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ABSTRACT: We study the labor market effects of realignment in fixed bilateral exchange
rates, such as China’s peg to the US dollar. We employ the open economy model developed by de
Melo and Robinson to identify the core parameters of the real, trade side of the economy driving
the unemployment effects of bilateral exchange rate realignment. A small open economy version
of the model is explored analytically and a large multicountry version numerically. Analytics
in the small open economy model show that unemployment effects of adjusting of a bilateral
peg hinge on the fraction exported to and imported from the trading partner. A larger fraction
exported to and a smaller fraction imported from the trading partner make it more likely that
revaluation of a trading partner’s currency has beneficial effects. Numerics in the large economy
model show that Chinese revaluation can generate both positive and negative unemployment
effects depending upon underlying parameter values. Adverse unemployment effects can go
along with an improving trade balance.
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1 Introduction

The recent exchange rate literature is largely focused on monetary policy and credit imbalances.

Yet with bilateral pegs (like East Asian economies relative to the U.S. dollar) policy focus has

also been placed on relative real prices and export competitiveness rather than monetary policy

per se. Indeed bilateral pegs and fixed exchange rates have been a source of significant tension

within the multilateral trading system. Most recently, this has been reflected in real pressure

in the U.S. for punitive tariffs against China, backed by Krugman’s claims that in recent years

China’s currency peg to the US dollar has cost the US millions of jobs. 1 Earlier iterations

of the political cycle around bilateral rates include the older literature on Japan and U.S.

competitiveness, including Krugman (1991).

While bilateral exchange rates are highly policy relevant, broadly speaking the literature

is focused instead on generic exchange rate changes (i.e. vis-a-vis the world as a whole), and

the role of interest rates and monetary policy in a world of floating rates. The literature on

China’s misalignment has focused on the magnitude of the misalignment, and its impact on

China’s export performance.2 This paper’s contribution is a better understanding of the real-

side effects of fixed bilateral exchange rate pegs and undervaluation. While we explore the

1See for example Bergsten (2010), as well as Krugman (2010). The collection of papers in Evenett (2010)
provides excellent background on the political economy relevance of bilateral currency pegs. Also see Frankel
(2011) for a structural macro assessment.

2This includes for example Sato, et al (2012) and Goldstein and Lardy (2006). As reflected in the latter, initial
concern was about realignment to reflect economic reforms, which had shifted the potential trade performance
of China’s economy. More recent concern has included not only the jobs issue explored here, but the issue of
capital account imbalances. See, for example, McKibbon and Schnabi (2013).
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Chinese case numerically, we also provide a more general analytical assessment of the issue. We

examine the trade-related impact of exchange rate policies, focusing on the impact of a bilateral

peg on real price competitiveness and unemployment. At a practical level, the issue of bilateral

revaluation has immediate relevance for trade policy given the exchange rates dispute between

China and the US, the earlier exchange rates dispute between Japan and the US, and ongoing

calls by Brazil for inclusion of exchange rate issues within the trading system’s governing body

of the WTO.

As we are interested in trade related mechanics, we work with an analytical general equilib-

rium model of production and trade rather than a DSGE model. More specifically, we employ

the open economy general equilibrium model of de Melo and Robinson (1989) to study the

unemployment effects of bilateral realignment of exchange rates. We first study a small open

economy version of the model to derive analytical results and then use numerics to explore

bilateral realignment in a setting with multiple, large countries.

In the small open economy model of de Melo and Robinson (1989) goods are produced for the

domestic and the exporting market. Domestic and exporting goods are imperfect substitutes.

Consumption consists of domestic goods and imports, which are also imperfect substitutes. The

economy is small, implying that it does not affect world prices. We add the use of intermediates

in production besides capital and labor and work with Armington preferences across goods

from different trading partners. The labor market is characterized by efficiency wages implying

that unemployment emerges endogenously in the model. We focus on an environment of fixed

exchange rates and consider the effect of realignments of the exchange rate that is under direct

control of the policymaker of a country’s trading partner. So, we do not model the endogenous

determination of the exchange rate.3 Also, with the focus on the real side of the economy, we do

not model trade in financial assets explicitly. We work with a setup where the Marshall-Lerner

condition is satisfied, implying that the trade balance improves in response to revaluation of a

trading partner.

The followed approach enables us for the small open economy case to identify analytically

and in an intuitive way the core parameters of the real side of the economy driving the unem-

ployment effects of bilateral realignment. To build intuition we look at the case of currency

revaluation of a country’s trading partner, fitting with the example of the unemployment effect

in the US of China revaluing its currency. We show that the import and export shares of trade

3In line with this assumption money plays no role in the economy.
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of the exchange rate realigning trade partner are crucial determinants of the unemployment ef-

fects. Conventional reasoning suggests that a country’s output and employment will rise when

its currency falls. The chain of logic is relatively straightforward – improved export competi-

tiveness stimulates demand and so drives up output. The increased price of imports as a result

of devaluation may also reduce output through adverse supply effects (Edwards (1986) and van

Wijnbergen (1986)).4 We show in a baseline model with flexible labor markets and balanced

trade that a trading partner’s currency revaluation is harmful when the import share from that

country exceeds the export share to that country. In the analytics we also show the impact of

imperfect information, incomplete exchange rate pass through and the share of intermediates

in gross output on the unemployment effects of bilateral revaluation.

