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Abstract1

We develop a dynamic three-region model combining features of modern trade models and

macroeconomic models to study the role of nominal rigidities and monetary policy after trade

fragmentation shocks. We find that trade fragmentation substantially reduces GDP and persis-

tently raises inflation. Nominal rigidities play an important role in shaping the adjustment pro-

cess. Monetary policy faces a trade-off between stabilizing inflation and output, but reacting to

the surge in inflation with a lag (”looking through”) can reduce the economic downturn at rela-

tively low cost in terms of inflation.

1 Introduction

Geopolitical tensions are on the rise and with them the fear that the global trading system might be frac-

turing into blocs that trade primarily internally. This has motivated the International Relations Commit-

tee (IRC) of the Eurosystem to provide a detailed report analyzing the implications of trade fragmentation

froma central bank’s perspective (Attinasi et al., 2024). Weanalyze the dynamic adjustment to such a frac-

turing in a dynamic general equilibrium model with nominal rigidities and find that trade fragmentation

permanently lowers GDP and persistently raises inflation. We also study the role of nominal rigidities and

monetary policy during the adjustment process.

The economic effects of geopolitical fragmentation have receivedquite a bit of attention recently. How-

ever, most analyses of this topic use static models, which are neither able to track the adjustment process,

nor to take account of nominal rigidities andmonetary policy. In this paper, we develop a dynamic general

equilibrium model of three countries/blocs that combines important features of both international trade

andmacroeconomicmodels.

On the trade side, our model includes endogenous firm entry, firm heterogeneity and selection into ex-

portmarkets (only themost productive firms take up export). These features are standard in trademodels

since Melitz (2003), because they have been shown to be empirically important. On the macro side, our

model includes intertemporallymaximizing households, physical capital, investment adjustment costs and

nominal rigidities. The latter are important because they are a prerequisite for monetary policy to have

real effects.

We calibrate our model to broadly capture three blocs of the global trading system: one bloc centered

around the USA and Europe, one bloc centered around China and Russia, and a third, neutral bloc. This

approach follows the setup in the recent IRC report (Attinasi et al., 2024), which uses primarily voting be-

havior at the UN to define geopolitical alignment. We use this segmentation to calibrate the size of the

three blocs in themodel as well as the trade flows between these blocs (pre-fragmentation).

We then model trade fragmentation as an increase in trade costs between the Western bloc and the

Eastern bloc that affects trade in both directions, while trade costs between either of the two and the neu-

tral bloc remainunchanged. Wefind that trade fragmentationdoes long-lasting, in factpermanent, damage

to the economies involved. BothGDPand investment in physical capital are permanently loweredbecause

1The paper was previously circulated under the title ”Trade fragmentation and nominal rigidities. For more accessible information on the 
visual content of this article, please contact the authors directly: wolfgang.lechthaler@oenb.at and mariya.mileva@csulb.edu.
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the availability of cheap, foreign products is reduced. Due to love of variety, this is directly detrimental to

domestic welfare, and it also implies that relatively more of total production is undertaken by firms with

relatively low productivity, and less by highly efficient exporters.

Trade fragmentation also raises the price of imported goods, thereby pushing up inflation. Depending

on the exact specification of price rigidity (local vs. producer currency pricing), and wage rigidity, trade

fragmentation leads to persistently higher inflation of domestically produced goods. Ultimately, inflation

goes back to the target of the central bank, but this may take a very long time. We also discuss the role

of nominal rigidities in detail and find that local currency pricing makes the inflation of imported goods

very persistent, while nominal wage rigidity importantly contributes to second-round effects on domestic

inflation. Finally, wediscuss the role ofmonetary policy andfind that amonetary policy that fights inflation

more aggressively can succeed in curbing the rise in inflation, but only at the cost of a deeper downturn

in the short run. If the central bank delays its reaction to the price shock, this can reduce the drop in GDP

growth at the cost of a relatively small increase in inflation.

This paper contributes to the aforementioned trade fragmentation report of the IRC (Attinasi et al.,

2024). This report provides a comprehensive analysis of trade fragmentation from a central bank’s per-

spective. The report combines insights fromboth empirical analyses andmodel-based simulations. Among

other things, it finds that decoupling between specific trading partners is already happening, and decou-

pling is associated with substantial losses in GDP for all involved countries. The numerical simulations in

the report are primarily based on the model by Baqaee and Farhi (2024). We complement this analysis by

providing a dynamic perspective, focusing on the role of nominal rigidities andmonetary policy.

Our study also contributes to the expanding literature on the economic costs of geoeconomic fragmen-

tation (see Attinasi et al., 2023; Bolhuis et al., 2023; Cerdeiro et al., 2021; Javorcik et al., 2024; Aiyar et al.,

2023; Góes and Bekkers, 2022; Hakobyan et al. (2023) among others). This body of work typically quanti-

fies the long-term costs of fragmentation by simulating scenarios with sharply increased barriers to trade,

foreign direct investment, or technology diffusion between blocs. Most analyses in this literature are con-

ducted in static frameworks that abstract from the transitional dynamics and the role of macroeconomic

frictions, areas where our focus lies.

Our paper is also related to the recent literature that examines the macroeconomic effects of protec-

tionism and higher trade costs, both empirically and theoretically (see, for example, Auray et al., 2019;

Barattieri et al., 2021; Barbiero et al., 2019; Erceg et al., 2018; Larch and Lechthaler, 2016; Lechthaler,

2016; Lindé and Pescatori, 2019; Lechthaler andMileva, 2021). However, most of these works do not ex-

plore the role of nominal frictions andmonetary policy. A closely related strand of literature includes open

economyNewKeynesianmodels that explore the interactionsof tradepolicywithmonetarypolicy. Recent

works in this area include Cacciatore andGhironi (2021), Lechthaler andMileva (2024), Monacelli (2025),

Bergin and Corsetti (2023), Bianchi and Coulibaly (2025), and Bergin and Corsetti (2025). While these

papers adopt a small open economy or a two-country framework, our three-region setup captures trade

diversion effects. A closely related study is Kalemli-Özcan et al. (2025), which features a multi-country

model with nominal frictions but omits firm dynamics and exportmarket selection - key channels for trade

policy transmission.
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2 Model and calibration

In this section, we provide a short non-formal description of the main ingredients of the model as well as

the calibration approach. For more details, the interested reader is referred to the appendix.

We use a dynamic general equilibrium model that consists of three countries/blocs, neutral (N), West

(W) and East (E), which trade with each other. Each country produces a final good and sells it to domestic

and foreign consumers and capital investors. The model features a two-tier production structure, which

allows us to combine important features of international trade andmacroeconomicmodels.

In thefirst stage, heterogeneousfirmsproduceacontinuumof intermediategoods. Thenumberofgoods

in this stage is endogenous: setting up a firm to produce a new good requires a sunk entry cost, and every

period an exogenous fraction of firms is destroyed. Because the number of goods is endogenous, it will

react to changes in theeconomic environment, likebusiness cycle shocksor tradebarriers. Thefirms in this

sector sell their goods under monopolistic competition to domestic retailers, who represent the second

stage of production. The retailers produce the final good using a CES aggregation function and sell it to

domestic and foreign consumers and capital investors, again undermonopolistic competition.

Thebundleof goods to serve thedomesticmarket is different fromthebundleof goods tobe soldabroad

because firms producing export goods have to pay a fixed export cost. This gives rise to selection into ex-

portmarkets as inMelitz (2003) andGhironi andMelitz (2005). Fixed costs and selection into exportmar-

kets are specific to the destination, which means that the bundle of varieties sold abroad differs for each

importing country.

Firms in the retail sector face quadratic price adjustment costs, i.e., it is costly for them to change the

price. This is a common way to introduce nominal rigidities in dynamic macroeconomic models: because

price adjustment is costly, firmsonly slowly adjust their prices in response to economic shocks. This implies

a meaningful distinction between nominal and real variables, and inflation is well defined. Similarly, we

introducenominalwage rigidity by assuming thatworkers produce a slightly differentiated labor input and

sell it under monopolistic competition facing quadratic wage adjustment costs. An important implication

of the presenceof nominal rigidities is thatmonetary policy does not only affect nominal variables, but also

real variables (in the short run). Weassume thatmonetarypolicy is implemented througha standardTaylor

rule, which responds to inflation and output fluctuations.

Wecalibrate theparameters in themodel so that it canmatch important statistics in thedata. Adetailed

description of the calibration can also be found in the appendix. Here we only want to point out that one

period in themodel simulation is to be interpreted as one quarter, and that we follow Attinasi et al. (2024)

in assigning specific countries to each of the three blocs. We then use data onGDP and international trade

to calibrate the size of the blocs and their trade linkages.

3 Results

3.1 Baseline results

In this section we describe the effects of an increase in trade costs between the Western bloc (W) and

the Eastern bloc (E). Both trade costs for imports from E to W and for imports fromW to E are raised by

3



60 percentage points.2 In contrast, the trade costs for trade associated with the neutral bloc (N) remain

unchanged. For our baseline simulations we assume that internationally, trade goods are invoiced in the

importer’s currency and that nominal wages are sticky, too. In the following section we will discuss the

implications of these assumptions in more detail.

Chart 1 illustrates the implications for international trade. As expected, the increase in trade costs sub-

stantially reduces global trade, definedas the sumof all imports andexports between the threeblocs.3 This

reduction is drivenby the sharpdrop in tradebetweenWest andEast. For all theblocs, exports and imports

decrease in similarmagnitudes so that the tradebalance (depicted relative toGDP)doesnotmovebymuch.

East’s exports are reduced substantially more thanWest’s exports, because it is the smaller bloc and thus

more reliant on tradewith the other. The dynamic structure of ourmodel allows for gradual adjustment in

trade flows, so that the longer-run effects are substantially stronger than the short-run effects. The new,

lower level of trade is reached in about 20 quarters, i.e. five years.

In contrast to the trade of East and West, the imports and exports of the neutral bloc increase.4 As is

common in gravity models, the trade of two countries/blocs depends not only on the direct trading costs

butalsoonthe tradingcostsbetweentheir tradingpartners. SinceEastandWest trade lesswitheachother,

tradewith the neutral bloc becomesmore attractive. This is thewell-known trade diversion effect, but it is

rather minor, especially when compared to the substantial losses in trade between East andWest.

Chart 1 also illustrates the development of exchange rates. The main variable of interest is the real ex-

change rate because it is the international relative real price that governs international trade. The chart

shows the three bilateral exchange rates, e.g., dashed lines show the relative price of the West’s goods in

terms of the neutral bloc’s goods. TheWest’s real exchange rate is permanently appreciating vis-a-vis the

neutral bloc because trade fragmentation leads to a permanently higher price level in theWest (see discus-

sion further below). The real depreciation of the neutral bloc supports its expansion of exports. Also note

that the real depreciation of the neutral bloc against the East ismuch larger than the one against theWest,

explainingwhy its exports to the East growmuchmore than its exports to theWest. The nominal exchange

rateexhibitsmorevolatile behavior, first appreciating (fromtheWest’s perspective) and thendepreciating.

Thus in the longer run, the nominal exchange rate counteracts to a certain extent the effects of inflation to

support the exports of theWest, but this effect on the real exchange rate is fairly limited as shown in the

chart.

Chart 1 also illustrates the development of the share of exporting firms among all active firms. This is an

importantmetric because in ourmodel, exporters are larger andmore efficient than the average firm (only

for the most efficient firms it pays off to pay the fixed cost of exporting). In a sense, international trade al-

lows a country access to highly efficient foreign firms. The flip side is that trade fragmentation reduces this

access, lowering allocative efficiency, because a bigger share of total production comes from less efficient

domestic firms that only serve the domesticmarket. The chart illustrates that this is exactlywhat happens.

The trade barriers between East andWest causemany exporters to exit themarket. The improved oppor-

tunities of tradewith the neutral bloc have the opposite effect on the share of exporters inN, but again this

effect is small relative to themuch stronger direct effect of trade barriers.

