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Motivation

Core question of commercial policy: why do trade agreements exist?

One prominent answer: to prevent governments from using policy to
manipulate their terms of trade

What de�nition of terms of trade is generally appropriate for
understanding trade agreements?

Surprisingly little consensus beyond two goods & perfect competition

Two approaches

Recent trade agreement theory: world prices of individual varieties

Ossa (2011), Campolmi, Fadinger & Forlati (2014), Bagwell and
Staiger (2015) in di¤erentiated product settings

International macro: price the aggregate traded bundle

Bergin & Corsetti (2015), Campolmi, Fadinger & Forlati (2012)

Which of these approaches is more appropriate?
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This Paper

Which terms-of-trade de�nition allows us to extend the core trade
agreement theory from the perfectly competitive setting?

Pricing of the aggregate traded bundle: Yes
Individual product prices: No

Use primal approach (Dixit 1985, Costinot et al. 2015, CFF 2014)

Encompass wide range of policies & market structures

Extend perfect competition results (Bagwell & Staiger 1999, 2001)

Two nations acting unilaterally choose globally e¢ ciently policies if
they ignore their ability to in�uence terms of trade

"Politically optimal" policies are e¢ cient: no �rst-order e¤ects of
changes in local prices on government�s indirect utility

Reciprocity guides nations from Nash policies to e¢ cient policies

Market access rules prevent manipulation in non-tari¤ policies
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Notation

CHH ,CHF ,CFH ,CFF Consumption indices (destination, origin)
ZH ,ZF Consumption of outside good

UH (CHH ,CHF ,ZH ) Home utility
UF (CFH ,CFF ,ZF ) Foreign utility

LH , LF Labor endowments
LCH (CHH ,CFH ) Home labor requirement for C
LCF (CFF ,CHF ) Foreign labor requirement for C
LZH , LZF Labor requirements for Z
PWH ,PWF Terms of trade for C sector exports

PHH ,PHF ,PFH ,PFF Local price indices for C sector
τ Iceberg transport cost

Next steps

Find global planning FOCs

Find national planning FOCs with no terms-of-trade manipulation

Show solutions are equivalent

David R. DeRemer December 3, 2015 4 / 22



Global Planner�s Problem

Optimization

max
CHH ,CHF ,ZH ,
CFH ,CFF ,ZF

UH + λUUF

s.t. ZH + ZF = LZH + LZF and

LCH (CHH ,CFH ) + LCF (CFF ,CHF ) + LZH + LZF = LH + LF

Lagrangian

UH (CHH ,CHF ,ZH ) + λUUF (CFH ,CFF ,ZF )�
λW (LCH (CHH ,CFH ) + LCF (CFF ,CHF ) + ZH + ZF � LH � LF ).
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Global First-Order Conditions

dUH
dCHH

= λW
dLCH
dCHH

,

dUH
dCHF

= λW
dLCF
dCHF

,

dUH
dZH

= λW ,

λU
dUF
dCFF

= λW
dLCF
dCFF

,

λU
dUF
dCFH

= λW
dLCF
dCFH

,

λU
dUF
dZF

= λW ,

LCH (CHH ,CFH ) + LCF (CFF ,CHF ) + ZH + ZF = LH + LF .
David R. DeRemer December 3, 2015 6 / 22



National Planning Problems

max
CHH ,CHF ,ZH ,CFH

UH (H)

s.t. LCH (CHH ,CFH ) + LZH = LH , and

τPWHCFH + LZH � ZH = τPWFCHF

max
CFH ,CFF ,ZF ,CHF

UF (F)

s.t. LCF (CFF ,CHF ) + LZF = LF . and

τPWFCHF + LZF � ZF = τPWHCFH

David R. DeRemer December 3, 2015 7 / 22



Lagrangians for National Planning Problems

LH = UH (CHH ,CHF ,ZH )�
λH (LCH (CHH ,CFH ) + ZH + τPWFCHF � τPWHCFH � LH ).