To study bilateral realignment in a setting with multiple, large countries we move on to

numerics. The numeric version of the model is calibrated to global macroeconomic data in

2007 aggregated to 19 economic regions using macroeconomic data from the IMF’s World Eco-

nomic Outlook and trade data from the GTAPv8 database. We explore the effects of a 20%

revaluation of the Chinese exchange rate. We consider both a bilateral revaluation vis-a-vis

the dollar and a multilateral revaluation vis-a-vis all other currencies. The numerics generate

three interesting sets of results. First, calibration to real world data shows that the unem-

ployment effects of Chinese revaluation in the US can be both positive and negative depending

upon underlying parameter values. A possible unemployment increasing effect is driven by the

fact that the import share of China in total imports of the US (16% in 2007) is much larger

than the export share of China in US exports (5% in 2007). Second, we demonstrate that the

increasing unemployment effects of a trading partner’s exchange rate revaluation can go along

with an improving trade balance. So, revaluation of the Chinese currency can lead to a higher

US unemployment and still generate an improving trade balance for the US. Third, numerics

highlight the importance of the different parameters in the model for the unemployment effects

of bilateral realignment. A larger exchange rate pass through makes it more likely that Chinese

revaluation leads to a higher US unemployment rate. A smaller wage curve elasticity and a

larger input substitution elasticity magnify the effect of Chinese revaluation, i.e. they lead to a

stronger positive or negative reaction in the US unemployment rate. The import substitution

and export transformation elasticities have an ambiguous effect on the unemployment effects of

4Higher import prices adversely affect employment for two reasons. Imported intermediates become more
expensive, reducing the marginal product of labor and thus the demand for labor. And a higher price of imported
final goods leads to higher wage demands.

3



Chinese revaluation.

Work related to the current paper consists of three strands of literature. First, there is the

literature pointing out the various theoretical channels through which broad-based devaluations

can be contractionary (Hirschman (1949), Diaz-Alejandro (1963), Krugman and Taylor (1978),

Edwards (1986) and van Wijnbergen (1986)). Devaluations can have contractionary effects

through the supply side because of increased prices of imported intermediates and upward wage

pressure. This is the channel stressed in the current paper. Other possible contractionary effects

run through the demand side as a result of a change in the composition of demand and reduced

tariff revenues (Diaz-Alejandro (1963) and Krugman and Taylor (1978)) and through balance

sheet effects with firms’ borrowing costs of foreign denominated loans rising with currency

devaluations (Cespedes (2004) and Frankel (2005)).56

A second related strand of literature consists of the theoretical open economy New Keynesian

models and the open economy DSGE models that can be used in real world simulations. Gali

and Monacelli (2005) develop a small open economy New Keynesian model and compare the

welfare effects of an exchange rate peg with other policy rules like domestic inflation and CPI-

based Taylor rules concluding that the latter rules dominate the exchange rate peg in welfare

terms. Open economy DSGE models like Erceg et al. (2006), Adolfson (2007) and Bodenstein

et al. (2009) can be used to study the effects of exchange rate realignments. These models do

not consider fixed exchange rate regimes, so shocks to monetary policy leading to changes in the

exchange rate can be employed in these models to evaluate the effects of exchange rate changes.

A third related strand of literature is the empirical work evaluating the unemployment effects

of devaluations using a variety of methods (Edwards (1986), Gylfason and Radetzki (1991),

Kamin and John (2000), Shi (2006) and Bebczuk, et al. (2006)). Most of this work finds that

devaluations work out contractionary. All cited work in the three strands of literature explores

the impact of broad based revaluation vis-a-vis all trading partners, whereas our focus is the

impact of revaluation of one of the trading partners. One exception is the work by Fair (2010).

He uses a macroeconometric model to estimate the effects of Chinese realignment and finds that

output and employment fall slightly with a Chinese revaluation. Fair (2010) also stresses the

adverse effect through higher import prices, but he does not identify trade shares as a crucial

5Summaries of the literature on contractionary effects of devaluations are Lizondo and Montiel (1989) and
Frankel (2011).

6Since our focus is on bilateral revaluation it is not likely that balance sheet effects will play a big role unless
most loans are denominated in the exchange rate realigning country.
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variable and focuses on wealth and interest rate effects of higher import prices instead of effects

through prices of intermediates and wage demands.

The paper is organized as follows. We develop the basic model in 2. The properties of

the small open economy model are explored analytically in Section 3. This is followed by the

multicountry numerics in Section 4. Finally, we summarize and conclude in Section 5.

2 Basic Model

A small open economy produces and consumes tradables and non tradables. Output X is a

CET function of the imperfect substitutes domestic goods supplied, Ds, and exports, E:7

X = G (E,Ds) =

(
βEE

θ+1
θ + βDsD

θ+1
θ

s

) θ
θ+1

(1)

Consumption Q is a CES function of the imperfect substitutes domestic goods demanded, Dd,

and imports, M :

Q = F (M,Dd) =

(
αMM

σ−1
σ + αDdD

σ−1
σ

d

) σ
σ−1

(2)

The price indexes px and pq corresponding respectively to X and Q in equations (1) and (2)

are a function of the aggregate exporting price pe, the aggregate importing price pm and the

domestic price pd:

px =
(
β−θE pθ+1

e + β−θDsp
θ+1
d

) 1
θ+1

(3)

pq =
(
ασMp

1−σ
m + ασDdp

1−σ
d

) 1
1−σ (4)

Optimality along the CET transformation curve and the CES indifference curve imply the

following conditions:

E

Ds
=

(
βDs
βE

pe
pd

)θ
(5)

M

Dd
=

(
αM
αDd

pd
pm

)σ
(6)

Domestic equilibrium requires equality of supply and demand for non tradables:

Dd −Ds = 0 (7)

7Table 2 in Appendix A contains a description of the variables and parameters of the model.
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There are N trade partners. With Armington preferences the price index of imports pm and

the price index of exports pe are equal to:

pm =

(
N∑
i=1

γηi p
1−η
m,i

) 1
1−η

(8)

pe =

(
N∑
i=1

δ−ωi pω+1
e,i

) 1
ω+1

(9)

pm,i and pe,i are respectively the import prices and export prices of country i in terms of the

home currency. Import prices πm,i and export prices πe,i in terms of the currency of country

i are given reflecting the small country assumption. The prices in terms of the home currency

and country’s i currency are related by a bilateral exchange rate Ri, defined as the price of the

currency of country i in terms of the home currency:8

pm,i = Riπm,i (10)

pe,i = Riπe,i (11)

An increase in Ri corresponds with a revaluation of the exchange rate of trading partner i.