2This corresponds to the ”mild decoupling” scenarios in the IRC report that targets a reversal of trade levels to themid-1990s.
3So tradewithin the blocs is not taken account of.
4Neutral’s exports to the East increase relatively more than those to theWest, because the East is more dependent on trade.
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Chart 1

Effects of an increase in trade costs betweenWest and East on international trade
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Note: Quarters on the horizontal axis, percent (point) deviations from steady state on the vertical axis.
Source: Authors’ calculations.
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Chart 2

Effects of an increase in trade costs betweenWest and East on economic activity
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Chart 2 illustrates the effects on real activity more generally. Most importantly, both East and West

experience substantial declines in real GDP. In line with the results above, the decline in East’s GDP is

stronger, because it is more dependent on theWest, but the effect is also substantial for theWest. In con-

trast to international trade, however, the short-run effects are even stronger than the long-run effects, i.e.,

GDP is substantially undershooting its long-run equilibrium. This is mainly explained by the behavior of

capital investment and firm investment, which both drop very quickly, but then recover.

Reduced and more costly international trade makes firms less profitable5 and investment in physical

capital less attractive. In the new steady state, the stock of capital will be lower, reducing the level of in-

vestment needed to maintain it. Additionally, during the transition phase, the stock of capital has to be

driven down so that capital investment substantially undershoots its new equilibrium level.

For firmentry, the picture ismorenuanced. There, too, reducedprofitability induces a strongdrop in the

short run. However, in the longer run, trade restrictions imply that less domestic demand can be satisfied

byhighlyefficient foreignexportersand thusmorehas tobesatisfiedby (onaverage) lessefficientdomestic

firms. This is a well known result in the Melitz model and still valid in our framework. In the long run, this

5The temporary increase in profits during the transition phase is explained by firm exit and lowwages.
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Chart 3

Effects of an increase in trade costs betweenWest and East on nominal variables
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implies that the total number of firms is higher and thus firm entry has to be higher, too.6

Finally, chart 3 shows the effects of trade fragmentation on inflation and related variables. Inflation in-

creases substantially, not only in the short run but in fact very persistently. Even after 20 quarters, the

inflation rate is still far from target, despite a strong reaction in the nominal interest rate. The disaggre-

gated charts show that the surge in inflation is primarily driven by more expensive imports. Higher trade

costs make imported goods directly more expensive and reduce their availability, which also tends to in-

crease their prices. Due to price adjustment costs in terms of domestic prices (local currency pricing), this

increase is very persistent.7

In the very short run, the drop in the price of domestically produced and sold varieties dampens the ef-

fect of import price inflation, but very soon the increaseddemand fordomestically producedgoodsalso im-

plies positive inflation for domestic varieties, reinforcing the effect of import inflation on overall inflation.

The short-run drop in the inflation of domestically produced varieties is caused by a sharp drop in nominal

wages on impact, which stems from the reduced demand for labor associatedwith the trade shock. In later

stages, nominal wages keep track with overall inflation to keep real wages flat.

In line with earlier results, the effects are stronger for the Eastern bloc than for the Western bloc, but

6The higher number of firm entries, despite lower profits, can be sustained due to lower wages and thus lower entry costs.
7Further below, wewill discuss the role of the invoicing assumption inmore detail.
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qualitatively similar. Inflation also rises in the neutral bloc, but in contrast to theWest and the East, this is

notdrivenby trade restrictionsbut ratherby the increase indemandandeconomic activity associatedwith

the small boomstemming fromtradediversion. Consequently, theneutral bloc is theonlyoneexperiencing

rising real wages.

3.2 The role of nominal rigidities

In this section we discuss the role of nominal rigidities for the effects of trade fragmentation. We start by

analyzing the role of the currency of pricing.

For our benchmark simulations, we have assumed local currency pricing (LCP), i.e., imported goods are

priced in the local currency and price adjustment costs accrue to prices in the local currency, i.e., the cur-

rency of the consumer. One alternative assumption is producer currency pricing (PCP), where imported

goods are priced in the currency of the originating country, and price adjustment costs are incurred in that

currency.

This assumption is especially important when it comes to changes in trade costs (and tariffs likewise).

Under LCP, it is costly for the importer to pass on the increase in trading costs to their customers, because

the adjustment costs accrue to the final consumer price. Therefore, the price adjustment is muted in the

short run, and stretched out over time. Ultimately, consumers still have to pay a higher price, but the price

increase is more gradual.

This is different under PCP because the price adjustment cost is incurred in the producer’s currency,

and the trade costs come on top of that, so it is ”free” for the importer to adjust the price for the consumer.

Consequently, the adjustment is much stronger, more immediate and less gradual.

This can be very well seen in chart 4, illustrating selected variables for the Western bloc and the same

trade shock as before, comparing the development under the assumption of PCP and LCP. Themost strik-

ing difference is in terms of import price inflation, which spikes much more sharply in the short run, but is

thenmuch less persistent. Headline inflation also spikes on impact of the shock, then drops as import price

inflation decreases; however, headline inflation stays persistently elevated after that due to the effect on

the prices of domestically produced varieties. In fact, in the short to medium run, the inflation of domesti-

cally produced goods is higher under PCP, partially counteracting the effect of lower import price inflation,

so that inflation is similar in both cases in the medium run. Thus, inflation is more volatile under PCP but

still very persistent due to the effect of trade fragmentation on domestic prices. The short-run drop in real

GDP is also slightly stronger under PCP.

Another alternative assumption to LCP is dominant currency pricing, DCP (see, e.g., Gopinath et al.,

2020. It is based on the observation that theUS dollar plays a dominant role as invoicing currency inmuch

of international trade. Although in a fracturingworld economy, thedominanceof theUSdollar is very likely

to diminish, it is still worthwhile to explore the implications of DCP. To do so, we assume that trade that in-

volves theWestern bloc is invoiced in the currency of theWestern bloc.8

The results are shownby thedashed line in chart 4. As tobeexpected, the effects of trade fragmentation

on import inflation are very similar to those under LCP because in both cases, imports are invoiced in the

8Trade between the Eastern bloc and the neutral bloc is still assumed to be subject to LCP, because the two blocswould no longer
use the US dollar for their trade in a fracturedworld economy.
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Chart 4

Effects of an increase in trade costs betweenWest and East on theWestern bloc, producer currency
pricing vs. local currency pricing vs. dominant currency pricing
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currencyof theWesternbloc. However, in the short run, thedrop inGDP ismuch strongerunderDCP.That

is the case because under US dollar pricing, the pass-through of increased trade costs to import prices in

the Eastern bloc is much faster. As a consequence, the drop in exports to the Eastern bloc happens much

faster, with detrimental effects for GDP.

The drop inGDPand aggregate demand in theWestern bloc feeds into lowerwages, which in turn feeds

into lower inflation of domestically produced goods. This disinflationary effect is now so strong that the

increase in headline inflation is much smaller.9 Thus, DCP implies that trade fragmentation has only negli-

gible effects on overall inflation, but at the cost of a much stronger downturn in economic activity.

That the strong persistence in the inflation of domestic prices is importantly driven by wage rigidity is

demonstrated by chart 5, for which it is assumed that prices are determined under LCP, while wages are

fully flexible. In this case, the drop in wages on impact of the trade shock is larger, but the later catch-up

of nominal wages is subdued.10 Lower wage inflation lowers the inflation of domestic varieties to such an

extent that it is negative for longer and only slightly positive in the medium run.11 Consequently, overall

inflation is much lower in this scenario. Thus, in our model, second-round effects of trade fragmentation

9The changed response in inflation also implies amuch stronger depreciation in the real exchange rate of theWest relative to the
East.

10Note that the sharp drop inwage deflation on impact implies a scaling of the graph thatmakes the differences appear very small
although they are quite substantial.

11For larger degrees of wage rigidity, the inflation of domestic varieties can stay negative throughout the transition.
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Chart 5

Effects of an increase in trade costs betweenWest and East on theWestern bloc; flexible wages vs.
rigid wages
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on domestic prices importantly hinge on wage rigidity. Wage rigidity also importantly contributes to the

strong undershooting of real GDP.

Finally, chart 6 illustrates the effects of nominal rigidity by comparing the benchmark simulation with a

model in which both prices and wages are fully flexible.12 Because showing nominal variables in this case

does not makemuch sense, we show different variables than above.

It can clearly be seen that the adjustment is much faster with flexible prices and wages, especially the

shift from export demand to domestic demand. There is still a degree of undershooting in GDP, driven by

capital investment, which undershoots its long-run value for the same reason as above: the capital stock is

lower in the new equilibrium and thus in the transition phase, the capital stock has to be run down. How-

ever, the undershooting of firm entry is avoided in this case, so that the number of firms is constantly in-

creasing toward its new equilibrium level.

Overall, we conclude that nominal rigidities, be it in the form of wage rigidity or price rigidity, matter a

great deal for the adjustment to trade fragmentation, which provides a potential role for monetary policy

to play in this adjustment process, a question that will be addressed in the following section.

12The case of PCP and flexible wages is shown in the appendix. In this case the surge in inflation is strong but short-lived, because
both aspects causing persistent inflation, LCP and wage rigidity, are shut off. The appendix also shows the cases of reduced price
adjustment costs and fully flexible prices.
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Chart 6

Effects of an increase in trade costs betweenWest and East on theWestern bloc; the role of nominal
rigidity
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Source: Authors’ calculations.

3.3 Monetary policy

In this section, we discuss the role that monetary policy plays in the adjustment to trade fragmentation

shocks. For chart 7, it is assumed that monetary policy is much more aggressive in response to deviations

of inflation from target, i.e., it changes the interest rate levelmore in response to any given rise in inflation.

Specifically, the weight on inflation in the Taylor rule is doubled from 1.7 to 3.4 in theWestern bloc, while

monetary policy in the other blocs stays unchanged. This is a rather extreme policy change, but serves to

illustrate the role of inflation targeting.

It can be seen that the stronger reaction to inflation is successful in substantially limiting the surge in

inflation in theWestern bloc, but the increase in inflation is similarly persistent. As to be expected, more

aggressive monetary policy acts primarily through reducing the inflation of domestically produced goods,

while imported inflation is not changed by much. In fact, the strong reaction of the central bank induces a

deflation in domestic prices that counteracts (but not fully offsets) the inflation in imported goods. Thus

the central bank is successful in counteracting domestic second-round effects. However, this comes at the

cost of lower real wages and a substantially reduced GDP in the short run.13

13It might seem surprising that the nominal interest rate is in fact rising less in the scenario where monetary policy is more ag-
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Chart 7

Effects of an increase in trade costs on theWestern bloc for different weights on inflation
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In chart 8, we illustrate the case of a central bank that puts more weight on the output gap (the coef-

ficient is doubled from 0.12 to 0.24), which is the mirror image of the exercise above. As expected, this

makes the economic downturn less severe, but it does so at the cost of higher inflation. Under the more

lenientmonetary policy, the short-run disinflation in domestic prices is almost avoided and domestic infla-

tion substantially increased. Note that the additional inflation is quite large, whereas the gains in GDP are

verymodest.

In a final experiment, we assume thatmonetary policy does not react at all for the first four quarters, i.e.,

it keeps the interest ratesconstant, before it ”re-activates” itsTaylor rule (with thebenchmarkcoefficients).

This experiment is motivated by the realization that this is a structural shock that works like a negative

supply shock, and the central bankmight want to ”see through” the shock, but only to a certain extent.