LF = UF (CFH ,CFF ,ZF )�
λF (LCF (CFF ,CHF ) + ZF + τPWHCFH � τPWFCHF � LF ).
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National Planning First-Order Conditions

dUH
dCHH

= λH
dLCH
dCHH

,
dUF
dCFF

= λF
dLCF
dCFF

,

dUH
dCHF

= λHτPWF , τPWF =
dLCF
dCHF

,

τPWH =
dLCH
dCFH

,
dUF
dCFH

= λF τPWH ,

dUH
dZH

= λH ,
dUF
dZF

= λF ,

LCH (CHH ,CFH ) + ZH + τPWFCHF � τPWHCFH = LH ,

LCF (CFF ,CHF ) + ZF + τPWHCFH � τPWFCHF = LF .
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Decentralization Result

Proposition
The national planning problems (H) and (F) (where nations act as if they
cannot in�uence PWH and PFH ) jointly yield the same allocation as the
global planning problem with λU = λ�H/λ�F .

David R. DeRemer December 3, 2015 10 / 22



Next Step

Can we further characterize these results in terms of local prices faced
by consumers and producers?

Previous literature (e.g. Bagwell and Staiger, 1999) �nds when
government policy implies zero �rst-order e¤ects of local price
changes on government�s objectives, then policies are Pareto e¢ cient

This result is then useful in characterizing principles that can guide
governments from noncooperative to cooperative policy

Is there an analogous result in my general setting?

David R. DeRemer December 3, 2015 11 / 22



Decentralization with Consumers and Firms

Suppose local traded prices PHH ,PHF ,PFH ,PHH
Consumers have Marshallian Demand functions

CHH ,CHF ,ZH depend on fPHH ,PHF , IHg
CFF ,CFH ,ZF depend on fPFF ,PFH , IF g

National income

IH = LH + PHH (CHH + τCFH )� LCH (CHH ,CFH ) +
(PHF � τPWF )CHF + τ(PWH � PHH )CFH .

IF = LF + PFF (CFF + τCHF )� LCF (CFF ,CHF ) +
(PFH � τPWH )CFH + τ(PWF � PFF )CHF .

Implicitly de�ne IH (PHH ,PHF ,PFF ,PFH ,PWH ,PWF ) and IF (�)

David R. DeRemer December 3, 2015 12 / 22



E¢ ciency Properties

Home indirect utility functions

VH (PHH ,PHF ,PFF ,PFH ,PWH ,PWF )

= LH (CHH (�),CHF (�),CFH (�),ZH (�),PWH ,PWF )

Using envelope arguments, we �nd

dVH
dPHH

=
dVH
dPHF

=
dVH
dPFH

=
dVH
dPFF

= 0,

dVH
dPWH

= λ�HτCFH ,
dVH
dPWF

= �λ�HτCHF

So e¢ cient policies also satisfy conditions for "political optimum"

David R. DeRemer December 3, 2015 13 / 22



Speci�c Application: Krugman (1980), CFF (2014)

Consumption indices CHH = cHHNH
ε

ε�1 , CFH = cFHNH
ε

ε�1 ,

CHF = cHFNF
ε

ε�1 , CFF = cFFNF
ε

ε�1

Local price indices PHH = pHHNH
�1
ε�1 , PFH = pFHNH

�1
ε�1

PHF = pHFNF
�1
ε�1 , PFF = pFFNF

�1
ε�1

Terms of trade PWH = pWHNH
�1
ε�1 ,PWF = pWFNF

�1
ε�1

Utility functions UH = ZH 1�αC α
H ,UF = ZF

1�αC α
F ,

CH = (CHH
ε�1

ε + CHF
ε�1

ε )
ε

ε�1 ,
CF = (CFF

ε�1
ε + CFH

ε�1
ε )

ε
ε�1

Home labor in C LCH =
�

ε
ε�1
�
(CHH + τCFH )

ε�1
ε ((ε� 1)fH )

1
ε

Foreign labor in C LCF =
�

ε
ε�1
�
(CFF + τCHF )

ε�1
ε ((ε� 1)fF )

1
ε

David R. DeRemer December 3, 2015 14 / 22



Derivation of Labor Requirements

Existence of LCH (CHH ,CFH ) is nontrivial

First �nd NH (CHH ,CFH ) from free entry

cHH + τcFH = (ε� 1)fH ,
CHH + τCFH = NH

ε
ε�1 (ε� 1)fH , and

NH = (CHH + τCFH )
ε�1

ε ((ε� 1)fH )
1�ε

ε .