Capital inflows B are positive when the country’s imports exceed its exports:

B = pmM − peE (12)

To address both demand and supply side effects, we add a production structure, in contrast to

de Melo and Robinson (1989) where output X is fixed. There is a continuum of firms of mass

N , using intermediates I, labor L and capital K in production giving rise to the following CES

production function:

X =
(
λII

ρ−1
ρ + λLL

ρ−1
ρ + λKK

ρ−1
ρ

) ρ
ρ−1

(13)

We assume that the amount of capital is fixed. Firms use aggregate good Q with corresponding

price pq as intermediate inputs implying the following demand for intermediates:

I =

(
λI
px
pq

)ρ
X (14)

8In (analytical) extensions to the basic model we relax this identity and consider incomplete pass-through.
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The labor market is characterized by efficiency wages as in Shapiro and Stiglitz (1984). We

follow the exposition of the model in Boeters and Savard (2013), which is based upon Pissarides

(1998). There is a continuum of workers of mass L either employed or unemployed. Workers

can choose between two effort levels, an effort level of 0 and an effort level of e. Firms will pay

high enough wages to induce the positive effort level e and hence prevent shirking. With s the

separation rate, so the hazard rate at which a job ends, χ the hazard rate at which a shirking

worker gets caught, d the discount rate of workers, w the nominal wage and c the replacement

rate (level of unemployment benefits relative to real wages), the no-shirking condition can be

written as:

w

pq
=

1

1 − c

(
d+ χ+

s

u

) e
χ

(15)

u is the unemployment rate and is defined as:

u =
L− L

L
(16)

Labor demand follows from profit maximization and is given by the following expression:

L =
(
φL
px
w

)ρ
X (17)

3 Small Open Economy Model: Analytics

In this section we point out analytical results on the unemployment effects of exchange rate

realignment of one of the trading partners in a small economy setting starting from balanced

trade, i.e. B = 0. We can log linearize the equilibrium conditions in section 2 to derive the

effect of a change in the exchange rate of country i, Ri on the unemployment rate u. As shown

in Appendix A this generates the following relative change in unemployment:

û =
ρ

A (u)

1

1 − λI − λL
κTR (sm,i − se,i) R̂i (18)

Variables with a hat indicate relative changes. κTR is the trade share of output, κTR = peE
peE+pdD

and is equal on the import and export side, since B = 0. sm,i and se,i are the import and

export share of country i in total imports and total exports respectively, sm,i =
pm,iMi

N∑
i=1

pm,iMi

and se,i =
pe,iEi
N∑
i=1

pe,iEi

. A (u) is defined in Appendix A. It is positive and is a function of the
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unemployment rate and the parameters of the model.

We can state the following result based upon equation (18):

Proposition 1. In a small economy starting from balanced trade, the unemployment rate falls

in response to revaluation of the currency of one of its trading partners if and only if the share

of its exports to the trading partner is larger than the share of imports from the trading partner.

Proposition 1 follows directly from equation (18). The unemployment rate is affected

through three channels by a revaluation of the currency of one of its trading partners. First, an

increase in the sales price px as a result of revaluation of the currency of a trading partner raises

the value marginal product of labor stimulating labor demand. Second, an increase in pq raises

the cost of intermediates used in production. This decreases the marginal product of labor and

thus the demand for labor. Third, the rise in pq raises the wage demanded by workers, which

leads to a higher unemployment rate. Under the assumptions of a small economy starting from

balanced trade, the beneficial effect of a revaluation of a trading partner’s currency dominates

if the export share of the revaluating trading partner is larger than the import share.

As a next step we explore the impact of two types of rigidities on the unemployment effect

of exchange rate realignment of a country’s trading partner that might play a role in the short

run. In particular, we study the impact of imperfect information on the labor market and of

incomplete pass through in the exchange rate market. The role of imperfect information in the

macro literature is discussed by Mankiw and Reis (2002) and Mankiw and Reis (2010). We

introduce imperfect information on the labor market with workers demanding compensation

for the expected instead of actual price level and partial adjustment of the expected price level

to the actual price level. Campbell (2010) chooses the same setup by merging efficiency wages

with partial adjustment of the expected price level. Partial adjustment of the expected price

level is most appropriate in a dynamic setting like Campbell (2010) who derives a Philips curve

with his setup. But also in our static setup it can be employed. Movement from one equilibrium

to the next with partial adjustment of expected prices represents a movement in the medium

run, where workers do not ask full compensation for increased prices. It can be seen as the

intermediate case between the short run, where wages would be fixed and the long run where

wages fully adjust requiring full compensation for price increases.

To model imperfect information we replace the actual real wage w
pq

on the LHS of the no

shirking condition in equation (15) by the expected real wage w
peq

with peq the expected price
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level. The expected price level peq responds less than proportional to the true price level pq,

p̂eq = ξpq p̂q, with ξpq an inverse measure for the degree of imperfect information.

In the short run, changes in exchange rates might not fully work through into domestic

prices.9 The literature on exchange rate pass through documents a rate of pass through much

lower than 1 (see for example Gopinath and Rigobon (2008) and Nakamura and Steinsson

(2012)). Working with a small country, there can be imperfect exchange rate pass through

on the importer side. The domestic import price pm,i changes less than proportional with the

exchange rate Ri, p̂m,i = ξpm,iR̂i, with ξpm,i a measure for the degree of pass through of goods

from country i.

