Public Affairs 856
Trade, Competition, and

Governance in a Global Economy
Lecture 26
4/24/2017



Offshoring of Goods and Services

1. A Model of Offshoring
2. The Gains from Offshoring
3. The Politics and Future of Offshoring



Introduction

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

 Offshoring is trade in 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.

* The examples of Intel, Mattel, and Dell suggest there 1s a gray
spectrum to this definition.

* 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 in several countries, regardless of who
owns the plants that provide the components or services.
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Introduction

In this chapter, we examine in detail the phenomenon of
offshoring.

First, we develop a model of offshoring to see how offshoring
alters the activities of the firm.

* We analyze the impact of offshoring on the demand
and relative wage of workers at home and abroad.

* We also examine the gains from offshoring, how it affects
relative prices and the terms of trade, and ultimately how 1t
affects both firms and workers.

Finally, we examine the response to offshoring in the United
States, and end with a note about the politics and future of
offshoring.



1 A Model of Offshoring

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

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.

© 2014 Worth Publishers International
Economics, 3e | Feenstra/Taylor

6




1 A Model of Offshoring

Value Chain of Activities

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

(b) Activities Ranked by High-skilled/Low-skilled Labor

A
Done in Foreign Done at Home
Low-skilled ! ! I ! High-skilled
Assembly Component Marketing R&D
production and sales

The value chain in (b) lists these same activities in order of the amount of high-
skilled/low-skilled labor used in each. In panel (b), 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 A, below which all activities are offshored to Foreign
and above which all activities are performed at Home.
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Economics, 3e | Feenstra/Taylor




1 A Model of Offshoring
Value Chain of Activities

Relative Wage of Skilled Workers

Our first assumption 1s that Foreign wages are less than those
at Home, so

W <Wyand W, < Wy

Also, that the relative wage of low-skilled labor is lower in
Foreign than at Home, so

W* W< W, /Wy
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1 A Model of Offshoring

Value Chain of Activities

Costs of Capital and Trade

* Although labor costs are lower in Foreign, the firm must
also take into account extra costs of doing business there.

O higher prices to build a factory or costs of production
O the extra costs of communication or transportation

* In making the decision to outsource, a firm will balance the
savings from lower wages against the extra costs of capital
and trade.

* We assume these extra costs apply uniformly across all the
activities 1n the value chain—a somewhat unrealistic
assumption.
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1 A Model of Offshoring

Value Chain of Activities

Slicing the Value Chain

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

« This is referred to as slicing the value chain.
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1 A Model of Offshoring

Relative Demand for Skilled Labor

FIGURE 7-2

(a) Home Country

High-skilled/
low-skilled

Home supply
wage, W,/W,

Home demand

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

High-skilled/
low-skilled
wage, Wy/W/

(b) Foreign Country

Foreign supply

Foreign demand

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 is determined at A.

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 A"
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1 A Model of Offshoring

Changing the Costs of Trade
Change in Home Labor Demand and Relative Wage

FIGURE 7-3
A B
Done in Foreign — Done at Home
Low-skilled I I } I High-skilled
Assembly Component Marketing R&D
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 A to B.
The activities between A 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 A) but less skill-intensive than the activities now done at Home (right of B).
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1 A Model of Offshoring

Change in Foreign Labor Demand and Relative Wage

FIGURE 7-4 (1 of 2) Change in the Relative Demand for High-Skilled/Low-Skilled Labor

(a) Home Country
As the least skill-intensive activities

are offshored, Home relative
demand for skilled labor increases.

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

Home supply

Home demand

High-skilled/low-skilled
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.
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1 A Model of Offshoring

Change in Foreign Labor Demand and Relative Wage

FIGURE 7-4 (2 of 2) Change in the Relative Demand for High-Skilled/Low-Skilled Labor
(continued)

(b) Foreign Country The relative demand for skilled
New offshored tasks increase labor in Fore1gg 2.11.80 Increases
the relative demand for because the activities shifted to
skilled labor in Foreign . e . .
o Foreign are more skill intensive
High-skilled/ _
low-skilled Foreign supply than those formerly done there.
wage, W/W;

It follows that the relative wage
for skilled labor in Foreign also
“““““““ * rises, from point A* to point B".

.................

Foreign demand

High-skilled/low-skilled
labor, H*/L*
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1 A Model of Offshoring

Change in Foreign 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.

© 2014 Worth Publishers International
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APPLICATION

Change in Relative Wages Across Countries

* 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 U.S. as
well as other countries.

