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Motivation

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

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

@ What definition of terms of trade is generally appropriate for
understanding trade agreements?

e Surprisingly little consensus beyond two goods & perfect competition

@ Two approaches
o Recent trade agreement theory: world prices of individual varieties

@ Ossa (2011), Campolmi, Fadinger & Forlati (2014), Bagwell and
Staiger (2015) in differentiated product settings

e International macro: price the aggregate traded bundle
o Bergin & Corsetti (2015), Campolmi, Fadinger & Forlati (2012)

@ Which of these approaches is more appropriate?
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This Paper

@ Which terms-of-trade definition allows us to extend the core trade
agreement theory from the perfectly competitive setting?
e Pricing of the aggregate traded bundle: Yes

o Individual product prices: No

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

e Encompass wide range of policies & market structures

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

e Two nations acting unilaterally choose globally efficiently policies if
they ignore their ability to influence terms of trade

e "Politically optimal" policies are efficient: no first-order effects of
changes in local prices on government’s indirect utility

o Reciprocity guides nations from Nash policies to efficient policies

e Market access rules prevent manipulation in non-tariff policies
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Notation

Cr, Cur, Crry, Crr | Consumption indices (destination, origin)
Zy, Zr Consumption of outside good
Uy (CHHv Chr, ZH) Home utility
Ur (Cry, Cer, ZF) | Foreign utility
Ly, Le Labor endowments
Lern (Chu, Crn) Home labor requirement for C

Ler (Crr, ChF) Foreign labor requirement for C

Lzy, LzF Labor requirements for Z
Pwu, Pwe Terms of trade for C sector exports
Pun, Pur, Pry, Prr | Local price indices for C sector
T Iceberg transport cost

@ Next steps
e Find global planning FOCs

o Find national planning FOCs with no terms-of-trade manipulation
e Show solutions are equivalent
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Global Planner’'s Problem

@ Optimization

max Uy +AyUr
CuH,CHF  ZH,
Crr.Crr. ZF

s.t. Zy+Zr = Lzy + LzF and
Ler (Cuny Cru) + Ler (Cery Crp) 4 Lzn + Lzr = Ly + Le
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Crr.Crr. ZF

s.t. Zy+Zr = Lzy + LzF and
Ler (Cuny Cru) + Ler (Cery Crp) 4 Lzn + Lzr = Ly + Le

@ Lagrangian

Uy (Cun, Cre, Z) + Ay Uk (Cen, Crr, ZF) —
Aw (Ler (Ca, Cen) + Ler (Crey Crp) + Zn + ZF — Ly — Lf).
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Global First-Order Conditions

dUy _ dLen
dCun W dCun'
dUy _  dlcr
dChF W dCur
dUy
9 _ )
dZH WV
LdUp _dler
VdCer dCrr
LdUe o dler
YaCey — "W dCry’
d
/\Uﬁ = Aw,

Lew (Cuny Cen) + Ler (Crry ChE) + Z + ZF = Ly + LE.
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National Planning Problems

max Uy
Crt CHEZH,CFH

s.t. Ley (CHH: C,EH) + Lyy = E, and
TPwhCr + Lzn — Zy = TPwr Cur

max Ur
CrH.Crr.ZF,CHE

s.t. Lcr (C,E/:, CHF) + Ly = E and
TPwr Cur + LzF — ZF = TPwH CFrH
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Lagrangians for National Planning Problems

Ly = Uy (Cun, Cur, Zn) —

A(Len (Can, Cen) + Zu + TPwre Cur — TPwi Cen — Li).

Lr = UFr(CrH, Crr. ZF) —

Ae(Ler (Cer, CuF) + ZF + TPwh Crn — TPwe Che — LE).
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National Planning First-Order Conditions

dUy Y dLcy dUr dLcr
dCny MdCun’ dCer T dCer!
dUy dLcr
dCrr HTFEWF, TFwr dCur
dLcy dUF
P = ArTP
TFWH dCrpy dCrry FTFWH
dUy dUr Y
dzy — dzr ~— P

Len (CHHv CFH) 4+ Zy + TPwrChr — TPwHCry = E,

Lcr (Cer, CHE) + ZF + TPwr Crry — TPwe Crr = L.
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Decentralization Result

Proposition

The national planning problems (H) and (F) (where nations act as if they
cannot influence Pyy and Pry) jointly yield the same allocation as the
global planning problem with Ay = A}, /AF.
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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) finds when
government policy implies zero first-order effects of local price
changes on government's objectives, then policies are Pareto efficient

o 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?
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Decentralization with Consumers and Firms

@ Suppose local traded prices Py, Prr, PrH, PHH
@ Consumers have Marshallian Demand functions

CrH, Cur, Zy depend on {Pyy, Pre, Iy}
Crr, Crr, ZF depend on {Prr, Pry, IF}

@ National income

Iy = Ly+ Puyy(Cuy+tCrr) — Len(Chn, Crr) +
(Pur — TPwr) Cur + T(PwH — Pun) Crh-
Ie = L+ Pee(Crr + TChF) — Lcr(Crr, Curp) +

(Pen — TPwh) Crr + T(Pwr — Prr) ChE

o Implicitly define IH('DHHv PHF: PFF: PF/_/, PWHv 'DWF) and IF(-)
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Efficiency Properties

@ Home indirect utility functions

Vi (PHH, Pre, Per, Prr, Pwh, Pwr)
= Ly(Cun(-), Cur (), Cen (), Zu(-), Pwh, Pwr)

@ Using envelope arguments, we find

dVy dVy dVy dVy

pu— pu— pu— pu— O'
dPuy dPur dPry dPEr
dVy dVy

= AL TCry, P~ )
P HTCrH, dPur HTCHF

@ So efficient policies also satisfy conditions for "political optimum"
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Specific Application: Krugman (1980), CFF (2014)

Consumption indices

Local price indices

Terms of trade

Utility functions

Home labor in C

Foreign labor in C

David R. DeRemer

_€_ _€_
Chr = cunNn &1, Cey = cpyNp T,

_€ _€
ChF = curNFeT, Cep = cppNpe?