Adding imperfect information and incomplete exchange rate pass through, the new expres-

sion for the change in unemployment is:10

û =
ρ

A (u)

κTR
1 − λI − λL

((
λI + ξpq (1 − λI)

)
sm,iξpm,i − se,i

)
R̂i

+
ρ

A (u)

(1 − κTR)

1 − λI − λL

(
λI + ξpq (1 − λI) − 1

)(
A2R̂i +

1

θ + σ
dB

)
(19)

A2 is defined in Appendix A. It is positive and a function of parameters. Equation (19) makes

clear that the export share and import share of a trading partner, the extent of incomplete

information as measured by the parameter ξpq , the pass through rate ξpm,i and the intermediates

share of total input λI together determine the unemployment effect of a trading partner’s

revaluation.11 More specific we can state the following:

Proposition 2. In a small economy with balanced trade and a substitution elasticity between

domestic and imported goods larger than 1, it is more likely that revaluation of the currency of

one of the trading partners of a country drives down the unemployment rate of a country if:

1. The degree of imperfect information among workers is larger

2. The rate of exchange rate pass through is smaller

3. The share of intermediates in total input is smaller

The first part of Proposition 2 reflects that a larger degree of imperfect information means

that higher import prices do not have such a big impact on wages the workers demand. This

9Our model does not require perfectly competitive firms. Armington preferences can go along with for example
small group monopolistic competition (Francois and Reinert (1998)) featuring incomplete pass-through. We do
not model such a setup explicitly, though, and only explore the implications of incomplete pass-through in general.

10Derivation in Appendix A.
11The term dB reflecting the impact of a changing trade balance is discussed in Appendix A
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reduces the adverse effect on unemployment of revaluation of a trading partner.12 Hence, the

unemployment effect is more likely to be detrimental in the longer run, when wages can fully

adjust.

Incomplete pass through goes together with markup adjustments and market power. With

revaluation of the currency of a trading partner, incomplete pass through means that importers

with market power lower their markups. Part 2 points out that a lower degree of pass through

dampens the adverse unemployment effects of revaluation of the currency of a trading partner,

because import prices do not rise so much. The importers with market power like for example

Walmart pay the price for this dampened effect on unemployment, because of the lower markups

they charge.13

The third part is driven by the fact that a larger import price raises unemployment through

two channels: it depresses the marginal product of labor and raises wage demands. With

labor market rigidities, the impact through the first channel is stronger. Hence, the larger the

intermediates share, the larger the detrimental effect on unemployment.14

4 Large Economy Model: Numerics

So far we have worked with a small country to derive analytical results. In this section, we

work with a large country setting and thus move to numerics. The model is calibrated to

macroeconomic data for 2007 aggregated to 19 economic regions, based on aggregate data from

the IMF’s World Economic Outlook database (IMF (2010)), trade data from the GTAPv8

database from the GTAP Project (Hertel, et al. (2012)) and unemployment rates from ILO

(ILO (2012)). Appendix B lists the set of equations for the multicountry model. All equations

are as in the basic model, but we explicitly model all countries, implying that foreign prices are

not given.15 Running simulations requires an explicit expression for how the capital balance

changes. We focus on the case where the Marshall-Lerner condition is met (so trade balances

improve with a devalued exchange rate.) These conditions are discussed formally in Appendix

12From equation (19) there are two channels, a direct effect through higher import prices and an indirect
effect through higher prices of domestic goods when the substitution elasticity between domestic and imported
varieties, σ, is larger than 1.

13As we are considering a small country, the rate of pass through onto sales prices in the export market is
by definition zero: firms have no market power in the foreign market and are thus not able to pass part of the
lower exchange rate onto their buyers. In the simulations we address the large country case and also come to the
possibility of incomplete pass through on the exporter side.

14Appendix A discusses the effects of the term dB, representing the effect of a changing trade balance.
15GAMS-based model code and the data used in the simulations are available upon request.
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B.

In the numerical analysis we have to choose values for the parameters σ, η, θ, ω, ρ, c, d, χ,

s, e, µ, ξpq , ξpm . The chosen values and the sources used are displayed in table 1. We start with

a discussion of the trade elasticities. The substitution elasticities on the importer side σ and η

are taken from Feenstra, et al. (2012) who argue that the ’macro’ elasticity between domestic

and imported varieties is smaller than the ’micro’ elasticity between imported varieties from

different sources. Their median estimates are a macro elasticity of σ not different from 1 and

a micro elasticity η equal to 3.1. For the transformation elasticities θ and ω we use Hillberry

and Hummels (2013) who relate the transformation elasticities to the substitution elasticity and

Pareto shape parameter in a Melitz (2003) firm heterogeneity model. The argument is based on

Feenstra (2010) who shows that the Melitz (2003) model implies a CET function for exports to

different destinations. In particular, the transformation elasticity is equal to αι
ι−1 −1, with a the

Pareto shape parameter and ι the substitution elasticity between varieties. Using the values for

the substitution elasticity of 3.8 and the shape parameter of 3.4 from Bernard, et al. (2007), we

set the transformation elasticities θ and ω at 3.6.16

In choosing ρ, the substitution elasticity between inputs in the production function, we

observe that most CGE models work with a nested production function with a different substi-

tution elasticity between value added and intermediates and between the different factor inputs

in value added. Hertel, et al. (2012) specify a Leontief structure for substitution between value

added and intermediates and an elasticity between factor inputs ranging between 0.20 and 1.68.

Based upon this source, we set ρ at an average of 0.35. The rate of exchange rate pass through is

set at 0.64 following recent work by Nakamura and Steinsson (2012), who employ US microdata

and account for the large share of goods that are replaced.

Turning to the labor market, we follow Boeters and Savard (2013) in choosing the parame-

ters. They argue that plausible values for s and d are respectively 0.2 and 0.05. The replacement

rate is set at 0.6 and the baseline unemployment rates are from ILO. Defining the wage curve

elasticity ε w
pq
,u as the elasticity of the wage with respect to unemployment, χ can be determined

from the no shirking condition in equation (15). Boeters and Savard (2013) propose a value of

−0.1 for ε w
pq
,u based upon Blanchflower and Oswald (1995). This value for ε w

pq
,u implies for an

16The taste parameters βEi , αMi , γij , δij , φI , φL, φK are determined by setting all prices at 1 in the baseline
and expressing the taste parameters and scale parameters as a function of the value shares. Further details are
available upon request. If in the baseline prices are not equal to 1, this just means that volumes of the different
variables are measured in different units.
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Table 1: Baseline Parameters
Parameter Value Description Source

σ 1 Substitution elasticity between

domestic goods and imports Feenstra, et al. (2012)

η 3.1 Substitution elasticity between

imports different countries Feenstra, et al. (2012)

