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Anna Bohnstedt1

Spillovers from Foreign Exporters

Abstract
We develop a general equilibrium model of international trade with heterogeneous fi rms 
that accounts for productivity spillovers transmitted by foreign exporters. Everything 
else equal, stronger spillovers increase welfare. We embed the model framework into a 
trade policy scenario where countries strategically set inter-country variable trade costs 
for the trading partner. In the strategic Nash-equilibrium policy, governments trade-off  
welfare gains from protectionism and those which are due to spillovers from foreign 
exporters. The equilibrium degree of protectionism is decreasing in the strength of the 
spillover. Policy coordination induces welfare gains, but these gains can be hump-
shaped in the spillover strength.

JEL Classifi cation: F1, L25

Keywords: Spillovers; heterogeneous fi rms
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!�� ����

������� φr = φs = φ0�
�� "������ s ���� � ��������
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���� ������	�� ��� ���	�� ����� ������ ���
 ��� ��������	�� �� ������� r ����� 	� �������� 	�

px
rMrrxr(ϕ̃xr) = px

sMsrxs(ϕ̃xs) + (1 − β)Lr − (1 − γr)Lr

������ �� ��� ��� �� ���� 
���������	�� ������� ��	�� �� ���  �� �� ���� ���� 
���������	��

	
�����! ��� ������ ��� �	"������ ������� �����
��	�� ��� �������	�� �� ��� ��
��������

����� ������	�� #$����� ���  ����% &'()(*! �� ��� �����	���� ��� Mr = γrLr/r̄r! �����

r̄r = rr(ϕ̃r) + px
rrxr(ϕ̃xr) ��� β(Lr + Ls) = γrLr + γsLs� ����	�� ��� γr ��� γs ���� �	����

γr =
βr̄r

rr(ϕ̃r)
(1 − φs/ξ)
(1 − φsφr)

��� γs =
βr̄s

rs(ϕ̃s)
(1 − φrξ)
(1 − φsφr)

,

����� ξ ≡ (Lr/Ls)(ϕ∗
s/ϕ∗

r)
k� +��� ������� 	� ���� ������	�� ��� ���	�� 	� 0 < γr < 1 ���

0 < γs < 1� ����� ����	�	��� 
��� �� ���	���� �� ������ ��	�, 	�* ������� �	
� �	"������� 
���
�� 
�������! 		�* �	"������� 	� ���	���� ����� ����� 
��� �� 
�������! ��� 			�* �	"������� 	� ���
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��� �� 
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��	�� �� Mrr̄r = γrL ��� Msr̄s = γsL! �������	����� ��� ���
 rr(ϕ∗
r) ������� ���
 ��� ./#/

��� 	� �	��� �� ϕ∗
r = σkf/(k + 1 − σ)� -�	�� ��	� �� ���

Mr =
(k + 1 − σ)βLr

σkf

[
1 − φs/ξ

1 − φrφs

]
��� Ms =

(k + 1 − σ)βLs

σkf

[
1 − φrξ

1 − φrφs

]
.

��� 
��� �� ������	�� ��
� 	� ���� Mxr = px
rMr ��� ��� 
��� �� �������� ������	�� ��� ��

���	��� ������	�� �� ME
r = δMr(ϕ∗

r/ϕMIN
r )k� ��� �����
��	�� ���	��� ���	����� 	� ������� r 	�

Mtr = Mr + Mxs� ��� ��	�� ����� ��� �� ����	���� �� Pr = M
1/(1−σ)
tr pr(ϕ̃tr)! �����

ϕ̃tr =
{
(1/Mtr)

(
Mrϕ̃

σ−1
r + Mxrτ

1−σ
sr ϕ̃σ−1

xr

)}1/(σ−1)
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ν1 = 2 (ffx)
2(k−1+σ)

σ−1 (τrsτsr)
k +
(
f

k
σ−1 fx

)3
(

f
k

σ−1 fx − 2ff
k

σ−1
x τk

rs

)
+

(
τrsτ

2
sr

)k (
f

k
σ−1
x f

)3 (
f

k
σ−1 fxτk

rs − 2fxf
k

σ−1

)
> 0

�
�

ν2 =
(

ff
k

σ−1
x τk

sr − f
k

σ−1 fx

)2
((

ff
k

σ−1
x

)2

(τrsτsr)
k −
(
f

k
σ−1 fx

)2
)2

> 0.