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

Change in Relative Wages in the United States
Relative Wage of Nonproduction Workers

FIGURE 7-5 Relative Wage of Nonproduction/Production Workers, U.S. Manufacturing
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This diagram shows the average wage of nonproduction workers divided by the average wage of
production workers in U.S. manufacturing. This ratio displayed a downward trend during the 1960s
and 1970s before reversing itself during the 1980s, when the relative wage of nonproduction
workers increased until 2000. In more recent years, the relative wage has become quite volatile,
falling erratically until 2004, then rising to 2010.
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APPLICATION

Change in Relative Wages in the United States
Relative Employment of Nonproduction Workers

FIGURE 7-6 Relative Employment of Nonproduction/Production Workers, U.S. Manufacturing
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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 ratio of
nonproduction to production workers employed in U.S. manufacturing until the early 1990s.
During the 1990s there was a fall in the ratio of nonproduction to production workers until
1998, and then a rise again thereafter.
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Economics, 3e | Feenstra/Taylor




APPLICATION

Change in Relative Wages in the United States
Relative Employment of Nonproduction Workers

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

Nonproduction/

production wage
Demand, 1979 Supply

1.65

1.60 -

1.55

Demand, 1990

1.50 1 1 I 1 1 1 I |
0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6

Nonproduction/production labor

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 employment of nonproduction
workers divided by employment of production workers. Both the relative wage and the relative
employment of nonproduction, or skilled, workers rose during the 1980s, indicating that the
relative demand curve must have shifted to the right.
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APPLICATION

Change in Relative Wages in the United States
Explanations

The shift in relative demand toward skilled workers because of
the use of computers and other high-tech equipment 1s called
skill-biased technological change.

To explain the shift in relative demand, we can:

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

* Analyze the increase 1n relative wages of non-production
labor.

© 2014 Worth Publishers International
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APPLICATION

Change in Relative Wages in the United States
Explanations

* Outsourcing 1s measured as the intermediate inputs imported
by each industry.

* High-technology equipment can be measured in two ways:

O As a fraction of the total capital equipment installed in
cach industry.

O As a fraction of new investment in capital that 1s devoted
to computers and other high-tech devices.

* Table 7.1 reports the results from both of these measures.

© 2014 Worth Publishers International
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APPLICATION

Change in Relative Wages in the United States
Explanations

TABLE 7-1

Increase in the Relative Wage of Nonproduction Labor in U.S. Manufacturing, 1979-1990 This
table shows the estimated effects of offshoring and the use of high-technology equipment on the
wages earned by nonproduction (or skilled) workers. Part A focuses on how these variables affect
the share of wage payments going to nonproduction workers. Part B shows how these two
variables affect the relative wage of nonproduction workers.

PERCENT OF TOTAL INCREASE EXPLAINED BY EACH FACTOR

Offshoring High-Technology Equipment

Part A: Share of Wage Payments Going to Nonproduction Workers

Measurement of high-tech equipment:

As a share of the capital stock 20-23 8-12
As a share of capital flow
(i.e., new investment) 13 37

Part B: Relative Wage of Nonproduction/Production Workers
Measurement of high-tech equipment:

As a share of the capital stock 21-27 29-32
As a share of capital flow
(i.e., new investment) 12 99
© 2014 Worth Publishers International 2
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APPLICATION

Change in Relative Wages 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, 1t 1s difficult to judge which is more important
because the results depend on how we measure the high-
tech equipment.

© 2014 Worth Publishers International
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APPLICATION

Change in Relative Wages in Mexico

* Did wages in Mexico workers rise, as the model correctly
anticipated for the U.S.?

0 The data seem to follow the same trends that we saw in
the U.S. relative wages do move 1n the same direction in
both countries.

O However, after the onset of NAFTA 1n 1994, relative
wages move 1n opposite directions in the maquiladora and
non-maquiladora plants in Mexico.

© 2014 Worth Publishers International
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APPLICATION

Change in Relative Wages in Mexico

FIGURE 7-8 Relative Wage of Nonproduction/Production Workers, Mexico Manufacturing
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This diagram shows the wage of nonproduction workers in the manufacturing sector of
Mexico divided by the wage of production workers. After declining during the 1960s and
1970s, this relative wage began to move upward in the mid-1980s, at the same time that the
relative wage of nonproduction workers was increasing in the United States. The relative
wage in Mexico continued to rise until 1994, when NAFTA began.
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2 The Gains from Offshoring

We have shown that outsourcing can shift the relative demand
for labor, and raise the wage for skilled workers.