θ 3.6 Transformation elasticity between Hillberry and Hummels (2013) and

domestic goods and exports Bernard, et al. (2007)

ω 3.6 Transformation elasticity between Hillberry and Hummels (2013) and

exports to different countries Bernard, et al. (2007)

ρ 0.35 Substitution elasticity between

inputs production function Hertel, et al. (2012)

ξpm 0.64 Rate of exchange rate pass through Nakamura and Steinsson (2012)

c 0.6 Replacement rate Boeters and Savard (2013)

d 0.05 Discount rate workers Boeters and Savard (2013)

ε w
pq
,u −0.1 Wage curve elasticity Blanchflower and Oswald (1995)

χ 18 Detection rate of shirking Boeters and Savard (2013)

s 0.2 Separation rate Boeters and Savard (2013)

unemployment rate of 0.05 a χ close to 18. Finally, the effort level e follows from the baseline

values of the other parameter values and the baseline unemployment rate. Explicit expressions

for both χ and e are derived in Appendix B. We abstract from imperfect information on the

labor market in the simulations.

Before pointing out the results of the numerical analysis, we briefly discuss expected changes

in the effect of revaluation of one of the country’s trading partners moving from a small economy

model to a setting with multiple, large countries. The first is that foreign prices πm,i and πe,i

vary in a large country setting with the volume of the country’s imports and exports. The

revaluation raises both the export and import price in domestic currency. This implies more

exports and less imports. More exports means more imports for the trading partner and a move

along its import demand function, such that the export price of the home country will increase

less as a result of the revaluation and the gains on the export side will be smaller. The decrease

in imports means a shift along the export supply curve of the trading partner towards lower

prices. Home’s import price will go up less and the losses on the import side will be smaller.

So, we can expect that working with a large instead of small country attenuates the effects of

an exchange rate realignment.

Additionally, in the basic model we were able to focus strictly on price changes of the

realigning trading partner. If the realigning country also revalues relative to third countries,

12



export and import prices vis-a-vis other countries will change as well. This will magnify effects.

Revaluation of the realigning trading partner vis-a-vis other countries implies on the export side

that home becomes cheaper in third markets and will pick up market share. Exports and the

export price will increase implying larger gains on the export side. On the import side effects also

become larger. Third countries will have to pay more for imports from the revaluing country.

This drives up their price of exports through increased prices of intermediates and a shift in

demand towards non-tradables. The higher export price of third countries makes imports for

our country more expensive with adverse unemployment effects. So, both the beneficial effect

on the export side and the adverse effect on the import side become larger in a multicountry

setting.

Hence, on net we do not know what the effects are. Working with a large country attenuates

effects, whereas the multiple country setting magnifies effects.

We numerically evaluate the effects of revaluation by China on the unemployment rate in the

US, starting from the baseline for 2007. We implement both a 20% revaluation against the US

(a bilateral revaluation), and a 20% revaluation against the world (a multilateral revaluation).

This is done while ranging parameters to examine their role.

In the top panel of Figure 1 we display the baseline unemployment rate of 4.6% in the US

and the unemployment rate in the US after a 20% bilateral and multilateral revaluation by

China as a function of the rate of exchange rate pass through ξpm . The figure shows that the

unemployment rate can both rise and fall in response to Chinese revaluation, depending upon

the rate of exchange rate pass through. The bottom panel of Figure 1 exposes the baseline trade

deficit of the US (in $10,000) and the trade deficit after bilateral and multilateral revaluation.

The top and bottom panel make clear that a rising or falling unemployment rate can go along

with an improving trade balance (a lower trade deficit) depending upon the degree of exchange

rate pass through. Hence, we can make the following observation:

Observation 1. In a multi-country setting with large countries, revaluation of the currency of

one of the trading partners can lead to both a fall and a rise in the unemployment rate, even

with an improvement in the trade balance.

Next, we evaluate how the different parameters affect the unemployment impact of bilateral

revaluation. In all figures the baseline unemployment rate in the US is 4.6% and the values of

the parameters not varied are as in table 1. In figure 2 we explore how the US unemployment

13
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Figure 1: The effect of a 20 percent Chinese multilateral revaluation on the US unemployment
rate and the US trade deficit as a function of the pass through rate
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Figure 2: The effect of a 20 percent Chinese multilateral revaluation on the US unemployment
rate as a function of the pass through rate and the wage curve elasticity

rate change in response to Chinese multilateral revaluation is a function of both the exchange

rate pass through ξpm and the wage curve elasticity ε w
pq
,u. Figure 3 displays the change in

the unemployment rate with Chinese multilateral revaluation as a function of the pass through

rate ξpm and the substitution elasticity between input factors, ρ. Finally, Figure 4 shows the

unemployment rate change after Chinese multilateral revaluation as a function of the import

demand substitution elasticity between varieties from different countries η and the elasticity of

transformation between exports to different destinations, ω. Based upon these three figures we

make the following observation:

Observation 2. In a multi-country setting with large countries, the effect of Chinese revaluation

on the US unemployment rate

1. is more likely to be positive with a larger degree of exchange rate pass through

2. gets magnified with a smaller wage curve elasticity

3. gets magnified with a larger input substitution elasticity

4. can be both more and less likely with a larger import substitution elasticity

5. can be both more and less likely with a larger export transformation elasticity

Part (1) of observation 2 follows from figures 1, 2 and 3. A larger degree of exchange rate

pass through raises the adverse impact on unemployment on the import side. Therefore, it is
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Figure 3: The effect of a 20 percent Chinese multilateral revaluation on the US unemployment
rate as a function of the pass through rate and the input substitution elasticity

more likely that unemployment in the US will rise as a result of Chinese revaluation.17 Part (2)

follows from figure 2. If the unemployment rate falls below the baseline of 4.6% as a result of

Chinese revaluation, the unemployment rate falls more with a smaller wage curve elasticity. And

if the unemployment rate rises above 4.6%, it rises more with a smaller wage curve elasticity.

The sign of the impact on the unemployment rate is determined by the net effects on labor

demand and the size of the wage curve elasticity then determines the size of the reaction.