Chart 9 illustrates the implications. Even though monetary policy is inactive for only a year, the devel-

opment of GDP is more beneficial throughout the transition. This comes at the cost of higher inflation,

but only in the short run, while in the medium run, inflation is almost identical, even slightly lower. Fur-

thermore, compared to chart 8, the increase in inflation is more modest, even though the effect on GDP

is larger. This is so because here, monetary policy is only temporarily more lenient, while in the other it is

gressive, but note that inflation is rising much less and thus a weaker reaction in the nominal interest rate is implied. Thus, a more
aggressive policy stance lowers inflation volatility without the need of more volatile interest rates.
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Chart 8

Effects of an increase in trade costs on theWestern bloc for different weights on output

0 20 40

%
	d
ev
	ss

-1

-0.8

-0.6

-0.4

-0.2

0
GDP

0 20 40
%
	p
ts

0

0.2

0.4

0.6
Infla�on	yoy

0 20 40

%
	p
ts

-0.1

-0.05

0

0.05

0.1
Infla�on	domes�c

0 20 40

%
	p
ts

0

0.5

1

1.5

2
Infla�on	imports

0 20 40

%
	d
ev
	ss

-0.8

-0.6

-0.4

-0.2

0

0.2
Wage	infla�on

stronger	weight	on	output benchmark

0 20 40

%
	d
ev
	ss

-1

-0.8

-0.6

-0.4

-0.2

0
Real	wages

Note: Quarters on the horizontal axis, percent (point) deviations from steady state on the vertical axis.
Source: Authors’ calculations.

permanently so (following amore lenient rule).

4 Conclusion

In this paper we have developed a three-countrymodel that combines important features of international

trade models and macroeconomic models, allowing us to provide meaningful simulations of the adjust-

mentprocess to trade fragmentation shocks. Wecalibrate themodel tomatch threegeostrategicblocs and

model trade fragmentation as an increase in trade costs between theWest and the East, while trade costs

vis-a-vis a neutral bloc remain unchanged. Our research is part of a bigger project of the International Re-

lations Committee of the Eurosystem that provides a comprehensive analysis of trade fragmentation (see

Attinasi et al., 2024).

We find that nominal rigidities play an important role in shaping the adjustment process. Trade frag-

mentation can push up inflation substantially and very persistently, while nominal rigidities slow down the

adjustment process and lead to stronger losses in GDP. A more detailed analysis of nominal rigidities re-

veals that the assumption of local currency pricing (invoicing in the consumer’s currency) implies smaller

but more persistent increases in inflation (compared to producer currency pricing). Nominal wage rigid-

ity, in turn, is responsible for stronger second-round effects andmore persistent effects on the inflation of

13



Chart 9

Effects of an increase in trade costs on theWestern bloc for lagged reaction ofmonetary policy
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domestically produced goods.

Nominal rigidity also implies that monetary policy can influence the adjustment process. By following a

more contractionarymonetary policy, the central bank can dampen the increase in inflation but at the cost

ofasubstantiallydeeper recession. Monetarypolicy that reactsmorestrongly to theoutputgapcanreduce

the magnitude of the recession, but at the cost of much higher inflation. In contrast, monetary policy that

stays inactive for some limited time can reduce the losses inGDP at the cost of onlymildly higher inflation.

This supports the view that monetary policy should ”look through” supply shocks.

In line with the IRC report, we have concentrated on non-tariff trade costs to model the fragmentation

of theworld trading system into threeblocs. In light of recent events andpolicy changes there are certainly

other fragmentation scenarios one could consider. For one, the currentUS administration under President

Trump certainly seems to favor imports tariffs over non-tariff trade barriers. Second, the Trump adminis-

tration has threatened many of its allies that are in the same Western bloc in our analysis with tariffs as

well. We consider these scenarios as fruitful avenues for future research.

14



References

Aiyar, S., A. F. Presbitero and M. Ruta. 2023. Geoeconomic Fragmentation: The Economic Risks from a

FracturedWorld Economy. CEPR Press.

Attinasi, M. G., L. Boeckelmann and B. Meunier. 2023. The Economic Costs of Supply Chain Decoupling.

ECBWorking Paper 2839.

Attinasi,M.G.,M.Mancini, L. Boeckelmann,C.Giordano,B.Meunier, L. Panon,A.Almeida, I. Balteanu,M.

Bańbura,E.Bobeica,O.Borgogno,A.Borin,P.Caka,R.G.Campos, J.Carluccio,P.DiCasola,D.Essers,G.

Gaulier, R. Gerinovics, D. Ioannou, M. Khalil, L. Lebastard,W. Lechthaler, C. M. Hernández, R. Morris,

M. Savini Zangrandi, K. Schmidt, R. Serafini, F. Strobel, S. Stumpner, J. Timini, F. Viani, M. Bottone, F. P.

Conteduca, B. D. Castro, S. Giglioli, J. Kaaresvirta, A. Kutten, N. Matavulj, R. Nuutilainen, J. Quintana

and G. Smagghue. 2024. Navigating a Fragmenting Global Trading System: Insights for Central Banks.

ECBOccasional Paper Series 365.

Auray, S., M. B. Devereux andA. Eyquem. 2019. Endogenous Trade Protection and Exchange Rate Adjust-

ment. NBERWorking Paper 25517.

Baqaee, D. R. and E. Farhi. 2024. Networks, Barriers, and Trade. Econometrica 92(2). 505–541.

Barattieri, A., M. Cacciatore and F. Ghironi. 2021. Protectionism and the business cycle. Journal of Inter-

national Economics 129. 103417.

Barbiero, O., E. Farhi, G. Gopinath and O. Itskhoki. 2019. The macroeconomics of border taxes. NBER

Macroeconomics Annual 33(1). 395–457.

Bergin, P. and G. Corsetti. 2025. Monetary stabilization of sectoral tariffs. NBERWorking Paper 33845.

Bergin, P. R. and G. Corsetti. 2023. The macroeconomic stabilization of tariff shocks: What is the optimal

monetary response? Journal of International Economics 143. 103758.

Bernard, A., J. Eaton, J. Jensen and S. Kortum. 2003. Plants and Productivity in International Trade. Amer-

ican Economic Review 93(4). 1268–1290.

Bianchi, J. and L. Coulibaly. 2025. The optimal monetary policy response to tariffs. NBERWorking Paper

33560.

Bolhuis, M. A., J. Chen and B. R. Kett. 2023. Fragmentation in Global Trade: Accounting for Commodities.

IMFWorking Paper 2023/073.

Cacciatore, M. and F. Ghironi. 2021. Trade, unemployment, and monetary policy. Journal of International

Economics. 103488.

Cerdeiro, D. A., J. Eugster, D. V. Muir and S. J. Peiris. 2021. Sizing Up the Effects of Technological Decou-

pling. IMFWorking Paper 2021/069.

Christiano,L. J.,M.EichenbaumandC.L.Evans.2005.Nominal rigiditiesandthedynamiceffectsofashock

tomonetary policy. Journal of political Economy 113(1). 1–45.

Den Besten, T., P. Di Casola andM. M. Habib (2023). Geopolitical fragmentation risks and international

currencies. In: The international role of the euro. ECB.

Erceg,C. J., A. PrestipinoandA.Raffo.2018. Themacroeconomic effects of tradepolicy. FRB International

Finance Discussion Paper( 1242).

15



Ghironi, F. and M. Melitz. 2005. International Trade and Macroeconomic Dynamics with Heterogeneous

Firms. Quarterly Journal of Economics 120(3). 865–915.

Góes, C. and E. Bekkers. 2022. The impact of geopolitical conflicts on trade, growth, and innovation. arXiv

preprint arXiv:2203.12173.

Gopinath, G., E. Boz, C. Casas, F. J. Díez, P.-O. Gourinchas and M. Plagborg-Møller. 2020. Dominant cur-

rency paradigm. American Economic Review 110(3). 677–719.

Hakobyan, S., S. Meleshchuk and R. Zymek. 2023. DividedWe Fall: Differential Exposure to Geopolitical

Fragmentation in Trade. IMFWorking Paper 2023/270.

Javorcik, B., L. Kitzmueller, H. Schweiger and M. A. Yıldırım. 2024. Economic costs of friendshoring. The

World Economy 47(7). 2871–2908.

Kalemli-Özcan, S., C. Soylu andM. A. Yildirim. 2025. Global Networks, Monetary Policy and Trade. NBER

Working Paper 33686. DOI: 10.3386/w33686.

Larch, M. and W. Lechthaler. 2016. Buy National and the Business Cycle. Macroeconomic Dynamics 20.

1196–1218.

Lechthaler,W. 2016. Protectionism in a liquidity trap. Economics Letters 145. 165–167.

Lechthaler,W. andM.Mileva.2021. Thedynamic anddistributional aspects of import tariffs. International

Economic Review 62(1). 199–241.

Lechthaler,W. andM.Mileva. 2024. Trade liberalization, wage inequality, andmonetary policy. Journal of

InternationalMoney and Finance 143. 103065.

Lindé, J. andA.Pescatori.2019. Themacroeconomiceffectsof trade tariffs:Revisiting the lerner symmetry

result. Journal of InternationalMoney and Finance 95. 52–69.

Melitz,M. 2003. The Impact of Tradeon Intra-IndustryReallocations andAggregate IndustryProductivity.

Econometrica 71(6). 1695–1725.

Monacelli, T. 2025. Tariffs andMonetary Policy. CEPRDiscussion Paper 20142.

Rotemberg, J. J. 1982. Sticky prices in the United States. Journal of political economy 90(6). 1187–1211.

Schmitt-Grohe, S. andM.Uribe.2003. Closing Small Open EconomyModels. Journal of International Eco-

nomics 61(1). 163–185.

16

https://doi.org/10.3386/w33686


A Appendix: Model

In the following sectionswedescribe all the decision problems for the neutral blocN; equivalent equations

hold for theWestern and Eastern blocsWand E, and superscripts N,W and E pertain to variables in theN,

W and E bloc, respectively.

A.1 Households

Therepresentativehouseholdchoosesconsumption𝐶𝑡 and laborhours𝐿𝑡 optimallybasedonthe following

utility function
∞

∑
𝑘=0

𝛽𝑘𝑁𝑁 [ 1
1 − 𝜎 (𝐶𝑁

𝑡+𝑘
𝑁𝑁 − 𝜈 𝐶𝑁

𝑡+𝑘−1
𝑁𝑁 )

1−𝜎
− (𝐿𝑁

𝑡+𝑘)1+𝜗

1 + 𝜗 ] , (1)

where𝑁𝑁 is the fixed population of workers, 0 ≤ 𝜈 ≤ 1 is the habit intensity parameter, 𝜎 > 0 is the in-
verseof the intertemporal elasticityof substitution, and𝜗 > 0 is aFrischelasticityparameter.14 Household

preferences are subject to the following period budget constraint written in real terms

𝐶𝑁
𝑡 +𝐼𝑁

𝑡 +𝐴𝑁𝑁
𝑡 +𝑄𝑁𝑊

𝑡 𝐴𝑁𝑊
𝑡 +𝑄𝑁𝐸

𝑡 𝐴𝑁𝐸
𝑡 +𝜁

2(𝐴𝑁𝑁
𝑡 )2+𝑄𝑁𝑊

𝑡
𝜁
2(𝐴𝑁𝑊

𝑡 )2+𝑄𝑁𝐸
𝑡

𝜁
2(𝐴𝑁𝐸

𝑡 )2 = 𝑟𝑁
𝑘,𝑡𝐾𝑁

𝑡−1+𝑊 𝑁
𝑡 𝐿𝑁

𝑡 𝑁𝑁

+ 𝐴𝑁𝑊
𝑡−1 (1 + 𝑖𝑁

𝑡−1)
1 + 𝜋𝑁

𝑡
+ 𝑄𝑁𝑊

𝑡
𝐴𝑁𝑊

𝑡−1 (1 + 𝑖𝑊
𝑡−1)

1 + 𝜋𝑊
𝑡

+ 𝑄𝑁𝐸
𝑡

𝐴𝑁𝐸
𝑡−1(1 + 𝑖𝐸

𝑡−1)
1 + 𝜋𝐸

𝑡
+ 𝑇 𝑁

𝑡 + 𝑑𝑟,𝑁
𝑡 + 𝑑𝑝,𝑁

𝑡 . (2)

The left-hand side includes total household expenditure on consumption 𝐶𝑁
𝑡 and investment 𝐼𝑁

𝑡 goods

in period t, and N-household holdings of real N-bonds 𝐴𝑁𝑁
𝑡 , real W-bonds 𝐴𝑁𝑊

𝑡 and real E-bonds 𝐴𝑁𝐸
𝑡

at the end of period t. W-bonds are in terms of W-consumption and thus adjusted for the real exchange

rate 𝑄𝑁𝑊
𝑡 ≡ 𝑒𝑁𝑊

𝑡 𝑃 𝑊
𝑡 /𝑃 𝑁

𝑡 , defined as the relative price of W-goods versus N-goods, with 𝑒𝑁𝑊
𝑡 being the

nominal exchange rate which describes how many units of N-currency are needed to buy one unit of W-

currency. Similarly, E-bonds are denominated in terms of E-consumption with 𝑄𝑁𝐸
𝑡 ≡ 𝑒𝑁𝐸

𝑡 𝑃 𝐸
𝑡 /𝑃 𝑁

𝑡 and

𝑒𝑁𝐸
𝑡 in units of N-currency per unit of E-currency.

