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Monetary Cooperation during Global Inflation Surges†

By Luca Fornaro and Federica Romei*

We study optimal monetary policy during times of global scarcity of 
tradable goods. The optimal monetary response entails a surge in 
inflation, which helps rebalance production toward the tradable sec-
tor. While the inflation costs are fully borne domestically, however, 
the gains in terms of higher supply of tradable goods partly spill over 
to the rest of the world. National central banks may thus fall into a 
coordination trap and implement an excessively tight monetary pol-
icy causing an unnecessarily sharp global contraction. (JEL E24, 
E31, E32, E52, F11, F31, F42)

The recent inflation surge has been marked by a global scarcity of tradable goods, 
driven by a combination of demand and supply shocks (Fornaro and Romei 2024). 
On the demand side, households reallocated their expenditure from nontradable ser-
vices toward tradable manufactured goods. On the supply side, global supply chains 
disruptions and high energy prices depressed productivity in the manufacturing sec-
tor. All these forces caused an imbalance in the traded goods market, with a strong 
demand chasing a weak supply, which manifested itself with a large increase in the 
price of goods relative to services. These dynamics seem typical of global inflation 
surges. Indeed, tradable goods were scarce and their relative price high also during 
the sustained inflation of the 1970s (Bruno and Sachs 1985).

Motivated by these facts, in this paper we study monetary policy during times 
of global scarcity of tradable goods. We show that—under certain circumstances—
national monetary authorities may fall prey to a coordination failure. In a nutshell, 
the reason is that the optimal monetary response entails a rise in the price of trad-
ables, which helps rebalance production toward the tradable sector and mitigate 
their scarcity. While the inflation costs are fully borne domestically, however, the 
gains in terms of higher supply of tradable goods partly spill over to the rest of the 
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world. Self-oriented national central banks do not internalize this spillover and may 
thus go too far in their efforts to contain inflation, causing an unnecessarily harsh 
global slump.

We formalize this insight with the help of a multicountry Keynesian model with 
multiple sectors. Our world is composed of a continuum of small open economies. 
Each country employs labor to produce a tradable good, common to every coun-
try, and a nontradable one. Due to the presence of nominal wage rigidities, mone-
tary policy has real effects, and involuntary unemployment is possible. In line with 
empirical evidence (Boehm and Pandalai-Nayar 2022), sectoral supply curves are 
convex because production is subject to capacity constraints. Prices thus rise sharply 
in sectors in which capacity constraints bind, while they do not fall much in sec-
tors operating at a low level of capacity utilization. In our baseline scenario, we 
generate a global scarcity of tradable goods through a demand reallocation shock, 
that is, a temporary rise in consumers’ expenditure share on tradable goods. This 
shock mimics the global reallocation of expenditure from services to goods that 
characterized the recovery from the COVID-19 pandemic (Figure 1).1 However, our 
main results hold also when negative productivity shocks curtail the global supply 
of traded goods.

Under the optimal monetary policy, global inflation rises in response to the demand 
reallocation shock. To see why, recall that the reallocation shock depresses demand 
for nontraded goods. Without nominal rigidities, lower demand for nontradables 
would simply translate into a drop in their price. Since nominal wages are rigid, 
however, lower demand induces firms in the nontraded sector to reduce produc-
tion and fire workers. To contain the ensuing increase in unemployment, monetary 

1 In this paper, we take the change in consumers’ expenditure pattern as a primitive shock. In practice, sev-
eral factors may have contributed to it. For sure, the pandemic itself induced households to move away from 
contact-intensive services in favor of physical goods that can be enjoyed at home. Especially in the case of the 
United States, fiscal transfers may have also played a role by boosting expenditure on durable goods (Fornaro 
2025).

Figure 1. Goods and Services Share in Total Consumption Expenditure

Notes: The figure shows the reallocation of consumption expenditure out of services and toward goods that has 
characterized advanced economies since the start of the COVID-19 pandemic. Other G7 countries refer to the aver-
age of Canada, France, Germany, Italy, Japan, and the United Kingdom. 