Figure 3 leads to part (3) of observation 2. If the unemployment rate rises above 4.6%, the in-

crease is stronger with a larger input substitution elasticity and if it falls the unemployment rate

drops more with a larger input substitution elasticity. The input substitution elasticity affects

the unemployment response to bilateral revaluation through two channels. First, revaluation

of a trading partner makes imported intermediates more expensive leading to a substitution

from intermediates towards labor in production. This substitution is stronger with a larger

input substitution elasticity and this leads to a larger drop in the unemployment rate. Second,

revaluation raises the price of final goods imported and this drives up wage demand and thereby

raises the unemployment rate. This increasing impact on the unemployment rate is stronger

with a larger input substitution elasticity, as there will be more substitution away from labor.

17The unemployment reducing effect of Chinese revaluation through more export sales by the US is also stronger
with a larger degree exchange rate pass through. But since the US imports much more from China than it exports
to China, the effect on the import side dominates. For other countries with a different trading pattern we find
reverse effects. So, for example in Australia the unemployment rate falls more with a larger degree of exchange
rate pass through, since Australia is exporting (slightly) more to China than importing from China. Simulation
results are available upon request.
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Figure 4: The effect of a 20 percent Chinese multilateral revaluation on the US unemployment
rate as a function of the import substitution elasticity and the export transformation elasticity

With a falling unemployment rate, the first effect dominates and with a rising unemployment

rate, the second effect dominates.

Part (4) and (5) follow from Figure 4. So, the impact of the import substitution elasticity

η and the export transformation elasticity ω on the reduction in the US unemployment rate

as a result of Chinese revaluation is ambiguous. The intuition for the ambiguous effects is

somewhat complicated. The import substitution elasticity affects the US unemployment rate

response in two ways. First, the unemployment rate falls more as a result of Chinese revaluation

with a larger substitution elasticity, because the US can more easily shift import demand away

from Chinese goods towards goods from other countries. Figure 4 makes clear that this effect

dominates for larger values of η. Second, a larger substitution elasticity means that third

countries can switch more easily between sourcing countries. This is bad for the demand for US

products, since the US becomes more expensive relative to other sourcing countries as a result

of Chinese revaluation with the US importing relatively a lot from China. This effect dominates

for small values of η.

The export transformation elasticity also affects the Chinese revaluation impact on US

unemployment in two ways. First, a larger export transformation elasticity means that third

countries can transfer their exports more easily from China towards the US market. This leads to

a larger drop in the US unemployment rate, since the US benefits from the easier transformation

of third countries through reduced import prices. From Figure 4 this effect dominates for larger
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values of the import substitution elasticity η. Second, a larger transformation elasticity makes

it easier for both the US and third countries to shift exports away from other third countries

towards China. Since the US is relatively expensive because of its share of imports from China,

third countries benefit more from easier transformation of goods destined for the Chinese market.

For low values of η this effect dominates and the US unemployment rate falls less with a higher

transformation elasticity.18

5 Summary and Closing Remarks

In this paper we have examined the real-side impacts of bilateral exchange rate pegs, underval-

uation, and revaluation (like China’s peg to the US dollar). We have used the open economy

model of de Melo and Robinson (1989), adding intermediate linkages and variable labor mar-

ket conditions, to study the unemployment effects of bilateral revaluation. In deviation from

the existing literature we focused on the unemployment effects of bilateral rather than general

revaluation.

We employed a small open economy version of the model to derive a set of analytical results

and used numerics to study a large multicountry setting. In the small open economy version

of the model we demonstrated analytically that under fully flexible labor markets and full

pass-through, unemployment falls with revaluation of one of the trading partners’ currency

when the fraction exported to the trading partner is larger than the fraction imported. In the

numerical large country version of the model, we showed that Chinese revaluation both vis-a-

vis the dollar only and vis-a-vis all other currencies can generate both a positive and negative

unemployment effects. Adverse unemployment effects can go along with an improving trade

balance. The numerics illuminated moreover the effect of the different model parameters on the

unemployment effects of Chinese revaluation.

Our focus here has been on the real-side impact of undervaluation – e.g. the direct un-

employment effects of exchange rate realignment linked to relative price changes – rather than

the issue of sustainability of current account imbalances. In the current context of both China

18In a webappendix we replicate Figures 2- 4 for a 20% Chinese bilateral revaluation only vis-a-vis the US and we
show the effect of the remaining parameters on the impact of Chinese revaluation on the US unemployment rate.
The robustness checks make clear that the effects of bilateral revaluation are similar to multilateral revaluation.
Moreover, the impact of the substitution and transformation elasticity between tradables and nontradables is
similar to the effect of the substitution and transformation elasticities between imports from and exports to
different countries. Finally, the labor market parameters do not have any impact on the unemployment effect of
Chinese revaluation.
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(vis-a-vis the US) and Germany (vis-a-vis the euro zone), this provides unemployment-related

insight into the political economy of exchange rate policy. With respect to the framework ex-

plored here, extensions that combine real misalignment with a sub-set of countries (like within

the euro) might be particularly fruitful.
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Appendix A Derivations Small Open Economy Model

In this appendix we derive the effect of a change in the exchange rate Ri on unemployment u

in the analytically tractable small economy model starting from trade balance. We derive the

effect first in the baseline model without rigidities and then in the model with labor market

rigidities and incomplete pass through.