When purchasing bonds, households have to pay a quadratic adjustment cost for N-bonds 𝜁
2 (𝐴𝑁𝑁

𝑡 )2,

W-bonds 𝑄𝑁𝑊
𝑡

𝜁
2 (𝐴𝑁𝑊

𝑡 )2 and E-bonds 𝑄𝑁𝐸
𝑡

𝜁
2 (𝐴𝑁𝐸

𝑡 )2.15 These costs are paid to financial intermediaries

whose only function is to collect these transaction fees and rebate the revenue to households in lump-sum

fashion where the rebate is 𝑇 𝑁
𝑡 = 𝜁

2 (𝐴𝑁𝑁
𝑡 )2 + 𝑄𝑁𝑊

𝑡
𝜁
2 (𝐴𝑁𝑊

𝑡 )2 + 𝑄𝑁𝐸
𝑡

𝜁
2 (𝐴𝑁𝐸

𝑡 )2. The right-hand side of

the equation includes sources of income such as income from renting out capital 𝑟𝑘,𝑡𝐾𝑡−1 to firms, wage

income 𝑊 𝑁
𝑡 𝐿𝑁

𝑡 𝑁𝑁 , interest income on N-bond holdings 𝐴𝑁𝑁
𝑡−1 (1+𝑖𝑡−1)

1+𝜋𝑁
𝑡

, W-bond holdings 𝑄𝑁𝑊
𝑡

𝐴𝑁𝑊
𝑡−1 (1+𝑖𝑊

𝑡−1)
1+𝜋𝑊

𝑡
,

E-bond holdings𝑄𝑁𝐸
𝑡

𝐴𝑁𝐸
𝑡−1 (1+𝑖𝐸

𝑡−1)
1+𝜋𝐸

𝑡
, profit transfers from owning retail and intermediate firms 𝑑𝑟,𝑁

𝑡 and 𝑑𝑝,𝑁
𝑡

(tobedefined inmoredetail below), and thebondcost rebate𝑇 𝑁
𝑡 . 𝑖𝑁

𝑡−1, 𝑖𝑊
𝑡−1 and 𝑖𝐸

𝑡−1 are thenominal interest

rates on N,W and E bond holdings converted in real terms by adjusting for inflation at N 𝜋𝑁
𝑡 , atW 𝜋𝑊

𝑡 and

at E 𝜋𝐸
𝑡 .

Households invest and hold physical capital and rent it to the firms. Capital is subject to investment

14Weuse population𝑁 to calibrate the size of the country-blocs and hours𝐿 as an endogenous adjustmentmargin over the busi-
ness cycle.

15These kinds of bond adjustment costs are a way to pin down a unique steady state, see Schmitt-Grohe and Uribe (2003).
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adjustment costs as in Christiano et al. (2005) and accumulates according to

𝐾𝑁
𝑡 = (1 − 𝛿𝑘)𝐾𝑁

𝑡−1 + 𝐼𝑁
𝑡 [1 − 𝛾𝑘

2 ( 𝐼𝑁
𝑡

𝐼𝑁
𝑡−1

− 1)2] , (3)

where 0 < 𝛿𝑘 < 1 is the depreciation rate, and 𝛾𝑘 > 0 is an investment cost adjustment parameter.

The household optimization problem implies the followingmarginal utility of consumption

𝑈𝑁
𝑐,𝑡 = (𝐶𝑁

𝑡 − 𝜈𝐶𝑁
𝑡−1)−𝜎, (4)

and Euler equations with respect to N-,W- and E-bonds

𝑈𝑁
𝑐,𝑡(1 + 𝜁𝐴𝑁𝑁

𝑡 ) = 𝛽𝑈𝑁
𝑐,𝑡+1

(1 + 𝑖𝑁
𝑡 )

(1 + 𝜋𝑁
𝑡+1) , (5)

𝑈𝑁
𝑐,𝑡(1 + 𝜁𝐴𝑁𝑊

𝑡 ) = 𝛽𝑈𝑁
𝑐,𝑡+1

(1 + 𝑖𝑊
𝑡 )

(1 + 𝜋𝑊
𝑡+1)

𝑄𝑁𝑊
𝑡+1

𝑄𝑁𝑊
𝑡

, (6)

𝑈𝑁
𝑐,𝑡(1 + 𝜁𝐴𝑁𝐸

𝑡 ) = 𝛽𝑈𝑁
𝑐,𝑡+1

(1 + 𝑖𝐸
𝑡 )

(1 + 𝜋𝐸
𝑡+1)

𝑄𝑁𝐸
𝑡+1

𝑄𝑁𝐸
𝑡

. (7)

Similarly, we obtain the optimal conditions for physical capital

𝑈𝑁
𝑐,𝑡+1𝑟𝑁

𝑘,𝑡+1 + (1 − 𝛿𝑘)𝜆𝑁
𝑘,𝑡+1 −

𝜆𝑁
𝑘,𝑡
𝛽 = 0, (8)

and investment

𝑈𝑁
𝑐,𝑡 = 𝜆𝑁

𝑘,𝑡 [1 − 𝛾𝑘
2 ( 𝐼𝑁

𝑡
𝐼𝑁

𝑡−1
− 1)2 − 𝐼𝑁

𝑡
𝐼𝑁

𝑡−1
𝛾𝑘( 𝐼𝑁

𝑡
𝐼𝑁

𝑡−1
− 1)] + 𝛽𝜆𝑁

𝑘,𝑡+1𝜅𝑡+1(𝐼𝑁
𝑡+1
𝐼𝑁

𝑡
)2𝛾𝑘(𝐼𝑁

𝑡+1
𝐼𝑁

𝑡
− 1), (9)

where 𝜆𝑘,𝑡 is the Lagrangemultiplier on the capital accumulation equation.

To be able to consider nominal wage rigidity, we suppose that workers produce a slightly differentiated

labor input and sell it under monopolistic competition. Assuming a linear production technology, workers

maximize the following expected profits:

𝑑𝑤,𝑁
𝑡 =

∞
∑
𝑠=𝑡

𝛽 𝑈𝑁
𝑐,𝑠+1
𝑈𝑁𝑐,𝑠

⎡⎢
⎣

𝑊 𝑁
𝑖,𝑠𝐿𝑁

𝑖,𝑠 −
(𝐿𝑁

𝑖,𝑠)(1+𝜗)

1+𝜗
𝑈𝑁𝑐,𝑠

− 𝜒𝑤 (1 + 𝜋𝑤,𝑁
𝑡 )2 𝑊 𝑁

𝑖,𝑠𝐿𝑁
𝑖,𝑠

⎤⎥
⎦

, (10)

subject to the demand function

𝐿𝑁
𝑖,𝑡 = (𝑊 𝑁

𝑖,𝑡
𝑊 𝑁

𝑡
)

−𝜙𝑤

𝐿𝑁
𝑡 , (11)

where 𝜒𝑤 is a wage cost adjustment parameter, 𝜙𝑤 is the elasticity of substitution between differenti-

ated intermediate labor inputs and 𝜋𝑤
𝑡 is nominal wage inflation. Assuming symmetric workers, the above

optimization problem implies the following optimal labor supply condition:
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(𝐿𝑁
𝑡 )𝜗

𝑈𝑁
𝑐,𝑡

𝜙𝑤 = 𝑊 𝑁
𝑡 [𝜒𝑤𝜋𝑤,𝑁

𝑡 (𝜋𝑤,𝑁
𝑡 + 1) − (1 − 𝜙𝑤)(1 − 𝜒𝑤

2 (𝜋𝑤,𝑁
𝑡 )2)

− 𝛽 𝑈𝑁
𝑐,𝑠+1
𝑈𝑁𝑐,𝑠

𝜒𝑤(𝜋𝑤,𝑁
𝑡+1 + 1)2 𝜋𝑤,𝑁

𝑡+1
𝜋𝑁

𝑡+1 + 1
𝐿𝑁

𝑡+1
𝐿𝑁

𝑡
] . (12)

Note that assuming flexible wages, i.e. 𝜒𝑤 = 0 renders the familiar optimal labor supply condition

𝑊 𝑁
𝑡 = (𝐿𝑁

𝑡 )𝜗

𝑈𝑁
𝑐,𝑡

𝜙𝑤

𝜙𝑤 − 1. (13)

A.2 Production

The model features a two-tier production structure which separates a firm’s entry decision and selection

into export markets from nominal rigidity in a tractable way. First, we describe production in the interme-

diate goods sector where firm entry and selection into export prices take place and then we describe the

retail sector where the price-setting decision is subject to adjustment costs.

A.2.1 Intermediate goods sector

The producers of intermediate goods are heterogeneous firms subject to firm entry frictions as in Ghironi

andMelitz (2005). They sell their products to the retailers that are situated in their domestic country. The

output of the production sector is a bundle defined over a continuum of varietiesΩ:

𝑌 𝑁
𝑑,𝑡 = [∫

𝜔𝜖Ω𝑁
𝑦𝑝,𝑁

𝑡 (𝜔) 𝜃−1
𝜃 𝑑𝜔]

𝜃
𝜃−1

, (14)

𝑌 𝑁𝑊
𝑥,𝑡 = [∫

𝜔𝜖Ω𝑁𝑊𝑥

𝑦𝑝,𝑁
𝑡 (𝜔) 𝜃−1

𝜃 𝑑𝜔]
𝜃

𝜃−1

, (15)

𝑌 𝑁𝐸
𝑥,𝑡 = [∫

𝜔𝜖Ω𝑁𝐸𝑥

𝑦𝑝,𝑁
𝑡 (𝜔) 𝜃−1

𝜃 𝑑𝜔]
𝜃

𝜃−1

, (16)

where 𝜃 > 0 is the elasticity of substitution between varieties. These varieties are not traded interna-
tionally but are sold only to domestic retailers. Nevertheless, tomake a product suitable for exporting by a

retailer the producer needs to pay a fixed exporting cost which is different forW (𝑓𝑁𝑊
𝑥,𝑡 ) and E (𝑓𝑁𝐸

𝑥,𝑡 ). Thus

the set of varieties suitable for exporting Ω𝑁𝑊
𝑥,𝑡 toW is different from the set Ω𝑁𝐸

𝑥,𝑡 exported to E and from

the set Ω𝑁
𝑡 sold domestically. Due to endogenous varieties, the price index is again different for domestic

retailers 𝑃 𝑝,𝑁
𝑑,𝑡 = [∫𝜔𝜖Ω𝑁 𝑝𝑝,𝑁

𝑑,𝑡 (𝜔)1−𝜃𝑑𝜔]
1

1−𝜃
, export retailers forW, 𝑃 𝑝,𝑁𝑊

𝑡 = [∫𝜔𝜖Ω𝑁𝑊𝑥
𝑝𝑝,𝑁𝑊

𝑥𝑡 (𝜔)1−𝜃𝑑𝜔]
1

1−𝜃
,

and for E, 𝑃 𝑝,𝑁𝐸
𝑥𝑡 = [∫𝜔𝜖Ω𝑁𝐸𝑥

𝑝𝑝,𝑁𝐸
𝑥,𝑡 (𝜔)1−𝜃𝑑𝜔]

1
1−𝜃

.
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The three demand functions faced by intermediate producers are

𝑦𝑝,𝑁
𝑑,𝑡 (𝜔) = (

𝑝𝑝,𝑁
𝑑,𝑡 (𝜔)
𝑃 𝑝,𝑁

𝑡
)

−𝜃

𝑌 𝑝,𝑁
𝑑,𝑡 ,

𝑦𝑝,𝑁𝑊
𝑥,𝑡 (𝜔) = (𝑝𝑝,𝑁𝑊

𝑥,𝑡 (𝜔)
𝑃 𝑝,𝑁𝑊

𝑥,𝑡
)

−𝜃

𝑌 𝑁𝑊
𝑥,𝑡 ,

𝑦𝑝,𝑁𝐸
𝑥,𝑡 (𝜔) = (𝑝𝑝,𝑁𝐸

𝑥,𝑡 (𝜔)
𝑃 𝑝,𝑁𝐸

𝑥,𝑡
)

−𝜃

𝑌 𝑁𝐸
𝑥,𝑡 .