(i)
∂ME

r

∂τsr
=

β (σ − 1) τk−1
sr (ffx)

k+1−σ
σ−1

σfe

(
f

k
σ−1 fx − ff

k
σ−1
x τk

sr

)2 > 0

∂ME
s

∂τsr
= − β (σ − 1) τk−1

sr (ffx)
k+1−σ

σ−1

σfe

(
f

k
σ−1 fx − ff

k
σ−1
x τk

sr

)2 < 0

(ii)
∂Mr

∂τsr
=

β (k + 1 − σ) f
k

σ−1 f
k+1−σ

σ−1
x τk−1

sr ν1

σν2
> 0

∂Ms

∂τsr
= − 2β (k + 1 − σ) τk−1

sr τk
rsf

2(k+σ−1)
σ−1

x f
2k+σ−1

σ−1

σ

((
fxf

k
σ−1

)2 − (τrsτsr)
k

(
ff

k
σ−1
x

)2
)2 < 0

(iii)
∂Mxr

∂τsr
=

2β (k + 1 − σ) τk−1
sr τk

rsf
2(k+σ−1)

σ−1 f
2k+σ−1

σ−1
x

σ

((
fxf

k
σ−1

)2 − (τrsτsr)
k

(
ff

k
σ−1
x

)2
)2 > 0

∂Mxs

∂τsr
= −β (k + 1 − σ) f

k+1−σ
σ−1 f

k
σ−1
x τk−1

sr ν1

σν2
< 0

(iv)
∂px

r

∂τsr
=

kf
2k

σ−1 f
k+1−σ
1−σ

x τ
−(k+1)
sr

ff
k

σ−1
x τk

rs − f
k

σ−1 fx

> 0

∂px
s

∂τsr
=

fkτ
−(k+1)
sr τ−k

rs

(
fx − f

k−1−σ
1−σ f

k
σ−1
x τk

rs

)
(

fx − f
k−1−σ
1−σ f

k
σ−1
x τk

sr

)2 < 0
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(v)
∂Mtr

∂τsr
=

β (k + 1 − σ) (fx − f) (ffx)
k

σ−1 τk−1
sr ν1

σν2
> 0

∂Mts

∂τsr
=

2 (f − fx) (k + 1 − σ) τk−1
sr τk

rs (ffx)
2k+σ−1

σ−1 f
2k+σ−1

σ−1

σ

((
fxf

k
σ−1

)2 − (τrsτsr)
k

(
ff

k
σ−1
x

)2
)2 < 0

(vi)
∂ϕ̃r

∂τsr
=
(

k

k + 1 − σ

) 1
σ−1 ∂ϕ∗

r

∂τsr
> 0

∂ϕ̃s

∂τsr
=
(

k

k + 1 − σ

) 1
σ−1 ∂ϕ∗

s

∂τsr
< 0

�����

∂ϕ∗
r

∂τsr
=

ϕMINν1

(
ff

k
σ−1
x τk

rs − f
k

σ−1 fx

)−1/k
(

(τrsτsr)
k

(
ff

k
σ−1
x

)2

−
(
f

k
σ−1

fx

)2
) 1−k

k

(feδ (k + 1 − σ) (σ − 1))1/k τ2
rsf

2k
σ−1 f

3−2σ
σ−1

x

> 0

∂ϕ∗
s

∂τsr
= −

ϕMINν1

(
ff

k
σ−1
x τk

rs − f
k

σ−1 fx

)(
(τrsτsr)

k

(
ff

k
σ−1
x

)2

−
(
f

k
σ−1 fx

)2
) 1−k

k

(feδ (k + 1 − σ) (σ − 1))1/k τrsτ
k−1
sr f

k−1+σ
σ−1 f

k−2+σ
σ−1

x

(
ff

k
σ−1
x τk

sr − f
k

σ−1 fx

) k+1
k

< 0
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r ��� ��������� �� ϕ∗

s� ������ (vi) ����

������� ���� (vii) ∂Vr/∂τsr > 0 ��� ∂Vs/∂τsr < 0�
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(i)
∂ME

