is because cheaper
capital equipment is replacing people.

https://www.kansascityfed.org/~/media/files/publicat/sympos/2017/201 7harrison.pdf?la=en




Table 3
Calculating the Impact of Different Aspects of Globalization

of Parent Labor Demand
Impact of 1% Percentage Keeping Only
increase in Actual Increase ~ Change in Labor Signifigant
Factor in Sample Demand Coethcients

Factors Affecting U.S.
Labor Demand (1) (2) (3) (4)
Log U.S. Industrial Wages -0.351 0.116 -4.072 -4.072
Log Industrial Wages -0.048 0.229 -1.099
in High-Income Countries
Log Industrial Wages 0.104 -0.229 -2.382 -2.382
in Low-Income Countries
Log of U.S. Price of Capital 0.439 -0.276 -12.116 -12.116
Log of Foreign Price of Capital 0.162 -0.099 -1.604 -1.604
Import Penetration -0.192 0.121 -2.323 -2.323
Import Penetration from 0.181 0.059 1.068

Low-Wage Countries

https://www.kansascityfed.org/~/media/files/publicat/sympos/2017/201 7harrison.pdf?la=ogn




Table 3
Calculating the Impact of Different Aspects of Globalization

of Parent Labor Demand
Impact of 1% Percentage Keeping Only
increase in Actual Increase ~ Change in Labor Signifigant
Factor in Sample Demand Coethcients

Factors Affecting U.S.
Labor Demand (1) (2) (3) (4)
Log U.S. Industrial Wages -0.351 0.116 -4.072 -4.072
Log Industrial Wages -0.048 0.229 -1.099
in High-Income Countries
Log Industrial Wages 0.104 -0.229 -2.382 -2.382
in Low-Income Countries ——/
Log of U.S. Price of Capital 0.439 -0.276 -12.116
Log of Foreign Price of Capital 0.162 -0.099 -1.604
Import Penetration -0.192 0.121 -2.323 -2.323
Import Penetration from 0.181 0.059 1.068
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https://www.kansascityfed.org/~/media/files/publicat/sympos/2017/201 7harrison.pdf?la=men




R&D Spending (% sales) 0.737 0.011 0.811 0.811

R&D Spending in High-Income 1.449 0.004 0.580 0.580
Countries (% Sales)
R&D Spending in Low-Income 4.949 0.0001 0.049 0.049
Countries (% Sales)
Log of Industry Sales 0.142 0.109 1.548 1.548
Log of Affiliate Sales by Industry -0.033 0.314 -1.036
Log Industrial Wages in -3.127 -0.008 2.502 2.502
Low-Income Countries x

Exports for further processing
Log Industrial Wages in 1.741 0.005 0.871 0.871
High-Income Countries x

Exports for further processing
Net Impact of All Above Variables -17.204 -16.137

Notes: Coefhicients in column 1 are taken from column (3b) of table 4. Numbers in column 2 are taken from means
table 4. Numbers in column 3 are calculated by multiplying 100 x column 1 x column 2. Column 4 is calculated
the same way as column 3, but only the coefhicients that were significant in table 4 are reported. The final row net
impact sums up all the previous effects.

Source: “Offshoring Jobs? Multinationals and U.S. Manufacturing Employment,” Ann Harrison and Margaret
McMillan, The Review of Economics and Statistics, August 2011.

https://www.kansascityfed.org/~/media/files/publicat/sympos/2017/201 7harrison.pdf?la=£n




Amiti and Wei (World Economy, 2009)

“The practice of sourcing service inputs from overseas suppliers
has been growing in response to new technologies that have made
it possible to trade in some business and computing services that
were previously considered non-tradable. This paper estimates
the effects of offshoring on productivity in US manufacturing
industries between 1992 and 2000. It finds that service offshoring
has a significant positive effect on productivity in the United
States, accounting for around 10 per cent of labour productivity
growth during this period. Offshoring material inputs also have a
positive effect on productivity, but the magnitude 1s smaller
accounting for approximately 5 per cent of productivity growth.”

https://onlinelibrary.wiley.com/toc/14679701/2009/32/2




Some Politics of Offshoring



Some Politics of Offshoring

Offshoring 1s controversial and 1s often the topic of political
debate.