The number of firms producing intermediate goods is endogenous. At each point in time, only a subset

of varietiesΩ𝑁
𝑡 ∈ Ω comprising the domestic bundle is actually available to consumers. To start producing,

a firm needs to undertake a sunk investment, 𝑓𝑒, in effective labor units. In the spirit ofMelitz (2003) each

firmoperates at different productivity 𝑧. The firmuses both labor and physical capital to produce a variety.

The production technology is assumed to be Cobb-Douglas in the two inputs of production:

𝑦𝑁
𝑡 (𝜔) = 𝑍𝑁

𝑡 𝑧(𝜔) (𝐾𝑁
𝑖𝑡−1(𝜔))𝛽𝐾 (𝐿𝑁

𝑖𝑡 (𝜔)𝑁𝑁)(1−𝛽𝐾)
(17)

where𝑍𝑁
𝑡 is aggregateproductivity, 𝑧(𝜔) is firm-specificproductivity,𝐾𝑁

𝑡−1(𝜔) is theamountof capital used

by the firm, and 𝐿𝑁
𝑡 (𝜔)𝑁𝑁 is the amount of hours used by the firm, 0 < 𝛽𝐾𝑖 < 1 is the share of capital

required by a firm to produce one unit of output 𝑦𝑁
𝑡 of variety 𝜔. The real marginal cost faced by each firm

is𝑚𝑐𝑁
𝑡 (𝜔) = (𝑟𝑁

𝑘,𝑡)
𝛽𝐾 (𝑊 𝑁

𝑡 )(1−𝛽𝐾𝑖) /(𝑍𝑁
𝑡 𝑧𝑁(𝜔)). Capital and labor are perfectlymobile across firmswhich

implies that all firms pay the samewage and the same rental rate of capital. Consequently, relative capital

demand can be described by the following condition:

𝑟𝑁
𝑘,𝑡

𝑊 𝑁
𝑡

= 𝛽𝑘
1 − 𝛽𝑘

𝑁𝑁𝐿𝑁
𝑡 (𝜔)

𝐾𝑁
𝑡−1(𝜔) (18)

This condition says that the ratio of the rental rate to the real wage is equal to the ratio of the marginal

contribution of each factor to producing one additional unit of output. Note that this condition implies

that the relative demand for labor and capital is the same across firms.

We assume that all firms in a given country are owned by the household which also invests in new firms

and receives the surplus of profits over firm investment in a lump-sum fashion. To set up a new firm the

sunk entry cost 𝑓𝑁
𝑒 𝑊 𝑁

𝑡 has to be paid. Note that entry costs are the same for all firms.

All firms are subject to exit shocks, which occur with probability 𝛿 ∈ (0, 1) at the end of each period. We

assume that entrants at time 𝑡 only start producing at time 𝑡 + 1, which introduces a one-period time-to-

build lag in the model. Thus, a proportion 𝛿 of new entrants will never produce. At time t, the number of

domestic firms is𝑀𝑁
𝑡 and the number of newly entered firms is𝑀𝑁

𝑒,𝑡 . Then the law ofmotion for the stock

of producing firms can bewritten as:

𝑀𝑁
𝑡 = (1 − 𝛿)(𝑀𝑁

𝑡−1 + 𝑀𝑁
𝑒,𝑡−1). (19)

The present discounted value of expected profits is
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𝑉 𝑁
𝑡 =

∞
∑

𝑠=𝑡+1
[𝛽𝑠−𝑡(1 − 𝛿)𝑠−𝑡 (𝑈𝑁

𝑐,𝑠
𝑈𝑁

𝑐,𝑡
) 𝑑𝑝,𝑁

𝑖𝑠 ] . (20)

Firm profits, 𝑑𝑝, are discounted using the aggregate stochastic discount factor adjusted for the probability

of firm survival (1 − 𝛿). Note that equation 20 can bewritten in recursive form as:

𝑉 𝑁
𝑡 = 𝛽(1 − 𝛿)𝑈𝑁

𝑐,𝑡+1
𝑈𝑁

𝑐,𝑡
(𝑉 𝑁

𝑡+1 + 𝑑𝑝,𝑁
𝑡+1 ) (21)

Entry occurs until firm value is equal to the entry cost:

𝑉 𝑁
𝑡 = 𝑓𝑁

𝑒 (𝑊 𝑁
𝑡 )

𝑍𝑁
𝑡

. (22)

The productivity level 𝑧 of each firm is drawn from a common Pareto distribution 𝐺(𝑧) with minimum

𝑧𝑚𝑖𝑛 > 0 and a shape parameter 𝑘𝑝 > 0.
Firms operate in amonopolistically competitivemarket and set their prices 𝑝𝑡(𝑧)𝑁 at a constantmarkup

𝜃
𝜃−1 overmarginal cost. Producing a variety to be sold to retailerswhich export involves a fixed export cost

denominated in effective labor units where 𝑓𝑁𝑊
𝑥,𝑡 𝑊 𝑁

𝑡 is the fixed export cost forW and 𝑓𝑁𝐸
𝑥,𝑡 𝑊𝑡 is the fixed

export cost for E. This gives rise to selection into export markets separately for N and W, that is, only a

subset of firms is productive enough to generate positive profits from exporting toW (with 𝑧 > Ψ𝑁𝑊
𝑡 ) and

to E (with 𝑧 > Ψ𝑁𝐸
𝑡 ).

All producers charge the samemarkup, but prices can still differ due to differences in productivity. Prof-

its, expressed in units of the aggregate consumption bundle of the firm’s location are 𝑑𝑁
𝑡 (𝑧) = 𝑑𝑁

𝑑,𝑡(𝑧) +
𝑑𝑁𝑊

𝑥,𝑡 (𝑧) + 𝑑𝑁𝐸
𝑥,𝑡 (𝑧), where

𝑑𝑝,𝑁
𝑑,𝑡 (𝑧) = 1

𝜃 (𝑝𝑝,𝑁
𝑡 (𝑧)
𝑃 𝑝,𝑁

𝑑,𝑡
)

1−𝜃

𝑌 𝑁
𝑑,𝑡 (23)

𝑑𝑝,𝑁𝑊
𝑥,𝑡 (𝑧) =

1
𝜃 ( 𝑝𝑝,𝑁𝑊

𝑡 (𝑧)
𝑃 𝑝,𝑁𝑊

𝑥,𝑡
)

1−𝜃
𝑌 𝑁𝑊

𝑥,𝑡 − 𝑓𝑁𝑊
𝑥,𝑡 𝑊 𝑁

𝑡 , if firm z exports toW

0 otherwise,
(24)

𝑑𝑝,𝑁𝐸
𝑥,𝑡 (𝑧) =

1
𝜃 ( 𝑝𝑝,𝑁𝐸

𝑡 (𝑧)
𝑃 𝑝,𝑁𝐸

𝑥,𝑡
)

1−𝜃
𝑌 𝑁𝐸

𝑥,𝑡 − 𝑓𝑁𝐸
𝑥,𝑡 𝑊 𝑁

𝑡 , if firm z exports to E

0 otherwise,
(25)

A firmwill export if and only if it earns non-negative profits from doing so.

Specifically, theshareofexportingfirmsforWis𝑋𝑁𝑊
𝑡 = [1 − 𝐺(Ψ𝑁𝑊

𝑡 )]andforE is𝑋𝑁𝐸
𝑡 = [1 − 𝐺(Ψ𝑁𝐸

𝑡 )]„
where the Pareto distribution implies that

𝑋𝑁𝑊
𝑡 = ( 𝑧𝑚𝑖𝑛

Ψ𝑁𝑊
𝑡

)
𝑘𝑝

(26)

𝑋𝑁𝐸
𝑡 = ( 𝑧𝑚𝑖𝑛

Ψ𝑁𝐸
𝑡

)
𝑘𝑝

(27)

where Ψ𝑁𝑊
𝑡 and Ψ𝑁𝐸

𝑡 are the minimum threshold levels of productivity required for a firm to produce

an exported variety forW and E, respectively.
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Due to selection into export markets, the composition of the exported set of varities for W, 𝑌 𝑁𝑊
𝑥,𝑡 =

[∫∞
Ψ𝑁𝑊

𝑡
𝑦𝑁𝑊

𝑥,𝑡 (𝑧) 𝜃−1
𝜃 𝑀𝑁

𝑡 𝐺(𝑧)𝑑𝑧]
𝜃

𝜃−1
, is different from the one for E, 𝑌 𝑁𝐸

𝑥,𝑡 = [∫∞
Ψ𝑁𝐸

𝑡
𝑦𝑁𝐸

𝑥,𝑡 (𝑧) 𝜃−1
𝜃 𝑀𝑁

𝑡 𝐺(𝑧)𝑑𝑧]
𝜃

𝜃−1
,

and the domestic one, 𝑌 𝑁
𝑑,𝑡 = [∫∞

𝑧𝑚𝑖𝑛
𝑦𝑁

𝑑,𝑡(𝑧) 𝜃−1
𝜃 𝑀𝑁

𝑡 𝐺(𝑧)𝑑𝑧]
𝜃

𝜃−1
. In addition, the real marginal cost firms pay

to produce the export bundle toW 𝑚𝑐𝑁𝑊
𝑥,𝑡 = [∫∞

Ψ𝑁𝑊
𝑡

𝑚𝑐𝑁
𝑡 (𝑧)1−𝜃𝐺(𝑧)𝑑𝑧]

1
1−𝜃

is different from the cost paid

to produce the export bundle for E𝑚𝑐𝑁𝐸
𝑥,𝑡 = [∫∞

Ψ𝑁𝐸
𝑡

𝑚𝑐𝑁
𝑡 (𝑧)1−𝜃𝐺(𝑧)𝑑𝑧]

1
1−𝜃

and the domestic bundle𝑚𝑐𝑁
𝑑,𝑡 =

[∫∞
𝑧𝑚𝑖𝑛

𝑚𝑐𝑁
𝑡 (𝑧)1−𝜃𝐺(𝑧)𝑑𝑧]

1
1−𝜃

.