Appendix A.1 Baseline Model

In the baseline model we log differentiate both the supply side and the demand side. We start

by log differentiating the supply side of the economy, equations (13)-(16):

X̂ = λI Î + λLL̂ (A.1)

Î = ρ (p̂x − p̂q) + X̂ (A.2)

L̂ = ρ (p̂x − ŵ) + X̂ (A.3)

ŵ = p̂q −
s
u

δ + χ+ s
u

û (A.4)

L̂ = − u

1 − u
û (A.5)

Substituting equations (A.2) and (A.5) into equation (A.1) gives:

X̂ =
λI

1 − λI
ρ (p̂x − p̂q) −

λL
1 − λI

u

1 − u
û (A.6)

Substituting equations (A.5) and (A.6) into equation (A.3) leads to:

u

1 − u
û = −ρ 1

1 − λI − λL
p̂x + ρ

1 − λI
1 − λI − λL

ŵ + ρ
λI

1 − λI − λL
p̂q (A.7)

The last step in log differentiating the supply side is to substitute (A.4) into (A.7) to solve for

the relative change in u as a function of the relative change in px and pq:

û =
ρ

A (u)

1

1 − λI − λL
(p̂q − p̂x) (A.8)

A (u) is defined as:

A (u) =
u

1 − u
+ ρ

1 − λI
1 − λI − λL

s
u

d+ χ+ s
u

(A.9)

Next, we turn to the demand side. The relative change in pq and px is derived as a function
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of the relative change in the exchange rate Ri. We start with log differentiation of equations

(3) and (4):

p̂q = κTRp̂m + (1 − κTR) p̂d (A.10)

p̂x = κTRp̂e + (1 − κTR) p̂d (A.11)

κTR is the trade share of output, κTR = peE
peE+pdD

and is equal on the import and export side.

So, we work with the assumption that the economy starts from balanced trade, B = 0.

Log differentiating equations (10) and (11) and substituting the result into the log differen-

tiation of equations (8) and (9) gives:

p̂m = sm,iR̂i (A.12)

p̂e = se,iR̂i (A.13)

Substituting equations (A.12) and (A.13) into equations (A.10)-(A.11) gives:

p̂q − p̂x = κTR (sm,i − se,i) R̂i (A.14)

Finally, the demand and supply side are combined and equation (A.14) is substituted into

equation (A.8) to get the expression for the relative change in unemployment as a function of

the exchange rate realignment of one of the trading partners in equation (18) in the main text:

û =
ρ

A (u)

1

1 − λI − λL
κTR (sm,i − se,i) R̂i (A.15)

Appendix A.2 Model with Rigidities

Next, we move to the extended model with rigidities. As pointed out in the main text, labor

market rigidities are modeled with imperfect information among workers about changes in price

levels. The no shirking condition in equation (15) is changed into:

w

peq
=

1

1 − c

(
d+ χ+

s

u

) e
χ

(A.16)
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Table 2: List of Variables and Parameters
Variable Description

X gross output

Q gross demand

M,E imports and exports

pq, px price of demand and output

pm, pe price of imports and exports

pm,i, pe,i home price of imports and exports of country i

Ri nominal exchange rate between home and country i

πm,i, πe,i country i price of imports and exports

B net capital inflow into home, measured in domestic prices

Dd, Ds demand and supply of non tradable

I, L,K intermediates, employment and capital

u unemployment rate

w (nominal) wage

Parameters Description

σ elasticity of substitution between domestic goods and imports

η elasticity of substitution between imports from different countries

θ elasticity of transformation between domestic goods and exports

ω elasticity of transformation between exports to different countries

ρ elasticity of substitition between inputs in production function

d discount rate of workers

s, χ separation rate of workers and detection rate of shirking

e effort level in case of no shirking

c replacement rate

βE , βDs shift parameters in supply of exports and domestic goods

αM , αDd shift parameters in demand for imports and domestic goods

γi, δi shift parameters in imports from and exports to different trade partners

φI , φL, φK shift parameters in production function

ξq degree of stickyness of price expectations

ξpm,i rate of importer pass through
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The relative change in the expected price level expresses imperfect information among workers:

p̂eq = ξpq p̂q (A.17)

ξpq is an inverse measure for the degree of imperfect information. If ξpq = 0 the expected price

level does not respond to actual changes in the price level and if ξpq = 1 the expected price level

responds fully to actual price level changes.

Incomplete pass through means that the domestic import price pm,i reacts less than propor-

tional to changes in the exchange rate Ri:

p̂m,i = ξpm,iR̂i (A.18)

ξpm,i is a measure for the degree of exchange rate pass through of goods from country i.

We can again derive the unemployment effect of exchange rate realignment of a trading

partner by log differentiating the supply side and the demand side. On the supply side only the

log differentiation of the no shirking condition changes and becomes:

ŵ = ξpq p̂q −
s
u

d+ χ+ s
u

û (A.19)

Combining equation (A.19) with the equations in the baseline model, equations (A.1)-(A.3) and

(A.5) and going through the same sequence of steps leads to the following expression for the

relative change in u as a function of the relative change in pq and px:

û =
ρ

A (u)

1

1 − λI − λL

((
λI + ξpq (1 − λI)

)
p̂q − p̂x

)
(A.20)

Next, we turn to the demand side to derive p̂q and p̂x. The change in the import price pm

and the export price pe can be expressed as follows from equations (8), (9), (11) and (A.18):

p̂m = sm,iξpm,iR̂i (A.21)

p̂e = se,iR̂i (A.22)

The change in the consumer price pq and the consumer price px follow from substituting equa-
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tions (A.21)-(A.22) into equations (A.10)-(A.11):

p̂q = κTRsm,iξpm,iR̂i + (1 − κTR) p̂d (A.23)

p̂x = κTRse,iR̂i + (1 − κTR) p̂d (A.24)

Log differentiating equations (6) and (5), using (A.21) and (A.22):

sm,iM̂i − D̂ = σ
(
p̂d − sm,iξpm,iR̂i

)
(A.25)

se,iÊi − D̂ = θ
(
se,iR̂i − p̂d

)
(A.26)

Combining equations (A.25) and (A.26) leads to:

se,iÊi − sm,iM̂i =
(
θse,i + σsm,iξpm,i

)
R̂i − (θ + σ) p̂d (A.27)

Log differentiating the BoP condition, equation (12), using (A.21) and (A.22), gives:

dB = sm,i

(
M̂i + R̂i

)
− se,i

(
Êi + ξpm,iR̂i

)
(A.28)

Substituting equation (A.27) into equation (A.28) implies the following equation for the relative

change of pd:

p̂d =

(
(θ + 1) se,i + sm,iξpm,i (σ − 1)