* Since the wage for unskilled workers 1s 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, and consumers.



2 The Gains from Offshoring

 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?



2 The Gains from Offshoring
Simplified Offshoring Model

* Suppose there are only two activities:
1. components production
2. and 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.



2 The Gains from Offshoring
Simplified Offshoring Model

FIGURE 7-9  No-Trade Equilibrium for the Home Firm

R&D The PPF shows the

Home firm . .

PPE Relative price of combinations of components
/ components = (P/Pg)* and R&D that can be

undertaken by a firm with a
given amount of labor and

No-trade Home firm capital.
equilibrium

In the absence of offshoring,
the firm produces at A, using
quantities Q. of components
1 and Qg of R&D to produce

Home firm
isoquants amount Y, of the final good.

Q Components
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2 The Gains from Offshoring
Simplified Offshoring Model

FIGURE 7-9

RelD Home firm

PPF Relative price of
/ components = (P./P,)*

No-trade Home firm
equilibrium

1soquants

Home firm

Q Components

No-Trade Equilibrium for the Home Firm (continued)

The line tangent to the
isoquant through point A
measures the value that the
firm puts on components
relative to R&D, or their
relative price, (Po/Pg)*.

Amount Y, of the final good
cannot be produced in the
absence of offshoring
because it lies outside the
PPF for the firm.
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2 The Gains from Offshoring

Equilibrium with Outsourcing

Suppose the firm can import and export i1ts production
activities through outsourcing.

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

A higher level of production (1soquant) 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, (Po/Pp)?.

Assume the world relative price of components 1s cheaper
than Home’s no-trade relative price.

© 2014 Worth Publishers International
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2 The Gains from Offshoring

Equilibrium with Outsourcing

* With a lower relative wage of unskilled labor 1n 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.

© 2014 Worth Publishers International
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2 The Gains from Offshoring

Equilibrium with Outsourcing

FIGURE 7-10  Offshoring Equilibrium for the Home Firm
R&D

World relative price of
components = (P, /Pp)"!

No-trade relative price of
components = (P./Pg)*

Activities done by the Home
firm in offshoring equilibrium

.........

Home firm
exports of —

RED Activities used as inputs to

Home firm with offshorin
¢ .

Yl
Gains from

v, offshoring

\ J
Y Components

Home firm imports
of components

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
betweenY, and Y,
represents the gains to
the Home firm from
offshoring.
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2 The Gains from Offshoring

Fall in the Price of Components

FIGURE 7-11

R&D

Home firm
exports of —
R&D

Fall in the Price of Component

World relative price of
components = (P./P,)"

World relative price of
components = (P./Pp)"*

No-trade relative price of
components = (P, /P

Home gains

~— from trade when
components’
relative price falls

J
M Components

Home firm imports
of components

If the relative price of
components falls from
(Pc/Pp)! to (Pc/PR)">,
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 C).
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2 The Gains from Offshoring

Gains from Offshoring within the Firm

* The increase of final goods produced (Y, — Y,) 1s a measure of
the gains from trade to the Home firm from outsourcing.

* Because more of the final good 1s produced with the same
overall amount of skilled and unskilled labor available in
Home, the Home company 1s more productive. Both its costs
of production, and the price of the final product falls.

* The gains for this company are also spread to consumers.

« Therefore: When comparing a no-trade situation to the
equilibrium with offshoring, and assuming that the world
relative price differs from that at Home, there are always
gains from offshoring.

© 2014 Worth Publishers International
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2 The Gains from Offshoring

Terms of Trade

A country’s terms of trade equal the price of the country’s
exports divided by the price of its imports. The home terms
of trade are (PR/Po)".

Home is exporting R&D and importing components.

A rise 1n the terms of trade indicates that a country 1s getting a
higher price for 1ts exports, or paying a lower price for its
imports—both benefit the country.

Conversely, a fall in the terms of trade harms a country,
because it 1s paying more for its imports and getting less for
1ts exports.



2 The Gains from Offshoring
Fall in the Price of R&D

FIGURE 7-12 (1 of 3) A Fall in the Price of R&D

A fall in the relative price
R&D | world relative price of of R&D makes the world
components = (P./P,)" . .
World relative price of prlce llne Steeper’
cmponents = (P /P> (PC/PR)W3’

No-trade relative price of
components = (P, /Pp)*

As a result, the Home
firm reduces its R&D
activities and increases its
components activities,
moving from B to B”
along the PPF.

Components
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2 The Gains from Offshoring

Fall in the Price of R&D

FIGURE 7-12 (2 of 3)

R&D

Home firm
exports of R&D

World relative price of
components = (P, /Pg)"

World relative price of
components = (P./Pp)"?