Sources: BEA (US), OECD (other G7 countries)
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policy has to facilitate a shift of employment toward the traded sector or to boost 
demand for nontradable goods. A rise in the price of the traded good achieves both 
objectives. First, higher prices induce firms in the traded sector to hire more workers 
and increase production. Second, higher production in the traded sector increases 
households’ income, boosting their demand for the nontraded good. Through this 
aggregate demand effect, higher inflation in the traded sector lifts employment in 
the nontraded sector too.2

A demand reallocation shock thus acts as an adverse cost-push shock, worsening 
the trade-off between inflation and employment faced by central banks. The optimal 
monetary policy response depends on the disutility attached by society to inflation. 
If the inflation cost is low enough, monetary authorities let inflation rise until full 
employment is restored. Otherwise, both inflation and unemployment increase in 
response to a reallocation shock. This stagflation scenario is more likely to materi-
alize when the shock is large and central banks attach a high weight to their price 
stability mandate. These results essentially extend to our setting the insights of the 
literature on inflation and reallocation shocks in closed economies (Olivera 1964; 
Tobin 1972; Guerrieri et al. 2021). What comes next, however, is new.

In open economies, monetary interventions trigger international spillovers medi-
ated by capital flows. Consider a country implementing a monetary contraction to 
cool down inflation. The monetary contraction appreciates the exchange rate, leading 
to lower domestic production of tradables, and attracts capital inflows. The result-
ing trade deficit sustains domestic consumption—therefore mitigating the impact of 
the monetary tightening on employment in the nontraded sector—but exacerbates 
the global scarcity of tradable goods. The rest of the world, in fact, suffers capital 
outflows and trade surpluses. Foreign central banks can react in two ways. They can 
either let their exchange rate depreciate, thus importing inflation, or they can tighten 
monetary policy themselves, leading to a drop in demand and employment in the 
nontraded sector. Through this channel, a monetary contraction exports inflation and 
unemployment to the rest of the world.3

Are there gains from international monetary cooperation? The answer is a qual-
ified yes. If maintaining full employment is not too costly in terms of inflation, in 
fact, international cooperation is not needed. Instead, if monetary authorities are 
willing to sacrifice full employment to contain inflation, the cooperative equilibrium 
breaks down as national central banks engage in competitive appreciations. The 
reason is simple. The disinflation gains associated with monetary contractions are 
fully enjoyed domestically, while the losses in terms of lower demand are partly suf-
fered by the rest of the world. Not internalizing this spillover, national central banks 
hike their policy rate in an attempt to reduce domestic inflation by appreciating the 
exchange rate and importing foreign capital. However, in a symmetric equilibrium 
the impact of monetary tightenings on exchange rates and capital flows washes out. 

2 Our model also embeds a third effect. A rise in the price of tradables generates an expenditure switching effect 
from the tradable to the nontradable good, thus sustaining employment in the nontraded sector.

3 The model thus captures the notion, popular in the 1980s, that trade deficits and exchange rate appreciations 
shift part of the costs of a disinflation from the domestic economy to the rest of the world. For instance, Sachs 
(1985) argues that the combination of trade deficits and strong dollar eased the pain of the 1980s disinflation in 
the United States but exported inflation abroad. This logic also suggests that, once again, during the recovery from 
COVID-19, trade deficits and a strong dollar helped to contain US inflation but increased inflationary pressures in 
the rest of the world.
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All that is left is an excessively tight monetary stance, leading to an unnecessarily 
sharp global contraction.4

This paper is related to three strands of the literature. First, it is connected to 
the literature studying monetary policy during times of sectoral demand realloca-
tion. Olivera (1964) and Tobin (1972) are classic contributions to this literature, 
while Aoki (2001); Benigno and Ricci (2011); Guerrieri et al. (2021); and Ferrante, 
Graves, and Iacoviello (2023) provide analyses based on modern Keynesian frame-
works. All these works consider closed economies and so abstract from interac-
tions across different countries, which are the focus of our work. Di Giovanni et al. 
(2023) provide a rich quantitative framework, encompassing several shocks, to 
examine the impact of the COVID-19 pandemic on global inflation. Our focus is 
instead on a simple model, useful to derive optimal policy prescriptions. We thus 
see Di Giovanni et al. (2023) as complementary to our paper. Fornaro (2018) inves-
tigates the implications for monetary policy of a global deleveraging shock, using 
a multicountry model with multiple sectors. Here, instead, we consider a demand 
reallocation shock, and we study the gains from international monetary cooperation, 
two dimensions that are absent in Fornaro (2018).