)
R̂i

θ + σ
+

1

θ + σ
dB (A.29)

The final step is to substitute equation (A.29) into equations (A.23)-(A.24) and to substitute

the result into equation (A.20). This generates equation (19) in the main text with A2 defined

as follows:

A2 =
(θ + 1) se,i + (σ − 1) sm,iξpm,i

θ + σ
(A.30)

In the discussion in section 3 of the main text we have abstracted from the effects of a

changing trade balance and thus neglected the term dB in equation (19). To keep the model

analytically tractable as motivated in the introduction, we abstract from trade in financial assets

and simply distinguish between two cases: one where the Marshall-Lerner condition is not and

one where it is satisfied. These correspond empirically with the short run and medium run,

respectively. When the Marshall-Lerner condition is not satisfied, dB/dRi > 0, i.e. the trade

balance deteriorates with revaluation of a country’s trading partner. From equation (19), we
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see that the employment effect of the deteriorating trade balance is positive. If more capital

flows into the country, i.e. dB > 0, the demand for labor will increase through an increase in

the price of nontradables. When the Marshall-Lerner condition is satisfied, the trade balance

improves. This raises unemployment, because the demand for labor declines as a result of the

declining price of non-tradables. Dynamic effects of an improving trade balance like capital

outflows leading to less demand for labor are not taken into account.
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Appendix B The Numerical Model

The numerical model is described by the following set of equations. Variables with a subscript

ij indicate flows from country i to country j.

Xi = Gi (Ei, Ds,i) =

(
βEiE

θ+1
θ

i + βDs,iD
θ+1
θ

s,i

) θ
θ+1

(B.1)

Qi = Fi (Mi, Dd,i) =

(
αMiM

σ−1
σ

i + αDd,iD
σ−1
σ

d,i

) σ
σ−1

(B.2)

Mji =

(
pmji
γjipmi

)−η
Mi (B.3)

Eij =

(
peij
δijpei

)ω
Ei (B.4)

pqi =
(
ασMi

p1−σmi + ασDd,ip
1−σ
di

) 1
1−σ

(B.5)

pxi =
(
β−θEi p

θ+1
ei + β−θDs,ip

θ+1
di

) 1
θ+1

(B.6)

pmi =

 N∑
j 6=i

γηjip
1−η
mji

 1
1−η

(B.7)

pei =

 N∑
j 6=i

δ−ωij p
ω+1
eij

 1
ω+1

(B.8)

Rijpeij = pmij (B.9)

Eij = Mij (B.10)

Mi

Dd,i
=

(
αMi

αDd,i

pdi
pmi

)σ
(B.11)

Ei
Ds,i

=

(
βDs,i
βEi

pei
pdi

)θ
(B.12)

Bi = pmiMi − peiEi (B.13)

Bi = B (B.14)

Ddi −Dsi = 0 (B.15)
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Xi =

(
φIiI

ρ−1
ρ

i + φLiL
ρ−1
ρ

i + φKiK
ρ−1
ρ

i

) ρ
ρ−1

(B.16)

Ii =

(
φIi

pxi
pqi

)ρ
Xi (B.17)

Li =

(
φLi

pxi
wi

)ρ
Xi (B.18)

wi =
peqi

1 − c

(
δ + χi +

s

ui

)
ei
χi

(B.19)

Li = (1 − ui)Li (B.20)

Rij is the exchange rate between country i and j or more specifically the price of the

currency of country i expressed in terms of the currency of country j. So, an increase in Rij

reflects revaluation of the currency of country i relative to the currency of country j.

All the equations are as in the small economy model. We added equations for import demand

and export supply per country (B.3) and (B.4) and an equation imposing that the exports of

country i to country j are equal to the imports of country j from country i.

We get 16N + 4 (N − 1)N equations in the same number of unknowns, the following 16

variables per country:

Xi, Qi,Mi, Ei, Ddi , Dsi , pxi , pqi , pdi , pei , pmi , Bi, Ii, Li, ui, wi

and the N − 1 variables Mij , Eij , pmij , peij per country.

Running experiments, we add two sets of equations for sticky prices and wages. Incomplete

adjustment of the price expectations in wage formation implies:

p̂eqi = ξpqi p̂qi (B.21)

Incomplete pass through implies:

p̂mij = ξpmij

(
R̂ij + p̂eij

)
(B.22)

To model changes in the trade balance, we distinguish between the cases where the Marshall

Lerner condition is and is not satisfied. We work with the following equation for the changing

trade balance:

B̂ij = µsign (Bij) R̂ij (B.23)
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µ > 0 and µ < 0 reflect respectively the situations where the Marshall Lerner is and is not

satisfied. If the initial capital balance is positive (Bij > 0) and µ > 0, revaluation of the

currency of country i relative to country j raises Bij , so increases capital inflows into the

country. If the initial capital balance is negative and µ > 0, revaluation of the currency of

country i relative to country j should raise Bij as well and so should decrease Bij in absolute

terms. Therefore, we have to add the sign (Bij) term.

The change in the total trade balance is a function of the sum of the bilateral trade balance

changes:

B̂i =
∑
j 6=i

Bij
Bi

B̂ij

=
∑
j 6=i

Bij
Bi

µsign (Bij) R̂ij (B.24)

Next, we turn to the calibration of the labor market. The wage curve elasticity ε w
pq
,u can

be calculated easily from equation (15):

ε w
pq
,u = −

s
ui

d+ χ+ s
ui

(B.25)

Equation (B.25) can be solved for χ:

χi = − s

ui

(
1 +

1

ε w
pq
,u

)
− d (B.26)

Finally, the effort level follows from labor market equilibrium and setting the values of the

different variables at their baseline level. Labor market equilibrium requires:

φLipxi

(
Xi

Li

) 1
ρ

=
1

1 − c

(
d+ χi +

s

ui

)
eipqi
χi

Solving for e gives:

ei =
φLi

(
Xi
Li

) 1
ρ

1
1−c

(
d+ χi + s

ui

)
1
χi

px
pq
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