1

;1
PrH = pu Ny =T, Pry = PFH/VH;
Pur = pueNeeT, Prr = prpNpet

—1 —1
Pwr = pwr Ny T, Pwr = pwrNpet
Uy = ZHI_D‘C,D_‘,, Ur = Z,El_acgy

Ch = (CHH < + CHFefl)ﬁ,
Cr = (Crre + Cey = )T

Len = (c57) (Chm + TCrn) " (e = 1)fi)

Ler = (57) (Cer +TCur) ™ ((e — 1)fr)

-
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Derivation of Labor Requirements

o Existence of Ly (Chp, Cry) is nontrivial
e First find Ny(Cpp, Cry) from free entry

CHH +Tcrn = (e —1)fy,
CHH+TCFH = NHi(e—l)fH,and
e-1 1-c
Ny = (CHH+TCFH> € ((G—l)fH) e
@ Then
Lew = (fu+ cun +7crn) Ny

= fHNH+(CHH+TCFH) NHgfll
€ =1
= ( )(CHH+TCFH) € ((e—l)fH) .

o=

e—1
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Solution to Global Planning Problem

@ As already shown in CFF, first-best policies yield prices

PHH = PFF =
PHF = PFH =T

@ In the available policy environment, these are implemented with

e domestic subsidies eliminating monopoly distortions

o net zero trade taxes (not necessarily free trade)
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Solution to Home and Foreign Planner’s Problems

@ Marginal Labor Requirements
dLcy -1 dLcy -1
= N e—1 d = ’L’N e-1,
dCun R an dCr f
dLcr —1 dLcr -1
= N e—1 d = N e—1,
dCrr Fe el dCur T
@ At equilibrium when nations do not manipulate terms of trade
dLcy dLcr
Pwy = d TPwr = ——
TFwH dCrpy anda TFwr dCrr

(]

These equations hold when pywy = pwr =1

Implementing this "political optimum" requires
o free trade
e domestic subsidies eliminating monopoly distortion

David R. DeRemer December 3, 2015 17 / 22



What About Individual Product Prices?

@ An alternative definition of terms of trade is nations act is if they
cannot influence pywy and pwr

o But nations can influence extensive margins affecting Py and Pyr

@ Prior results

o Bagwell and Staiger (2015) show nations still choose efficient trade
policies, but these are not free trade

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

@ | show when governments choose the number of firms, Home does
not internalize the benefits of new Foreign varieties

o CFF (2014) label this as a fiscal burden shifting externality
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Summary of General Results for Product Prices

@ We can define Home & Foreign planning problems where nations act
as if they cannot influence pywy and pwr
@ Solutions to these planning problems satisfy

dViy Vi _ dVe
dpHH dpHF  dprn
Ve dVr  dVg
dprr dpur  dprH

@ But if domestic consumption influences extensive margin

dNy dN,:
dCon # 0 and 75 0

o then we have "y Yy
H F 2o
dprr dPHH

e Policies such as domestic subsidies lead to international inefficiency
December 3, 2015 19 / 22
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Reciprocity

@ Another core result is that reciprocity can guide nations from
noncooperative policies
@ Some notation:

o Policies Ay and Ag, World prices Pyy = {Pwn. Pwr},
e Planner choices: XH = {CHHr CHFv CFHv ZH},
Xe ={Crr, Cur. CrH. ZH}

@ Nash equilibrium conditions

dLy dPyw \ dXy .

(dXH + [CFH CHF] dXH> dAn = 0, and
dLFr dPw\ dXg

(dXF + [CrH ChF] dXF) dAr 0.

@ Define policy changes dAy and dAFr to be reciprocal if they serve to
undo terms-of-trade manipulation

dPyw dXy  dPw\
[Crr Chr] <dXH dhy dAF> =0

David R. DeRemer f December 3, 2015 20 / 2




Benefits of Policy Changes satisfying Reciprocity

@ Home welfare effects of policy changes

dly dPw \ dXy
<dXH +[Crn Chr] dXH> dAx
dEH dPy dXy dPyy
<dXH + [Crr ChF] dXH> dAr + [Crr ChF] dAF
@ At Nash equilibrium this reduces to
dPw
Crr Chp]l——
[Crr CHF] dAF’

@ which by definition of reciprocal policy changes equals

dPyw dXy
_[CFH CHF] dXy dAp > 0.
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21 / 2



Conclusion

@ In a wide range of models, efficient policies result if nations do not
manipulate their terms of trade

@ When policy influences extensive margins, the appropriate
terms-of-trade definition is the price of the traded bundle

@ The principle of reciprocity can apply across many policies

@ Further directions

e Evidence of extensive-margin terms-of-trade effects on noncooperative
tariffs or cooperative tariff reductions?

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