It is useful to define the average productivity levels that characterize domestic and exporting firms: an

average 𝑧𝑁
𝑑,𝑡 for all firms producing domestic varieties, and an average 𝑧𝑁𝑊

𝑥,𝑡 for all firms producing export

varieties forW and 𝑧𝑁𝐸
𝑥,𝑡 for E:

𝑧𝑁
𝑑 = [∫

∞

𝑧𝑚𝑖𝑛

𝑧𝜃−1𝑑𝐺(𝑧)]
1

(𝜃−1)

= (𝑘𝑝
𝛾 )

1
𝜃−1

𝑧𝑚𝑖𝑛, (28)

𝑧𝑁𝑊
𝑥,𝑡 = [∫

∞

Ψ𝑁𝑊
𝑡

𝑧𝜃−1𝑑𝐺(𝑧)]
1

(𝜃−1)

= (𝑘𝑝
𝛾 )

1
𝜃−1

Ψ𝑁𝑊
𝑡 , (29)

𝑧𝑁𝐸
𝑥,𝑡 = [∫

∞

Ψ𝑁𝐸
𝑡

𝑧𝜃−1𝑑𝐺(𝑧)]
1

(𝜃−1)

= (𝑘𝑝
𝛾 )

1
𝜃−1

Ψ𝑁𝐸
𝑡 , (30)

where 𝛾 = 𝑘𝑝 − (𝜃 − 1). As in Melitz (2003), these average productivity levels summarize all the nec-

essary information about the productivity distributions of intermediate firms. We can re-write marginal

costs on the domestic bundle and the output bundle in terms of average productivities such that 𝑚𝑐𝑁
𝑑,𝑡 =

(𝑊 𝑁
𝑡 )1−𝛽𝑘 (𝑟𝑁

𝑘,𝑡)𝛽𝑘

𝑍𝑁
𝑡 𝑧𝑁

𝑑,𝑡
,𝑚𝑐𝑁𝑊

𝑥,𝑡 = (𝑊 𝑁
𝑡 )1−𝛽𝑘 (𝑟𝑁

𝑘,𝑡)𝛽𝑘

𝑍𝑁
𝑡 𝑧𝑁𝑊

𝑥,𝑡
and𝑚𝑐𝑁𝐸

𝑥,𝑡 = (𝑊 𝑁
𝑡 )1−𝛽𝑘 (𝑟𝑁

𝑘,𝑡)𝛽𝑘

𝑍𝑁
𝑡 𝑧𝑁𝐸

𝑥,𝑡
.

Optimal price setting implies that firms charge a constant markup 𝜃
𝜃−1 over their marginal cost so that

the average price expressed in units of the aggregate consumption bundle is:

𝑉 𝑃𝐷𝑁
𝑡 = 𝑝𝑝,𝑁

𝑡 (𝑧𝑁
𝑑 )

𝑃 𝑁
𝑡

= 𝜃
𝜃 − 1

(𝑊 𝑁
𝑡 )1−𝛽𝑘 (𝑟𝑁

𝑘,𝑡)
𝛽𝑘

𝑍𝑁
𝑡 𝑧𝑁

𝑑,𝑡
(31)

𝑉 𝑃𝑋𝑁𝑊
𝑡 = 𝑝𝑝,𝑁𝑊

𝑡 (𝑧𝑁𝑊
𝑥,𝑡 )

𝑃 𝑁
𝑡

= 𝜃
𝜃 − 1

(𝑊 𝑁
𝑡 )1−𝛽𝑘 (𝑟𝑁

𝑘,𝑡)
𝛽𝑘

𝑍𝑁
𝑡 𝑧𝑁𝑊

𝑥,𝑡
, (32)

𝑉 𝑃𝑋𝑁𝐸
𝑡 = 𝑝𝑝,𝑁𝐸

𝑡 (𝑧𝑁𝐸
𝑥,𝑡 )

𝑃 𝑁
𝑡

= 𝜃
𝜃 − 1

(𝑊 𝑁
𝑡 )1−𝛽𝑘 (𝑟𝑁

𝑘,𝑡)
𝛽𝑘

𝑍𝑁
𝑡 𝑧𝑁𝐸

𝑥,𝑡
, (33)

where 𝑉 𝑃𝐷𝑁
𝑡 is the average price of producers of domestic varieties and 𝑉 𝑃𝑋𝑁𝑊

𝑡 and 𝑉 𝑃 𝑋𝑁𝐸
𝑡 are

the average prices of producers of an exported varieties forW and E, respectively. We can also define the

average output produced for the domestic bundle 𝑉 𝑌 𝐷𝑁
𝑡 and the export bundles 𝑉 𝑌 𝑋𝑁𝑊

𝑡 and 𝑉 𝑌 𝑋𝑁𝐸
𝑡

as a functionof thenumberof producers and the total set of varieties produced (including the iceberg trade
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costs 𝜏𝑁𝑊 and 𝜏𝑁𝐸):

𝑉 𝑌 𝐷𝑁
𝑡 = (𝑀𝑁

𝑡 )
𝜃

1−𝜃 𝑌 𝑁
𝑑,𝑡, (34)

𝑉 𝑌 𝑋𝑁𝑊
𝑡 = (𝑀𝑁

𝑡 𝑋𝑁𝑊
𝑡 ) 𝜃

1−𝜃 𝜏𝑁𝑊 𝑌 𝑁𝑊
𝑥,𝑡 , (35)

𝑉 𝑌 𝑋𝑁𝐸
𝑡 = (𝑀𝑁

𝑡 𝑋𝑁𝐸
𝑡 ) 𝜃

1−𝜃 𝜏𝑁𝐸𝑌 𝑁𝐸
𝑥,𝑡 . (36)

Profits of the intermediate goods sector that are rebated to households are then:

𝑑𝑝,𝑁
𝑡 = 1

𝜃 𝑉 𝑃𝐷𝑁
𝑡 𝑉 𝑌 𝐷𝑁

𝑡 + 𝑋𝑁𝑊
𝑡 (1

𝜃 𝑉 𝑃𝑋𝑁𝑊
𝑡 𝑉 𝑌 𝑋𝑁𝑊

𝑡 − 𝑊 𝑁
𝑡

𝑍𝑁
𝑡

𝑓𝑁𝑊
𝑥,𝑡 )

+𝑋𝑁𝐸
𝑡 (1

𝜃 𝑉 𝑃𝑋𝑁𝐸
𝑡 𝑉 𝑌 𝑋𝑁𝐸

𝑡 − 𝑊 𝑁
𝑡

𝑍𝑁
𝑡

𝑓𝑁𝐸
𝑥,𝑡 ) (37)

Finally, labor demand from the intermediate goods sector implies the following labor market clearing

condition:

𝐿𝑁
𝑡 𝑁𝑁 = 𝑀𝑁

𝑡
𝑍𝑁

𝑡
(1 − 𝛽𝑘

𝛽𝑘

𝑟𝑁
𝑘,𝑡

𝑊 𝑁
𝑡

)
𝛽𝑘

(𝑉 𝑌 𝐷𝑁
𝑡

𝑧𝑁
𝑑,𝑡

+ 𝑉 𝑌 𝑋𝑁𝑊
𝑡

𝑧𝑁𝑊
𝑥,𝑡

𝑋𝑁𝑊
𝑡 + 𝑉 𝑌 𝑋𝑁𝐸

𝑡
𝑧𝑁𝐸

𝑥,𝑡
𝑋𝑁𝐸

𝑡 )

+𝑀𝑁
𝑒,𝑡

𝑓𝑁
𝑒,𝑡

𝑍𝑁
𝑡

+ 𝑀𝑁
𝑡 𝑋𝑁𝑊

𝑡
𝑓𝑁𝑊

𝑥,𝑡
𝑍𝑁

𝑡
+ 𝑀𝑁

𝑡 𝑋𝑁𝐸
𝑡

𝑓𝑁𝐸
𝑥,𝑡
𝑍𝑁

𝑡
, (38)

where the left side refers to labor supply while the right side refers to labor demand for the production

of intermediate goods for retailers who serve the domestic and foreign markets, for investment in new

intermediate firms and the fixed cost of intermediate firms serving the retailers which export.

A.3 Retail sector

Retailers buy the products produced by the production sector, bundle them into consumption goods and

sell them to domestic and foreign consumers and capital investors. The retail sector is subject to nominal

rigidities aswe followRotemberg (1982) and assume that firmsmust pay quadratic price adjustment costs

whenchangingprices. First, wedescribe theproblemof the retailers serving thedomesticmarket and then

the problem of retailers serving the foreignmarket.

A.3.1 Domestic market

Retail firms that serve the domesticmarket aggregate the intermediate bundles according to the following

CES technology

𝑌 𝑁
𝑑𝑡 = (∫

1

0
𝑌 𝑟,𝑁

𝑑,𝑡 (𝑗)
𝜙𝑁 −1

𝜙𝑁 𝑑𝑗)
𝜙𝑁

𝜙𝑁 −1

, (39)

with elasticity of substitution 𝜙𝑁 > 0 between bundles. It implies the following retail price index and de-

mand function

𝑃 𝑁
𝑑,𝑡 = ((∫

1

0
𝑃 𝑟,𝑁

𝑑,𝑡 (𝑗)1−𝜙𝑁 𝑑𝑗)
1

1−𝜙𝑁

), (40)
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𝑌 𝑟,𝑁
𝑑,𝑡 (𝑗) = (

𝑃 𝑟,𝑁
𝑑,𝑡 (𝑗)
𝑃 𝑁

𝑑,𝑡
)

−𝜙𝑁

𝑌 𝑁
𝑑,𝑡. (41)

The firmwants tomaximize expected profits 𝑑𝑟,𝑁
𝑑,𝑡 (𝑗)

𝑑𝑟,𝑁
𝑑,𝑡 (𝑗) = 𝐸𝑡

∞
∑
𝑠=𝑡

𝛽 𝑈𝑁
𝑐,𝑡+1
𝑈𝑁

𝑐,𝑡
⎡⎢
⎣

𝑃 𝑟,𝑁
𝑑,𝑠 (𝑗)
𝑃 𝑁𝑠

𝑌 𝑟,𝑁
𝑑,𝑠 (𝑗) −

𝑃 𝑝,𝑁
𝑑,𝑠

𝑃 𝑁𝑠
𝑌 𝑟,𝑁

𝑑,𝑠 (𝑗) − 𝜒
2 (

𝑃 𝑟,𝑁
𝑑,𝑠 (𝑗)

𝑃 𝑟,𝑁
𝑑,𝑠−1(𝑗)

− 1)
2 𝑃 𝑟,𝑁

𝑑,𝑠 (𝑗)
𝑃 𝑁𝑠

𝑌 𝑟,𝑁
𝑑,𝑠 (𝑗)⎤⎥

⎦

where 𝑃 𝑁
𝑑,𝑡(𝑗) is the price that retailer 𝑗 is charging domestic consumers and capital investors, 𝑃 𝑝,𝑁

𝑑,𝑡 is

the price of the producer-bundle which serves as the input cost of the retailers, 𝑌 𝑟,𝑁
𝑑,𝑡 (𝑗) is the output sold

by domestic retailers, and 𝜒 > 0 is a parameter that determines the magnitude of the price adjustment

costs. We assume that retail firms discount their profits using the same discount factor as the households.

The firm chooses𝑃 𝑟,𝑁
𝑑,𝑡 (𝑗) tomaximize profits subject to its demand function. In equilibrium, all retail firms

behave identically since all face the same demand function, pay the same marginal and price adjustment

costs, implying that 𝑃 𝑟,𝑁
𝑑,𝑡 (𝑗) = 𝑃 𝑟,𝑁

𝑑,𝑡 = 𝑃 𝑁
𝑑,𝑡 and 𝑌 𝑟,𝑁

𝑑,𝑡 (𝑗) = 𝑌 𝑟,𝑁
𝑑,𝑡 = 𝑌 𝑁

𝑑,𝑡. The optimal price that retail firms

charge domestic households is set at a markup overmarginal cost:

𝑃 𝑁
𝑑,𝑡

𝑃 𝑁
𝑡

= 𝜇𝑁
𝑑,𝑡

𝑃 𝑝,𝑁
𝑑,𝑡

𝑃 𝑁
𝑡

= 𝑉 𝑃𝐷𝑁
𝑡 𝜇𝑁

𝑑,𝑡 (𝑀𝑁
𝑡 )

1
1−𝜃 , (42)

where the optimal markup is

𝜇𝑁
𝑑,𝑡 = 𝜙𝑁

[(𝜙𝑁 − 1) (1 − 𝜒
2 (𝜋𝑁

𝑑,𝑡)
2) + 𝜒𝜋𝑁

𝑑,𝑡 (𝜋𝑁
𝑑,𝑡 + 1) − 𝛽 𝑈𝑁

𝑐,𝑡+1
𝑈𝑁

𝑐,𝑡
𝜒𝜋𝑁

𝑑,𝑡+1 (𝜋𝑁
𝑑,𝑡+1 + 1)2 1

𝜋𝑁
𝑡+1+1

𝑌 𝑁
𝑑,𝑡+1
𝑌 𝑁

𝑑,𝑡
]

. (43)

Profits are given by

𝑑𝑟,𝑁
𝑑,𝑡 = (

𝜇𝑁
𝑑,𝑡 − 1
𝜇𝑁

𝑑,𝑡
)

𝑃 𝑁
𝑑,𝑡

𝑃 𝑁
𝑡

𝑌 𝑁
𝑑,𝑡 − 𝜒

2 (𝜋𝑁
𝑑,𝑡)

2 𝑃 𝑁
𝑑,𝑡

𝑃 𝑁
𝑡

𝑌 𝑁
𝑑,𝑡

and final demand for a domestic variety is

𝑌 𝑁
𝑑,𝑡 = (

𝑃 𝑁
𝑑,𝑡

𝑃 𝑁
𝑡

)
−𝜙𝑁

𝑌 𝑁
𝑡 , (44)

where 𝑌 𝑁
𝑡 = 𝐶𝑁

𝑡 + 𝐼𝑁
𝑡 is total demand for the final retail good for consumption and investment.