Then

LCH = (fH + cHH + τcFH )NH

= fHNH + (CHH + τCFH )NH
�1
ε�1

=

�
ε

ε� 1

�
(CHH + τCFH )

ε�1
ε ((ε� 1)fH )

1
ε .
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Solution to Global Planning Problem

As already shown in CFF, �rst-best policies yield prices

pHH = pFF = 1

pHF = pFH = τ

In the available policy environment, these are implemented with

domestic subsidies eliminating monopoly distortions

net zero trade taxes (not necessarily free trade)

David R. DeRemer December 3, 2015 16 / 22



Solution to Home and Foreign Planner�s Problems

Marginal Labor Requirements

dLCH
dCHH

= NH
�1
ε�1 and

dLCH
dCFH

= τNH
�1
ε�1 ,

dLCF
dCFF

= NF
�1
ε�1 and

dLCF
dCHF

= τNF
�1
ε�1 .

At equilibrium when nations do not manipulate terms of trade

τPWH =
dLCH
dCFH

and τPWF =
dLCF
dCHF

These equations hold when pWH = pWF = 1

Implementing this "political optimum" requires

free trade

domestic subsidies eliminating monopoly distortion

David R. DeRemer December 3, 2015 17 / 22



What About Individual Product Prices?

An alternative de�nition of terms of trade is nations act is if they
cannot in�uence pWH and pWF

But nations can in�uence extensive margins a¤ecting PWH and PWF

Prior results

Bagwell and Staiger (2015) show nations still choose e¢ cient trade
policies, but these are not free trade

CFF (2014) show if nations have a domestic subsidy, the �rst-best free
trade policies are not the solution to this problem

I show when governments choose the number of �rms, Home does
not internalize the bene�ts of new Foreign varieties

CFF (2014) label this as a �scal burden shifting externality

David R. DeRemer December 3, 2015 18 / 22



Summary of General Results for Product Prices

We can de�ne Home & Foreign planning problems where nations act
as if they cannot in�uence pWH and pWF
Solutions to these planning problems satisfy

dVH
dpHH

=
dVH
dpHF

=
dVH
dpFH

= 0,

dVF
dpFF

=
dVF
dpHF

=
dVF
dpFH

= 0.

But if domestic consumption in�uences extensive margin

dNH
dCHH

6= 0 and dNF
dCFF

6= 0

then we have
dVH
dpFF

6= 0, dVF
dpHH

6= 0.

Policies such as domestic subsidies lead to international ine¢ ciency.
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Reciprocity

Another core result is that reciprocity can guide nations from
noncooperative policies

Some notation:
Policies ΛH and ΛF , World prices PW = fPWH ,PWF g,
Planner choices: XH = fCHH ,CHF ,CFH ,ZH g,
XF = fCFF ,CHF ,CFH ,ZH g

Nash equilibrium conditions�
dLH
dXH

+ [CFH CHF ]
dPW
dXH

�
dXH
dΛH

= 0, and�
dLF
dXF

+ [CFH CHF ]
dPW
dXF

�
dXF
dΛF

= 0.

De�ne policy changes dΛH and dΛF to be reciprocal if they serve to
undo terms-of-trade manipulation

[CFH CHF ]
�
dPW
dXH

dXH
dΛH

+
dPW
dΛF

�
= 0,

and [CFH CHF ]
dPW
dXH

dXH
dΛH

< 0.
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Bene�ts of Policy Changes satisfying Reciprocity

Home welfare e¤ects of policy changes�
dLH
dXH

+ [CFH CHF ]
dPW
dXH

�
dXH
dΛH

+�
dLH
dXH

+ [CFH CHF ]
dPW
dXH

�
dXH
dΛF

+ [CFH CHF ]
dPW
dΛF

.

At Nash equilibrium this reduces to

[CFH CHF ]
dPW
dΛF

,

which by de�nition of reciprocal policy changes equals

�[CFH CHF ]
dPW
dXH

dXH
dΛH

> 0.
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Conclusion

In a wide range of models, e¢ cient policies result if nations do not
manipulate their terms of trade

When policy in�uences extensive margins, the appropriate
terms-of-trade de�nition is the price of the traded bundle

The principle of reciprocity can apply across many policies

Further directions

Evidence of extensive-margin terms-of-trade e¤ects on noncooperative
tari¤s or cooperative tari¤ reductions?

Can we characterize policy space limitations that lead to international
externalities other than terms of trade?

David R. DeRemer December 3, 2015 22 / 22
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