President Trump and Congress implemented a tax reform that
would bring investment back home (Tax Cuts and Jobs Act)

That change 1n policy does not seem to have much impact

Biden administration: Buy America 1n infrastructure projects



The Pandemic and the Politics of Offshoring

To Mr. Navarro, the current predicament [with
respect to medical equipment and personal
protective equipment] 1s a vivid illustration of
that phenomenon: Decades of offshoring have
eroded American manufacturing, leaving the
country unable to produce an array of goods and
putting 1t at the mercy of foreign governments 1n
times of crisis.

https:// www.nytimes.com/2020/04/06/business/economy/peter-navarro-coronavirus-
defense-production-act.html




The Pandemic and the Politics of Offshoring

Mr. Navarro has spent the past few months working on
an executive order that would try to bolster domestic
manufacturing of pharmaceuticals by toughening “Buy
American” rules for the federal government.
Momentum for that order appears to have stalled after
opposition from the pharmaceutical industry,
Republican lawmakers and some in the White House,
who argued that the measure could result in higher
prices or even shortages.

https:// www.nytimes.com/2020/04/06/business/economy/peter-navarro-coronavirus-
defense-production-act.html




Global Supply Chain
Resilience



Global Supply Chains and Inflation Pressures
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Index based on Baltic Dry index, Harpex, BLS airfreight cost, 3 PMI
components (transportation costs). Doesn’t include prices/disruptions

https://libertystreeteconomics.newyorkfed.org/2022/03/global-supply-chain-pressure-index-march-2022-updaté/



Vulnerability to Supply Disruptions

Figure 6-ii. Domestic Business Ratios of Private Inventories to
Final Sales
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Sources: Bureau of Economic Analysis: FRED Database of the Saint Louis Federal Reserve Bank.
Note: Shaded areas indicate U.S. recessions.

Economic Report of the President, 2022: Chapter 3
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https://www.whitehouse.gov/wp-content/uploads/2022/04/ERP_2022 .pdf




Vulnerability to Supply Disruptions

Figure 6-4. Frequency of Billion-Dollar
Natural Disasters by Type, United States
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Sources: NCEI (2021, 2022).
Note: Disaster costs are adjusted for inflation using the Consumer Price Index for All Urban Consumers.

Economic Report of the President, 2022: Chapter 3
https://www.whitehouse.gov/wp-content/uploads/2022/04/ERP_2022 .pdf
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Characteristics of Supply Chains

Figure 6-2. Examples of Tier 1 and Tier 2 Supply Relationships
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Source: Adapted from Lund et al. (2020), relying on the Bloomberg Supply Chain Database.

https://www.whitehouse.gov/wp-content/uploads/2022/04/ERP_2022 .pdf

Nestlé
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Figure 6-3. The Production Network Corresponding to U.S. Input-Output
Data in 2002

“The most-connected
input supply sectors (the
numbered nodes) in 2002
included real estate,
electricity generation and
distribution, iron and steel
mills, depository and
credit intermediation,
petroleum refineries, and
truck trans-portation
(Carvalho 2014). The
CEA’s analysis of the 2012
input-output tables shows
that semiconductors have
become a highly
connected industry...”

Source: Carvalho (2014). Copynight the American Economic Association; reproduced with permission of the Journal
of Economic Perspectives.

Economic Report of the President, 2022: Chapter 3
https://www.whitehouse.gov/wp-content/uploads/2022/04/ERP_2022 .pdf
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Supply Diversification (IMF WEO)

Figure 4.11. Gains from Diversification Following a Supply

Disruption in a Large Supplier Country
(Percent)

Greater diversification reduces GDP losses by almost half, on average, following a
shock to a large input supplier.
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Source: IMF staff calculations.

Note: The figure shows GDP declines in response to a 25 percent labor supply
contraction in a country that is a large global supplier of intermediates. The bars
and squares show simple averages of GDP declines across countries within each
region. Elasticity of substitution = 0.5.

World Economic Outlook, April 2022: Chapter 4
https://www.imf.org/-/media/Files/Publications/ WEO/2022/April/English/ch4.ashx
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