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Introduction Model Outline Offshoring Decision Wage Inequality Conclusion

Motivation

I Production is more and more characterized by global supply chains.
I Firms must decide about the location of production for each component.
I Standard models only consider production costs as decision criterion.
I E.g. Autor & Acemoglu (2010), Costinot, Vogel & Wang (2012), Feenstra &

Hanson (1997), Grossman & Rossi-Hansberg (2008, 2012).
I These contributions derive important implications for labor demand and

relative wages.
I It is not known whether these conclusions are still correct when offshoring is

also driven by other factors.
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Motivation cont’d

I Branstetter et al. (JIE 2011): International activity of MNEs increases
significantly after patent reform in developing countries.

I Such a patent reform reduces the risk of imitation for MNEs.
I In the product cycle literature, imitation means that Southern firms take over

the production of a Northern variety.
I This implies a large impact on labor demand and potentially on wages.
I Ignoring this fact may lead to misleading conclusions concerning the impact

of offshoring on wages.
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Preview of results

I Accounting for imitation risk reduces the optimal level of offshoring.
I Offshoring volume is characterized by overshooting and subsequent

movement towards the steady state as a reaction to exogenous technology
or endowment shocks.

I Creates new channels by which offshoring affects skill premium:
1. Short-run intertemporal profit effect
2. Long-run composition effect

I Correlation of changes in offshoring and skill premium depends on the
characteristics of the underlying shock.
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Model Outline

Offshoring Decision

Wage Inequality

Conclusion
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Specification: Consumption

I Intertemporal welfare function:

W =

∫ ∞
0

U(t)e−ρtdt , (1)

I CES utility function with increasing number of varieties:

U(t) =

(∫ N(t)

0
xj (t)(σ−1)/σdj

)σ/(σ−1)

(2)

I Yields a standard Euler equation for intertemporal consumption:

Ė/E = r − ρ. (3)

I No transport costs for final good:

xj

xj′
=

(
pj

pj′

)−σ
(4)
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Specification: Firm entry

I Free entry into innovation and imitation, respectively:

sa
N

=
π

r + g + m
and

s∗a∗

nI
=

π∗

r + g
(5)

I Capital market clearing in North:

π + v̇ = rv + mv (6)

I Capital market clearing in South:

π∗ + v̇∗ = rv∗ (7)
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Specification: Full employment

I Labor endowment L and L∗

I Share of high-skilled researchers h and h∗ and share of low-skilled
production workers 1− h and 1− h∗.

I Full employment of researchers:

hL = ag, with g :=
Ṅ
N

=
ṅ
n

(8)

h∗L∗ = a∗m/I, with m :=
ṅ∗

n
(9)

I Unit-interval of tasks i ∈ [0, 1] with offshoring costs βτ(i) and τ ′(i) > 0.
I Full employment of production workers:

(1− h)L = (1− I)nx (10)

(1− h∗)L∗ = β

∫ I

0
τ(i)dinx + n∗x∗ (11)

Sebastian Benz Trading Tasks: A Dynamic Theory of Offshoring page 8 of 18



Introduction Model Outline Offshoring Decision Wage Inequality Conclusion

Static Offshoring

I Maximization of per-period profits.
I Equalization of relative wages and offshoring costs for the marginal task:

∂π

∂ Ĩ
=

x
σ − 1

(w − βτ (̃I)w∗)︸ ︷︷ ︸
−∂c/∂ Ĩ

= 0 (12)

w
w∗

= βτ (̃I) (13)
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Dynamic Offshoring

I Maximization of discounted lifetime profits π/(ρ+ g + m):

dπ
π

=
dm

r + g + m
(14)

w − βτ(I)w∗︸ ︷︷ ︸
−∂c/∂I

=

c︷ ︸︸ ︷(
w∗β

∫ I

0
τ(i)di + w(1− I)

)
r + g + m

1
(σ − 1)

m/I︸︷︷︸
∂m/∂I

> 0 (15)

I Implicit defininition of long-run offshoring costs βν(i): International wage
difference compensates for long-run offshoring costs at the marginal task:

w
w∗

= βν(I) (16)
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Offshoring adjustment

I Definition of short run: composition of varieties is constant n̂ = 0

Îs

β̂
= −

β
∫ I

0 τ(i)di + σ
nx

I
(
βτ(I) + 1

(1−h)L

)
+ σ

nx
Ψ̂

Î

< 0, (17)

I Definition of long run: composition of varieties adjusts n̂ = ĥ + L̂− Î

Î l

β̂
= −

β
∫ I

0 τ(i)di + σ
nx

I
(
βτ(I) + 1

(1−h)L

)
+ σ

nx
Ψ̂

Î
+ 1

nx

< 0, (18)

I It is easy to see that ∂Is
∂β

< ∂I l
∂β

< 0.
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Offshoring adjustment cont’d

0 1I

w/w∗

(w/w∗)s

βν(i)
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Offshoring adjustment cont’d

0 1I Is

w/w∗

(w/w∗)s

β′ν(i)

βν(i)

Sebastian Benz Trading Tasks: A Dynamic Theory of Offshoring page 13 of 18



Introduction Model Outline Offshoring Decision Wage Inequality Conclusion

Offshoring adjustment cont’d

0 1I Is

w/w∗

(w/w∗)s

β′ν(i)

βν(i)

I l

(w/w∗)l
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Skill premium

ω :=
s
w

=
1− h

h
Θ(I)
1− I

· n + n∗

n
· g

r + g + m
· 1
σ − 1

Four components

1. Efficiency units of low skilled workers in domestic production relative to
high-skilled workers.

2. Inverse share of Northern varieties

3. Innovation rate relative to the discount rate of firm profits in North.

4. Firm profits relative to production costs
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Offshoring and the skill premium

ω̂ = Θ̂(I) +
dI

1− I
+ µm̂(I), (19)

where

µ :=
n∗

n + n∗
n̂∗(m)− m

r + g + m
(20)

I Productivity effect is < 0 while labor supply effect is > 0.
I First bit of offshoring does not feature a productivity increase:

unambiguously in favor of high-skilled. Productivity effect may dominate
when offshoring volume large and offshoring costs τ(i) rise steeply.