Second, our paper is related to the vast literature on international macroeconomic 
policy cooperation. Tinbergen (1952); Theil (1964); and Oudiz and Sachs (1984) are 
classic examples of this literature. Obstfeld and Rogoff (2002); Benigno and Benigno 
(2003); and Corsetti and Pesenti (2005) study international monetary policy cooper-
ation using New Keynesian open economy models.5 In these frameworks, the gains 
from cooperation arise because individual countries have an incentive to manipulate 
their terms of trade at the expenses of the rest of the world. In our model, terms of 
trade are constant and independent of government policy, and hence, terms of trade 
externalities are absent. Canzoneri, Cumby, and Diba (2005) and Tille (2002) con-
sider the gains from cooperation in multisector economies subject to sectoral shocks. 
Their focus is on asymmetric shocks, while we study a scenario in which the whole 
world is hit by a reallocation shock. Moreover, the source of gains from cooperation 
emphasized by our paper is, to the best of our knowledge, novel compared to the 
existing literature. In an interesting recent paper, Bianchi and Coulibaly (2024) gen-
eralize our framework in several dimensions and provide further insights on the gains 
from monetary policy cooperation. Our model is also connected to some recent works 
studying international spillovers in times of secular stagnation (Caballero, Farhi, and 
Gourinchas 2021; Eggertsson et al. 2016; Fornaro and Romei 2019). These papers 
consider a global economy in which demand is scarce and inflation is low. Instead, 
we analyze a scenario in which global demand is strong and inflation is high.

Third, a recent empirical literature shows that monetary contractions by major 
central banks cause tightenings of global credit market conditions and emanate con-
tractionary spillovers toward the rest of the world (Kalemli-Özcan 2019; Degasperi, 

4 Note the contrast with the notion of competitive depreciations. Competitive depreciations, however, are typi-
cally an issue when global demand is weak and inflation is low, such as the Great Depression or the Great Recession. 
We study a different scenario, characterized by global scarcity of tradable goods and high inflation. This explains 
why in our model competitive appreciations pose a challenge to international cooperation.

5 See also Bodenstein, Corsetti, and Guerrieri (2025); Egorov and Mukhin (2023); Jeanne (2021); and Auclert 
et al. (2023) for some recent contributions to this literature. Fontanier (2024) discusses how lack of cooperation, 
coupled with dollar debt, may lead developing countries to implement an excessively contractionary monetary 
response to a US monetary policy tightening. 
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Hong, and Ricco 2020; Miranda-Agrippino and Rey 2020; Corsetti et al. 2021). Our 
model offers a simple way to rationalize these facts.

The rest of the paper is composed of four sections. Section  I introduces our 
model. Section II studies the macroeconomic adjustment to a demand reallocation 
shock under international cooperation. Section III shows that self-oriented national 
central banks may fall prey to a coordination failure. Section IV concludes by draw-
ing some lessons for the global inflation surges of the 1970s and 2020s.

I.  Model

We consider a world composed of a continuum of measure one of small open 
economies indexed by ​i  ∈ ​ [0, 1]​​. Each economy can be thought of as a country. 
Time is discrete and indexed by ​t  ∈ ​ {0,  … }​​. Since the presence of risk is not 
crucial for our results, agents have perfect foresight.

Throughout, we will interpret period 0 as the short run and periods ​t  ≥  1​ as 
the long run. In particular, we will assume that in period 0 the economy is hit by a 
reallocation shock, driving up the demand for tradable goods relative to nontradable 
ones. Thereafter, the economy goes back to steady state.