r

∂ϕMIN
r

=
(σ − 1) βφχ

(
1 − 4φχ + χ2 + φ2

(
1 + χ2

))
σfeϕMIN

r (φ − χ)2 (1 − φχ)2
> 0

∂ME
s

∂ϕMIN
r

= −(σ − 1) βφχ
(
1 − 4φχ + χ2 + φ2

(
1 + χ2

))
σfeϕMIN

r (φ − χ)2 (1 − φχ)2
< 0

(ii)
∂Mr

∂ϕMIN
r

=
β (1 + k − σ) φχ

fσϕMIN
r (1 − φχ)2

> 0

∂Ms

∂ϕMIN
r

= − β (1 + k − σ) φχ

fσϕMIN
r (φ − χ)2

< 0

(iii)
∂Mxr

∂ϕMIN
r

=
β (1 + k − σ) φχ

fxσϕMIN
r (φ − χ)2

> 0

∂Mxs

∂ϕMIN
r

= − β (1 + k − σ) φχ

fxσϕMIN
r (1 − φχ)2

< 0

(iv)
∂px

r

∂ϕMIN
r

=
k
(
1 − φ2

)
χ

ΛkϕMIN
r (φ − χ)2

> 0

∂px
s

∂ϕMIN
r

= − k
(
1 − φ2

)
χ

ΛkϕMIN
r (1 − φχ)2

< 0

(v)
∂Mtr

∂ϕMIN
r

=
(fx − f) (k + 1 − σ) φχ

ffxσϕMIN
r (1 − φχ)2

> 0

∂Mts

∂ϕMIN
r

= −(fx − f) (k + 1 − σ) φχ

ffxσϕMIN
r (φ − χ)2

< 0

(vi)
∂ϕ̃r

∂ϕMIN
r

=
(

k

k + 1 − σ

) 1
σ−1 ∂ϕ∗

r

∂ϕMIN
r

> 0

∂ϕ̃s

∂ϕMIN
r

=
(

k

k + 1 − σ

) 1
σ−1 ∂ϕ∗

s

∂ϕMIN
r

< 0


	
��
∂ϕ∗

r

∂ϕMIN
r

= Γ · (1 − φ2
) 1

k

(
χ

(χ − φ)

) k+1
k

> 0

∂ϕ∗
s

∂ϕMIN
r

= −Γ · φ (1 − φ2
) 1

k

(
χ

(1 − φχ)

) k+1
k

< 0.
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r > 0 �
� ∂Vs/∂ϕMIN

r < 0�
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∂2(ϕ∗
r/ϕ∗

s)
∂τrs∂τsr

= −
(

fx

τrs

)2

f
2k

σ−1

(
ϕMIN

r

ϕMIN
s

)⎛⎝fτk
rsf

k
σ−1
x (ϕMIN

s )k − f
k

σ−1 fx(ϕMIN
r )k

fτk
srf

k
σ−1
x (ϕMIN

r )k − f
k

σ−1 fx(ϕMIN
s )k

⎞⎠
k−1

k

< 0
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 ��� ����� ζ1 ��� ζ2 ��� �
��� ��

ζ1 = −27(αβσ2f2
x(k + 1 − σ))2

+18(αβσfx(k + 1 − σ))2((αβ(k + 1 − σ))2 + αβσfx(k + 1 − σ) − σ2f2
x)

−2((αβ(k + 1 − σ))2 + αβσfx(k + 1 − σ) − σ2f2
x)3 ���

(ζ2)
2 = (27(6(αβσfx(k + 1 − σ))2 − (αβ(k + 1 − σ))2 + αβσfx(k + 1 − σ) − σ2f2

x)2)3

+27(αβσ2f2
x(k + 1 − σ))2

−18(αβσfx(k + 1 − σ))2((αβ(k + 1 − σ))2 + αβσfx(k + 1 − σ) − σ2f2
x) +

2((αβ(k + 1 − σ))2 + αβσfx(k + 1 − σ) − σ2f2
x)3)2.
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r ��� ϕMIN

s 
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