No-trade relative price of
components = (P, /Pp)*

Components

Home firm imports
of components

A Fall in the Price of R&D (continued)

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 it could in the initial
offshoring equilibrium.
The final good output is
reduced from Y, to Y; at
point C”. Notice that the
final good output Y 1s
still higher than output
without trade, Y.
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2 The

Gains from Offshoring

Fall in the Price of R&D

FIGURE 7-12 (3 of 3) A Fall in the Price of R&D (continued)

R&D

Home firm —
exports of R&D

World relative price of
components = (P./Pp)"*

World relative price of
components = (P, /Pp)"?

No-trade relative price of
components = (P./Pg)*

Home losses as relative
price of R&D falls

1 } Home gains as compared
- ¥, to no-trade
— Yo} A

— Components

Home firm imports
of components

After the fall in the

relative price of R&D,

there are still gains
from trade relative to
no-trade (point A)

but losses relative to
the initial offshoring
equilibrium (points B
and C).
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2 The Gains from Offshoring

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

FIGURE 7-13 (1 of 2)
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Terms of Trade for the United States 1990-2012

Shown here are the U.S.
terms of trade for
merchandise goods
(excluding petroleum) and
for air travel services. The
terms of trade for
merchandise goods fell from
1990 to 1994 and then rose
to 2008, with a slight dip in
2009 and rising slightly
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.
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APPLICATION

U.S. Terms of Trade and Service Exports

FIGURE 7-13 (2 of 2)
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Terms of Trade for the United States 1990-2012 (continued)

The terms of trade for air
travel services 1s more
volatile, falling from 1995
to 2002, rising until 2005
and falling erratically until
2009. In sum, we do not see
a pattern of declining terms
of trade in either of these
sectors.

Service Prices It 1s very difficult to measure service prices in
international trade. We do not have an overall measure of the
terms of trade 1n services. There 1s one service for which i1t 1s
relatively easy to collect international prices: air travel.
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APPLICATION

U.S. Terms of Trade
and Service Exports

Service Trade Although
standard prices are not
available, data on the
amount of service
exports and imports for
the United States are
collected annually.

The fact that exports
exceed imports in many
categories means that the
United States has a
comparative advantage
in traded services.

TABLE 7-2
U.S. Trade in Services, 2011 ($ millions) This table shows
U.S. exports and imports in the major categories of services
trade for 2011.
Exports Imports
Computer and information services 15,501 24,538
Management and consulting services 32,169 24,823
R&D and testing services 23,364 22,360
Operational leasing 7,142 1,922
Other business, professional, and
technical services 56,240 31,130
Total business, professional, and
technical services $134,416 $104,773
Education 22,726 5,888
Financial services 74,055 16,207
Insurance services 15,477 56,619
Telecommunications 12,650 7,690
Total other private services $270,193 $191,973
Travel 116,115 78,651
Passenger fares 36,631 31,109
Other transporation 43,064 54,711
Royalties and license fees 120,836 36,620
Other services 62,633 11,917
Total private services $586,839 $393,065
© 2014 Worth Publishers International 43
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APPLICATION

U.S. Terms of Trade and Service Exports

FIGURE 7-14
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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 2010.

© 2014 Worth Publishers International

- 44
Economics, 3e | Feenstra/Taylor




3 The Politics and Future of Offshoring

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

* President Obama recently announced that he would follow
through on his campaign pledge to end the tax break on
overseas profits of multinational firms.

* That change 1n policy does not have much support from
economists.



HEADLINES

How to Destroy American Jobs

Academic research has consistently found that expansion
abroad by U.S. multinationals tends to support jobs based in
the U.S.

More mnvestment and employment abroad are strongly
associated with more investment and employment in American

parent companies.

Expanding abroad also allows firms to refine their scope of
activities.
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HEADLINES

Caterpillar Joins “Onshoring” Trend

Some American companies have found it advantageous to take
activities they had previously shifted overseas and move them

back home, in what 1s called “onshoring.”

After a decade of rapid globalization, economists say
companies are seeing disadvantages of offshore production,
including shipping costs, complicated logistics, and quality
issues.
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3 The Politics and Future of Offshoring

The Future of U.S. Comparative Advantage

* The fear sometimes expressed in the popular press that
offshoring threatens the elimination of most manufacturing
and service jobs in the United States 1s overstated.

* The ability to offshore a portion of the production process
allows other activities to remain in the United States.
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