A. Households

Each country is populated by a continuum of measure one of identical infinitely 
lived households. The lifetime utility of the representative household in a generic 
country ​i​ is

(1)	​​  ∑ 
t=0

​ 
∞

 ​​​β​​ t​​(log​(​C​i,t​​)​ − χ​(​ 
​P​i,t​​ _ ​P​i,t−1​​

 ​)​)​,​

where ​0  <  β  <  1​ is the subjective discount factor. Households derive utility from 
aggregate consumption ​​C​i,t​​​, defined as

	​ ​C​i,t​​  = ​​ (​ 
​C​ i,t​ T ​
 _ ​ω​i,t​​ ​)​​​ 

​ω​i,t​​

​ ​​(​ 
​C​ i,t​ N ​
 _ 

1 − ​ω​i,t​​
 ​)​​​ 

1−​ω​i,t​​

​.​

In this expression, ​​C​ i,t​ T ​​ and ​​C​ i,t​ N ​​ denote consumption respectively of a tradable and 
a nontradable good, while ​0  ≤ ​ ω​i,t​​  ≤  1​ is the share of tradable goods in the con-
sumption basket.

Moreover, households experience disutility from inflation. Let ​​P​i,t​​​ denote the 
price of a unit of consumption basket, defined as

(2)	​ ​P​i,t​​  = ​​ (​P​ i,t​ T ​)​​​ 
​ω​i,t​​

​ ​​(​P​ i,t​ N ​)​​​ 
1−​ω​i,t​​​,​

where ​​P​ i,t​ T ​​ and ​​P​ i,t​ N ​​ stand for, respectively, the price of a unit of tradable and nontradable 
good in terms of country ​i​ currency. The convex function ​χ​(⋅)​​ captures some utility 
cost that households experience whenever inflation deviates from the central bank’s 
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target.6 We assume that ​χ​(1)​  = ​ χ ′ ​​(1)​  =  0​, which amounts to normalizing the 
inflation target to zero. These costs could capture in reduced form welfare losses 
from imperfect price adjustment, or liquidity costs from inflation. They could also 
encapsulate inflation costs arising from households’ behavioral biases (Stantcheva 
2024), conflict on the labor market (Guerreiro et al. 2024), or the risk that the econ-
omy looses its nominal anchor if inflation deviates too much from target. One could 
also interpret these costs as measuring the strength of the inflation mandate assigned 
by society to central banks.7

Each household is endowed with ​​L 
–
​​ units of labor. There is no disutility from 

working, and so households supply inelastically their endowment of labor on the 
market in exchange for the nominal wage ​​W​i,t​​​. We introduce nominal rigidities by 
assuming that in the short run the nominal wage, ​​W​i,0​​​, is fixed to its value in the 
initial steady state, ​​W​i,−1​​​. To simplify notation, we assume that ​​W​i,0​​  = ​ W​i,−1​​  =  1​ 
in every country ​i​. The presence of nominal wage rigidities implies that involuntary 
unemployment may arise in the short run. In particular, when ​​L​i,0​​  = ​ L 

–
​​, the econ-

omy operates at full employment, while when ​​L​i,0​​  < ​ L 
–
​​, there is involuntary unem-

ployment, and the economy operates below capacity. From period 1 on, wages are 
fully flexible, and so ​​L​i,t​​  = ​ L 

–
​​.

Households can trade in one-period real and nominal bonds. Real bonds are 
denominated in units of the tradable consumption good and pay the gross interest 
rate ​​R​t​​​. This interest rate is common across countries and can be interpreted as the 
world interest rate. Nominal bonds are denominated in units of the domestic cur-
rency and pay the gross nominal interest rate ​​R​ i,t​ n ​​. ​​R​ i,t​ n ​​ is the interest rate controlled 
by the central bank and thus can be thought of as the domestic policy rate.8

The household budget constraint in terms of the domestic currency is

(3) ​ ​P​ i,t​ T ​​C​ i,t​ T ​ + ​P​ i,t​ N ​​C​ i,t​ N ​ + ​P​ i,t​ T ​​B​i,t+1​​ + ​B​ i,t+1​ n ​  = ​ W​i,t​​​L​i,t​​ + ​Π​i,t​​ + ​P​ i,t​ T ​​R​t−1​​​B​i,t​​ + ​R​ i,t−1​ n ​​B​ i,t​ n ​.​

The left-hand side of this expression represents the household’s expenditure. ​​
P​ i,t​ T ​ ​C​ i,t​ T ​ + ​P​ i,t​ N ​ ​C​ i,t​ N ​​ is the total nominal expenditure in consumption. ​​B​i,t+1​​​ and  
​​B​ i,t+1​ n ​​ denote, respectively, the purchase of real and nominal bonds made by the 
household at time ​t​.