A.3.2 Foreign markets

For brevity, we only present the problem of retailers exporting to W. Exporters to E solve an equivalent

problem and an equivalent set of equations hold for them. Themass of retail firms that sell toWaggregate

the intermediate bundles meant for export goods according the following CES technology:

𝑌 𝑁𝑊
𝑥𝑡 = (∫

1

0
𝑌 𝑟,𝑁𝑊

𝑥,𝑡 (𝑗)
𝜙𝑊 −1

𝜙𝑊 𝑑𝑗)
𝜙𝑊

𝜙𝑊 −1

, (45)
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which implies the following corresponding price index and demand function for exports toW,

𝑃 𝑁𝑊
𝑥,𝑡 = (∫

1

0
𝑃 𝑟,𝑁𝑊

𝑥,𝑡 (𝑗)1−𝜙𝑊 𝑑𝑗)
1

1−𝜙𝑊

, (46)

𝑌 𝑟,𝑁𝑊
𝑥,𝑡 (𝑗) = (𝑃 𝑟,𝑁𝑊

𝑥,𝑡 (𝑗)
𝑃 𝑁𝑊

𝑥,𝑡
)

−𝜙𝑊

𝑌 𝑁𝑊
𝑥,𝑡 . (47)

We assume local currency pricing (LCP) so that foreign prices are set in the currency of destination, but

as robustness we will also consider producer currency pricing (PCP). Denote the price that retail export

firms receive in their own currency as𝑃 𝑟ℎ,𝑁𝑊
𝑥,𝑡 (𝑗). To export, the retailers have to pay an iceberg trade cost

𝜏𝑁𝑊
𝑡 .Then, theprice that foreignconsumersandcapital investorspay is𝑃 𝑟,𝑁𝑊

𝑥,𝑡 (𝑗) = 𝑃 𝑟ℎ,𝑁𝑊
𝑥,𝑡 (𝑗)𝜏𝑁𝑊

𝑡 /𝑒𝑁𝑊
𝑡 .

Note that 𝑃 𝑟,𝑁𝑊
𝑥,𝑡 is also the price in which price adjustment costs are invoiced. A retail firm 𝑗 serving the

foreignmarket has the following profits:

𝑑𝑟,𝑁𝑊
𝑥,𝑡 (𝑗) =

∞
∑
𝑠=𝑡

𝛽 𝑈𝑁
𝑐,𝑡+1
𝑈𝑁

𝑐,𝑡
[𝑃𝑥,𝑡(𝑗)𝑟,𝑁𝑊 𝑒𝑁𝑊

𝑡
𝑃𝑠

𝑌 𝑟,𝑁𝑊
𝑥,𝑠 (𝑗) − 𝑃 𝑃,𝑁𝑊

𝑥,𝑠
𝑃𝑠

𝜏𝑁𝑊
𝑡 𝑌 𝑟,𝑁𝑊

𝑥,𝑠 (𝑗)

−𝜒
2 (𝑃 𝑟,𝑁𝑊

𝑥,𝑠 (𝑗)
𝑃 𝑟,𝑁𝑊

𝑥,𝑠−1 (𝑗)
− 1)

2 𝑃𝑥,𝑡(𝑗)𝑟,𝑁𝑊 𝑒𝑁𝑊
𝑡

𝑃𝑠
𝑌 𝑟,𝑁𝑊

𝑥,𝑠 (𝑗)⎤⎥
⎦

(48)

where 𝑃 𝑃,𝑁𝑊
𝑥,𝑠 is the price for the producer-bundle meant for export toW, and 𝑌 𝑟,𝑁𝑊

𝑥,𝑠 (𝑗) is the amount

sold toW.Notethatduetothe iceberg tradecost thefirmhastoship𝜏𝑁𝑊
𝑡 𝑌 𝑟,𝑁𝑊

𝑥,𝑡 (𝑗) inorder tosell𝑌 𝑟,𝑁𝑊
𝑥,𝑡 (𝑗).

The firm chooses 𝑃 𝑟,𝑁𝑊
𝑥,𝑡 (𝑗) to maximize profits subject to its demand function. In equilibrium all retail

firms serving theW-market behave identically since all face the same demand function, and pay the same

marginal and price adjustment costs, implying that𝑃 𝑟,𝑁𝑊
𝑥,𝑡 (𝑗) = 𝑃 𝑟,𝑁𝑊

𝑥,𝑡 = 𝑃 𝑁𝑊
𝑥,𝑡 and𝑌 𝑟,𝑁𝑊

𝑥,𝑡 (𝑗) = 𝑌 𝑟,𝑁𝑊
𝑥,𝑡 =

𝑌 𝑁𝑊
𝑥,𝑡 . The optimal price that retail firms charge foreign households is set at a markup overmarginal cost,

𝑃 𝑁𝑊
𝑥,𝑡

𝑃 𝑊
𝑡

= 𝜏𝑁𝑊
𝑡

𝑄𝑁𝑊
𝑡

𝜇𝑁𝑊
𝑥,𝑡

𝑃 𝑃,𝑁𝑊
𝑥,𝑠
𝑃 𝑁

𝑡
,

and the optimal markup 𝜇𝑁𝑊
𝑥,𝑡 is:

𝜇𝑁𝑊
𝑥,𝑡 = 𝜙𝑊

[(𝜙𝑊 − 1) (1 − 𝜒
2 (𝜋𝑖𝑚𝑝,𝑁𝑊

𝑥,𝑡 )2) + 𝜒(𝜋𝑖𝑚𝑝,𝑁𝑊
𝑥,𝑡 + 1)𝜋𝑖𝑚𝑝,𝑁𝑊

𝑥,𝑡 − 𝜒𝛽 𝑈𝑁
𝑐,𝑡+1
𝑈𝑁

𝑐,𝑡
(𝜋𝑖𝑚𝑝,𝑁𝑊

𝑥,𝑡+1 + 1)2 𝜋𝑖𝑚𝑝,𝑁𝑊
𝑥,𝑡+1
𝜋𝑊

𝑡+1+1
𝑄𝑁𝑊

𝑡+1
𝑄𝑁𝑊

𝑡

𝑌 𝑁𝑊
𝑥,𝑡+1

𝑌 𝑁𝑊
𝑥,𝑡

]

Profits are given by

𝑑𝑟,𝑁𝑊
𝑥,𝑡 = (𝜇𝑁𝑊

𝑥,𝑡 − 1
𝜇𝑁𝑊

𝑥,𝑡
) 𝑃 ℎ,𝑁𝑊

𝑥,𝑡
𝑃 𝑁

𝑡
𝑌 𝑁𝑊

𝑥,𝑡 − 𝜒
2 (𝜋𝑖𝑚𝑝,𝑁𝑊

𝑥,𝑡 )2 𝑃 ℎ,𝑁𝑊
𝑥,𝑡
𝑃𝑡

𝑌 𝑁𝑊
𝑥,𝑡 .
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and final demand for varieties exported toW is

𝑌 𝑁𝑊
𝑥,𝑡 = (𝑃 𝑁𝑊

𝑥𝑡
𝑃 𝑊

𝑡
)

−𝜙𝑊

𝑌 𝑊
𝑡 + 𝜒

2 (𝜋𝑖𝑚𝑝,𝑁𝑊
𝑥,𝑡 )2 𝑌 𝑁𝑊

𝑥,𝑡 (49)

Exporters to E solve an equivalent problemas the one presented above and an identical set of equations

hold for them.

A.4 Monetary policy

In each country monetary policy is set according to a Taylor rule where the nominal interest rate 𝑖𝑁
𝑡 re-

sponds to fluctuations in inflation and GDP. Themonetary rule in N is

(1 + 𝑖𝑁
𝑡 ) = (1 + 𝑖𝑁

𝑡−1)𝜐𝑖 [(1 + 𝜋𝑁
𝑡 )𝜐𝜋 (1 + 𝐺𝐷𝑃 𝑁

𝑡
𝐺𝐷𝑃 𝑁 )𝜐𝑦(1 + 𝑖𝑁)]

1−𝜐𝑖

, (50)

where 𝜐𝑖 is the interest rate smoothing parameter, 𝜐𝜋 is a parameter which characterizes the degree

to which monetary policy responds to inflation and 𝜐𝑦 characterizes the degree to which the interest rate

responds to fluctuations of𝐺𝐷𝑃 𝑁
𝑡 from its steady-state level.

A.5 International aggregation

The trade balance is defined as net exports 𝑡𝑏𝑁
𝑡 = 𝐸𝑋𝑁

𝑡 − 𝐼𝑀𝑁
𝑡 where exports and imports are given by

𝐸𝑋𝑁
𝑡 = 𝐸𝑋𝑁𝑊

𝑡 𝑄𝑁𝑊
𝑡 + 𝐸𝑋𝑁𝐸

𝑡 𝑄𝑁𝐸 and 𝐼𝑀𝑁
𝑡 = 𝐸𝑋𝑊𝑁

𝑡 + 𝐸𝑋𝐸𝑁
𝑡 . (51)

Themarkets for bonds must clear: 𝐴𝑁𝑁
𝑡 + 𝐴𝑊𝑁

𝑡 + 𝐴𝐸𝑁 = 0, implying the law of motion for net foreign

assets:

𝐴𝑁𝑁
𝑡 + 𝑄𝑁𝑊

𝑡 𝐴𝑁𝑊
𝑡 + 𝑄𝑁𝐸

𝑡 𝐴𝑁𝐸
𝑡 = 1 + 𝑖𝑡−1

1 + 𝜋𝑡
𝐴𝑁𝑁

𝑡 + 1 + 𝑖𝑊
𝑡−1

1 + 𝜋𝑊
𝑡

𝐴𝑁𝑊
𝑡−1 𝑄𝑁𝑊

𝑡 + 1 + 𝑖𝐸
𝑡−1

1 + 𝜋𝐸
𝑡

𝐴𝑁𝐸
𝑡−1𝑄𝑁𝐸

𝑡 + 𝑡𝑏𝑡. (52)

GDP in each country is defined as the total of aggregate demand: 𝐺𝐷𝑃 𝑁
𝑡 = 𝐶𝑁

𝑡 + 𝐼𝑁
𝑡 + 𝑡𝑏𝑁

𝑡 . Analogous

equations hold forW and E.