I Intertemporal profit effect caused by instantaneous increase of the discount
rate: higher probability that the high-skilled are harmed from offshoring.

I Composition effect requires adjustment of produced varieties towards the
new steady-state n̂∗(m) 6= 0: in the long-run, high-skilled more likely to gain.
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Patterns of wage changes

β high (I = 0)

Period ∆β ∆I ∆s/w Prod. E LS E Int.P. E Comp. E
1 ↓ ↑ ↑ - ↑ ↓ -
2 - ↓ ↑ - - - ↑
3 - ↓ ↑ - - - ↑
1 ↓ ↑ ↑ - ↑ ↓ -
2 ↓ ↑ ↑ ↓ ↑ ↓ ↑
3 ↓ ↑ ↑ ↓ ↑ ↓ ↑

β low (I > 0)

Period ∆β ∆I ∆s/w Prod. E LS E Int.P. E Comp. E
1 ↓ ↑ ↓? ↓ ↑ ↓ -
2 - ↓ ↑ - - - ↑
3 - ↓ ↑ - - - ↑
1 ↓ ↑ ↓? ↓ ↑ ↓ -
2 ↓ ↑ ↑? ↓ ↑ ↓ ↑
3 ↓ ↑ ↑? ↓ ↑ ↓ ↑
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Main contributions

I Dynamic model that explicitly takes into account the role of imitation for
firms’ offshoring decisions.

I Allows to show that the dynamic transition path of the offshoring volume is
characterized by overshooting when the offshoring technology changes.

I Creates new channels by which offshoring affects skill premium:
1. Short-run intertemporal profit effect
2. Long-run composition effect

I Correlation of changes in offshoring and skill premium depends on the
characteristics of the underlying shock.
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Motivation cont’d
I Branstetter et al. (JIE 2011): International activity of MNEs increases

significantly after patent reform in developing countries.
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Trade in tasks

According to Grossman & Rossi-Hansberg (2008):

“bits of value being added in many different locations”

I Continuum of “intermediate inputs” ∈ [0; 1].
I Strictly monotonic function determines the extensive margin of task trade,

e.g. by:
I factor input coefficients (Feenstra & Hanson, 1997)
I coordination costs (Grossman & Rossi-Hansberg, 2008)
I relative productivity of factors (Autor & Acemoglu, 2010)

I → Endogenous productivity increase from task trade.
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Labor market clearing

(1− h)L =
s
w

1− I
Θ(I)

ag
g + ρ+ m

g + m
(σ − 1)

= hL
(1− I)

Θ(I)
s
w

hNL/a + IhSL∗/a∗ + ρ

hL/a + IhL∗/a∗
(σ − 1)

and

(1− h∗)L∗ =
s∗

w∗
a∗m

I
ρ+ g

g
(σ − 1)

+
hL

Θ(I)
s
w

g + ρ+ m
g + m

(σ − 1)β

∫ I

0
τ(i)di

= h∗L∗
s∗

w∗
hL/a + ρ

hL/a
(σ − 1)

+
hL

Θ(I)
s
w

hL/a + Ih∗L∗/a∗ + ρ

hL/a + IhL∗/a∗
(σ − 1)β

∫ I

0
τ(i)di
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Dynamic Offshoring
I Maximization of discounted lifetime profits π/(ρ+ g + m):

dπ
π

=
dm

r + g + m
(21)

w − βτ(I)w∗︸ ︷︷ ︸
−∂c/∂I

=

c︷ ︸︸ ︷(
w∗β

∫ I

0
τ(i)di + w(1− I)

)
r + g + m

1
(σ − 1)

m/I︸︷︷︸
∂m/∂I

> 0 (22)

I Implicit defininition of long-run offshoring costs βν(i): International wage
difference compensates for long-run offshoring costs at the marginal task,

w
w∗

= βν(I), (23)

I where

ν(I) :=
r+g+m

m I(σ − 1)τ(I) +
∫ I

0 τ(i)di
r+g+m

m I(σ − 1)− (1− I)
> τ(I) (24)
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Short-run offshoring adjustment
I Definition of short run: composition of varieties is constant n̂ = 0
I I can analyze changes in e.g. β, L, and h
I The effect on I from changes in β:

Îs

β̂
= −

β
∫ I

0 τ(i)di + σ
nx

I
(
βτ(I) + 1

(1−h)L

)
+ σ

nx
Ψ̂

Î

< 0, (25)

I Direct effect on labor demand
I Effect on labor demand via price change of Northern varieties
I Effect of I on labor demand at the extensive margin
I Effect of I on labor demand at the intensive margin of offshoring. It is

positive if relative wages of Northern workers rise faster than the offshoring
productivity factor Θ(I) and negative else: Ψ̂/̂I := ŵ /̂I + Θ̂/̂I
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Long-run offshoring adjustment

I Definition of long run: composition of varieties adjusts n̂ 6= 0
I More precisely, I can write:

n̂ = ĥ + L̂− Î (26)

I This yields as long-run effect on I from changes in β:

Î l

β̂
= −

β
∫ I

0 τ(i)di + σ
nx

I
(
βτ(I) + 1

(1−h)L

)
+ σ

nx
Ψ̂

Î
+ 1

nx

< 0, (27)

I It is easy to see that ∂Is
∂β

< ∂I l
∂β

< 0.
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