The right-hand side captures the household’s income. ​​W​i,t​​ ​L​i,t​​​ is the household’s 
labor income. ​​Π​i,t​​​ denote the income that the household derives from the ownership 
of firms. We assume that domestic households own all the firms in the country.  
​​P​ i,t​ T ​ ​R​t−1​​ ​B​i,t​​​ and ​​R​ i,t−1​ n ​ ​B​ i,t​ n ​​ represent the gross returns on investment in bonds made at 
time ​t − 1​.

The household’s optimization problem consists in choosing a sequence  
​​​{​C​ i,t​ T ​, ​C​ i,t​ N ​, ​B​i,t+1​​, ​B​ i,t+1​ n ​}​​t​​​ to maximize lifetime utility ​​(1)​​, subject to the budget 

6 More precisely, the function ​χ​(⋅)​​ is twice-differentiable everywhere, and ​​χ ″ ​​(⋅)​  >  0​.
7 We prefer to remain agnostic about the precise source of welfare losses from inflation, given the large disagree-

ment characterizing the existing literature (see footnote 23). That said, in Supplemental Appendix C we introduce 
an endogenous inflation cost by following the modeling approach proposed by Bianchi and Coulibaly (2024), based 
on price adjustment costs in the spirit of Rotemberg (1982). There, we show that the basic insights of our framework 
extend to this setting.

8 Alternatively, we could allow households to trade nominal bonds denominated in foreign currencies. Given 
the structure of the economy, allowing households to trade foreign nominal bonds would not affect the equilibrium 
allocation of the model.
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constraint ​​(3)​​ and a no–Ponzi scheme constraint, taking initial wealth ​​P​ i,0​ T ​ ​R​−1​​ ​B​i,0​​  
+ ​R​ i,−1​ n ​ ​B​ i,0​ n ​​, a sequence for income ​​​{​W​i,t​​ ​L​i,t​​ + ​Π​i,t​​}​​t​​​, and prices ​​​{​R​t​​, ​R​ i,t​ n ​, ​P​ i,t​ T ​, ​P​ i,t​ N ​}​​t​​​ as 
given. The household’s optimality conditions can be written as

(4)	​ ​ 
​ω​i,t​​ _ 
​C​ i,t​ T ​

 ​  = ​ R​t​​ ​ 
β ​ω​i,t+1​​ _ 
​C​ i,t+1​ T ​

 ​​

(5)	​ ​R​t​​  = ​  
​R​ i,t​ n ​ ​P​ i,t​ T ​
 _ 

​P​ i,t+1​ T ​
 ​​

(6)	​ ​C​ i,t​ N ​  = ​  
1 − ​ω​i,t​​ _ ​ω​i,t​​ ​ ​ 

​P​ i,t​ T ​
 _ 

​P​ i,t​ N ​
 ​ ​C​ i,t​ T ​,​

plus the transversality condition. Equation ​​(4)​​ is the Euler equation for real bonds. 
Equation (5) is the no-arbitrage condition between real and nominal bonds. Equation ​
(6​) determines the optimal allocation of consumption expenditure between tradable 
and nontradable goods. Naturally, demand for nontradables is decreasing in their 
relative price ​​P​ i,t​ N ​/​P​ i,t​ T ​​. Moreover, demand for nontradables is increasing in ​​C​ i,t​ T ​​ due to 
households’ desire to consume a balanced basket between tradable and nontradable 
goods.