A.6 Inflation and price aggregation

Ourmulti-stage production structure implies multiple inflation equations. The inflation for domestic bun-

dles is

1 + 𝜋𝑁
𝑑,𝑡

1 + 𝜋𝑁
𝑡

=
𝑃 𝑁

𝑑,𝑡/𝑃 𝑁
𝑡

𝑃 𝑁
𝑑,𝑡−1/𝑃 𝑁

𝑡−1
. (53)

The export inflation for bundles exported toW and to E is respectively,

1 + 𝜋𝑒𝑥𝑝,𝑁𝑊
𝑥,𝑡

1 + 𝜋𝑁
𝑡

= 𝑃 ℎ,𝑁𝑊
𝑥,𝑡 /𝑃 𝑁

𝑡
𝑃 ℎ,𝑁𝑊

𝑥,𝑡−1 /𝑃 𝑁
𝑡−1

. (54)
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1 + 𝜋𝑒𝑥𝑝,𝑁𝐸
𝑥,𝑡

1 + 𝜋𝑁
𝑡

= 𝑃 ℎ,𝑁𝐸
𝑥,𝑡 /𝑃 𝑁

𝑡
𝑃 ℎ,𝑁𝐸

𝑥,𝑡−1 /𝑃 𝑁
𝑡−1

. (55)

The equivalents for import price inflation for the same bundles are:

1 + 𝜋𝑖𝑚𝑝,𝑁𝑊
𝑥,𝑡

1 + 𝜋𝑊
𝑡

= 𝑃 𝑁𝑊
𝑥,𝑡 /𝑃 𝑊

𝑡
𝑃 𝑁𝑊

𝑥,𝑡−1/𝑃 𝑊
𝑡−1

, (56)

1 + 𝜋𝑖𝑚𝑝,𝑁𝐸
𝑥,𝑡

1 + 𝜋𝐸
𝑡

= 𝑃 𝑁𝐸
𝑥,𝑡 /𝑃 𝐸

𝑡
𝑃 𝑁𝐸

𝑥,𝑡−1/𝑃 𝐸
𝑡−1

. (57)

Wecandefinean importprice index forNthat is aweightedaverage for importprice fromWandthe import

price from E such that

(𝑃 𝑁
𝑚,𝑡

𝑃 𝑁
𝑡

)
1−𝜙𝑁

= (𝑃 𝑊𝑁
𝑥,𝑡
𝑃 𝑁

𝑡
)

1−𝜙𝑁

+ (𝑃 𝐸𝑁
𝑥,𝑡

𝑃 𝑁
𝑡

)
1−𝜙𝑁

. (58)

Import price inflation, then, is
1 + 𝜋𝑁

𝑚,𝑡
1 + 𝜋𝑁

𝑡
= 𝑃 𝑁

𝑚,𝑡/𝑃 𝑁
𝑡

𝑃 𝑁
𝑚,𝑡−1/𝑃 𝑁

𝑡−1
. (59)

Note that all price indexes aremeasured in terms of the units of the final consumption such that

1 = (
𝑃 𝑁

𝑑,𝑡
𝑃 𝑁

𝑡
)

1−𝜙𝑁

+ (𝑃 𝑁
𝑚,𝑡

𝑃 𝑁
𝑡

)
1−𝜙𝑁

. (60)

A.7 Producer currency pricing (PCP)

For our benchmark simulations we have assumed LCP so that foreign prices are set in the currency of the

importing country. Herewemodify themodel to consider PCPwhere foreign prices are set in the currency

of the exporting country. The assumption of PCP changes the terms related to the price adjustment costs

which are no longer formulated in termsof theprice in import currencybut in termsof the export currency.

Thus the price adjustment cost term which appears in equation 48 is now written as 𝜒
2 ( 𝑃 ℎ,𝑁𝑊

𝑥,𝑠
𝑃 ℎ,𝑁𝑊

𝑥,𝑠−1
− 1)

2
in-

stead of 𝜒
2 ( 𝑃 𝑁𝑊

𝑥,𝑠
𝑃 𝑁𝑊

𝑥,𝑠−1
− 1)

2
Recall that 𝑃 ℎ,𝑁𝑊

𝑥,𝑡 = 𝑃 𝑁𝑊
𝑥,𝑡 𝑒𝑁𝑊

𝑡 /𝜏𝑁𝑊
𝑡 . We can define export price inflation for

the bundles exported toW and to E respectively, as 𝜋𝑒𝑥𝑝,𝑁𝑊
𝑥,𝑡 = 𝑃 ℎ,𝑁𝑊

𝑥,𝑡
𝑃 ℎ,𝑁𝑊

𝑥,𝑡−1
− 1 and 𝜋𝑒𝑥𝑝,𝑁𝐸

𝑥,𝑡 = 𝑃 ℎ,𝑁𝐸
𝑥,𝑡

𝑃 ℎ,𝑁𝐸
𝑥,𝑡−1

− 1. The
changedpricingof course implies changes in theprice setting condition for foreignmarkets, specifically the

markup changes to

𝜇𝑁𝑊
𝑥,𝑡 = 𝜙𝑊

[(𝜙𝑊 − 1)(1 − 𝜒
2 (𝜋𝑒𝑥𝑝,𝑁𝑊

𝑥,𝑡 )2) + 𝜒(𝜋𝑒𝑥𝑝,𝑁𝑊
𝑥,𝑡 + 1)𝜋𝑒𝑥𝑝,𝑁𝑊

𝑥,𝑡 − 𝜒𝛽 𝑈𝑁
𝑐,𝑡+1
𝑈𝑁

𝑐,𝑡
(𝜋𝑒𝑥𝑝,𝑁𝑊

𝑥,𝑡+1 + 1)2 𝜋𝑒𝑥𝑝,𝑁𝑊
𝑥,𝑡+1
𝜋𝑁

𝑡+1+1
𝑌 𝑁𝑊

𝑥,𝑡+1
𝑌 𝑁𝑊

𝑥,𝑡
]

.

B Appendix: Calibration

This section describes howwe set the parameters of themodel that we use for the numerical simulations.

Weassumethatall threecountriesaresymmetricexcept for theirpopulationsizeandtradecomposition.
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To calibrate the population and trade shares, we assume, in line with Attinasi et al. (2024), that there are

three distinct blocs in the world: Neutral (N), West (W) and East (E). The data source used for calibrating

trade shares and GDP shares across the three different blocs is OECD TiVA 2021 Edition, for Year 2018.

OECD TiVA contains 67 countries, including a rest-of-the-world aggregate. The allocation mostly relies

on the index proposed by Den Besten et al. (2023), based on the history of sanctions, military imports, UN

voting, and China’s official lending. It ranges between 0 (US-aligned) and 1 (China-aligned). Most of the

allocation ismechanical: countrieswhose index is smaller than 0.333 are assigned to theWbloc, countries

whose index is larger than 0.666 are assigned to the E bloc, all the others to the N bloc. A few countries

are however manually allocated to a different bloc than the one suggested by the index, to reflect specific

patterns (e.g., belonging to EA and historical ties).

Without loss of generality, we fix the population of E at 𝑁𝐸 = 1. We calibrate the population ofW and

N to target the GDP share of each bloc in world GDP, 𝑁𝑊 = 4.82427 targets 𝐺𝐷𝑃 𝑊 /𝐺𝐷𝑃 𝑊𝑙𝑑 = 0.6029
and𝑁𝑁 = 0.80597 targets𝐺𝐷𝑃 𝑁/𝐺𝐷𝑃 𝑊𝑙𝑑 = 0.1858, with an impliedGDPshareof E as𝐺𝐷𝑃 𝐸/𝐺𝐷𝑃 𝑊𝑙𝑑

= 0.2112.
Tocalibrate the tradecosts,weuse the ratioofabloc’s exports toGDP,and theshareofexportsgoing toa

specific bloc as targets.16 However, sincewe assume that the trade of each bloc is balanced in steady state,

we cannot target all these shares.17 Since the fragmentation betweenW and E is our research objective,

we decided to not target the share of N’s exports, setting instead 𝜏𝑁𝑊 = 𝜏𝑁𝐸 . The implied trade costs are

𝜏𝑊𝑁 = 1.74475, 𝜏𝑊𝐸 = 1.91831, 𝜏𝐸𝑁 = 2.09277, 𝜏𝐸𝑊 = 2.18067, and 0.7108.𝜏𝑁𝑊 = 𝜏𝑁𝐸 = 1.95. It turns
out that trade imbalances in the data are quite small, and thus the share of N’s exports going to theWest

𝐸𝑋𝑁𝑊 /𝐸𝑋𝑁 is also close to its data counterpart.

For all otherparameters,we followGhironi andMelitz (2005) andCacciatoreandGhironi (2021). We in-

terpret each period as a quarter and set the household discount factor 𝛽 to 0.99, which targets a 4%annual

real interest rate and is the standard choice for quarterly dynamic models. As is standard in the literature,

we set the inter-temporal elasticity of the substitution parameter to 𝜎 = 2, the Frisch elasticity parameter

to 𝜗 = 2, and the habit persistence parameter to 𝜈 = 0.6. We set the elasticity of substitution between

different varieties produced by different firms in the wholesale sector equal to 𝜃 = 3.8, based on the esti-
mates from plant-level U.S. manufacturing data in Bernard et al. (2003). Following Cacciatore and Ghironi

(2021)we set the elasticity of substitution betweenbundles in the retail sector𝜙 = 𝜃 = 3.8.Weset the pa-

rameters of the Pareto distribution to 𝑧min = 1 and 𝑘 = 3.4, respectively. This choice satisfies the condition
for finite variance of log productivity: 𝑘 > 𝜃 − 1.

We assume that fixed entry and export costs are equal across countries and trading partners. Changing

the sunk cost of firmentry 𝑓𝑒 only re-scales themass of firms in an industry. Thuswithout loss of generality,

wecannormalize it so that 𝑓𝑒 = 1. Weset thefixedcostof exporting𝑓𝑥 to19%of theper-period, amortized

flow value of the sunk entry costs, [1 − 𝛾(1 − 𝛿)]/ [𝛾(1 − 𝛿)]𝑓𝑒. We set the size of the exogenous firm exit

probability to 𝛿 = 0.025, to match the level of 10 % job destruction per year in the US. These choices of

parameter values are based on Ghironi andMelitz (2005).

16Specifically, the targets are the share of W total exports in GDP 𝐸𝑋𝑊 /𝐺𝐷𝑃 𝑊 = 0.09, the share of E total exports in GDP
𝐸𝑋𝐸/𝐺𝐷𝑃 𝐸 = 0.175, the share of N total exports in GDP𝐸𝑋𝑁 /𝐺𝐷𝑃 𝑁 = 0.238, the share of exports fromW toN inWexports
𝐸𝑋𝑊𝑁 /𝐸𝑋𝑊 = 0.5758 and the share of exports from E to N in total E exports𝐸𝑋𝐸𝑁 /𝐸𝑋𝐸 = 0.3446.

17Balanced trade implies that one of the export-shares is pre-determined and cannot be targeted.
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As is standard in the literature, the share of capital in production is set to𝛽𝑘 = 0.33 and the depreciation
rate to 𝛿𝑘 = 0.025 to match a 10% depreciation rate per year. Following Christiano et al. (2005) we set the

parameter for investment adjustment costs to 𝛾𝑘 = 4.
FollowingCacciatore andGhironi (2021), the cost of adjusting prices is set to 𝜈 = 80. The cost of adjust-

ing bond holding is 𝜂 = 0.0025. For wage rigidity, we set the wage adjustment cost parameter to 𝜒𝑤 = 80
as the price adjustment cost parameter, and the markup parameter to 𝜙𝑤 = 11 to deliver a wage markup

of 1.1. As is standard in the literature, the coefficients on the Taylor rule are set to 𝜅𝜋 = 1.7, 𝜅𝑌 = 0.12, and
𝜅𝑖 = 0.75.

C Appendix: Additional charts

Chart C.1

Effects of an increase in trade costs on theWestern bloc under flexible wages and PCP
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Chart C.2

Effects of an increase in trade costs on theWestern bloc under flexible prices
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Chart C.3

Effects of an increase in trade costs on theWestern bloc under halved price adjustment costs
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Chart C.4

Effects of an increase in trade costs on theWestern bloc under fixed nominal exchange rate in the
Eastern bloc
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