B. Firms and Production

Empirical evidence suggests that sectoral supply curves are convex (Boehm and 
Pandalai-Nayar 2022). This means that sectors facing big increases in demand react 
mostly through rises in prices, while prices do not fall much in sectors hit by large 
negative demand shocks. This behavior can be rationalized with the presence of 
technological capacity constraints, limiting firms’ ability to scale up production 
swiftly.

To capture these notions while preserving tractability, we introduce an asymme-
try in the production function between the two sectors. We assume that in the short 
run firms in the tradable sector—that is, the sector with high demand pressures—
face stronger diminishing returns to employment than those producing nontraded 
goods. In Supplemental Appendix B we microfound this approach with the presence 
of capacity constraints, which bite when firms seek to ramp up production quickly.

Both sectors use labor to produce, and there is perfect intersectoral labor 
mobility.9 Nontraded output ​​Y​ i,t​ N ​​ is produced by a large number of competitive 
firms using labor ​​L​ i,t​ N ​​. The production function is ​​Y​ i,t​ N ​  = ​ L​ i,t​ N ​​. Profits are given by  
​​P​ i,t​ N ​ ​Y​ i,t​ N ​ − ​W​i,t​​ ​L​i,t​​​, and the zero profit condition implies that in equilibrium

(7)	​ ​P​ i,t​ N ​  = ​ W​i,t​​.​

Hence, in the short run the price of the nontraded good fully inherits the nominal 
wage rigidity.

9 However, as we will see, in our economy reallocating labor in the short run toward the tradable sector gener-
ates productivity losses. These productivity losses can capture in reduced form costs linked to intersectoral labor 
reallocation, for instance, due to the need to retrain workers.
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The tradable good is produced by a unit mass of identical competitive firms. In 
the short run, their production function is

(8)	​ ​Y​ i,0​ T ​  = ​​ (​ 
​L​ i,0​ T ​ − ​(1 − α)​ ​​Y 

–
 ​​​ T​
  _____________ 

α ​​Y 
–

 ​​​ T​
  ​)​​​ 

α

​ ​​Y 
–

 ​​​ T​,​

where ​​L​ i,t​ T ​​ is the labor allocated to the production of traded goods, ​​​Y 
–
​​​ T​​ denotes trad-

able output in the initial steady state, and ​α  >  0​ determines the degree of diminish-
ing returns in the tradable sector. This production function implies that increasing 
quickly sectoral production above its steady state value generates productivity 
losses. Profit maximization implies that

(9)	​ ​P​ i,0​ T ​  = ​ W​i,0​​ ​​(​ 
​Y​ i,0​ T ​
 ___ 

​​Y 
–

 ​​​ T​
 ​)​​​ 

​ 1−α _ α ​

​.​

The price of the traded good is thus increasing in output.10 This expression also 
implies that the price of the traded good is partly flexible in the short run. Hence, 
nominal prices in the nontraded sector are more rigid than in the traded one.11

In the long run, the production function for tradable goods is linear, and so

(10)	​ ​Y​ i,t​ T ​  = ​ L​ i,t​ T ​  and  ​P​ i,t​ T ​  = ​ W​i,t​​  for  t  ≥  1.​

This assumption captures the idea that over time, firms can adjust their production 
process to adapt to shifts in the sectoral composition of demand.12

Finally, the law of one price applies to the traded good, and hence,

	​ ​P​ i,t​ T ​  = ​ S​i,t​​ ​P​ t​ T​,​

where ​​P​ t​ T​  =  exp​(​∫ 0​ 1​​log ​P​ j,t​ T ​ dj)​​ is the average world price of tradables, while ​​S​i,t​​​ is 
the effective nominal exchange rate of country ​i​, defined so that an increase in ​​S​i,t​​​ 
corresponds to a nominal depreciation.

10 To be more precise, as we discuss in Supplemental Appendix B, the production function in the traded sector is

	​ ​Y​ i,0​ T ​  = ​
⎧
 

⎪

 ⎨ 
⎪
 

⎩
​
​L​ i,0​ T ​

​   
if ​Y​ i,0​ T ​  < ​​ Y 

–
​​​ T​
​    

​​(​ 
​L​ i,0​ T ​ − ​(1 − α)​ ​​Y ¯ ​​​ T​

  __________ 
α ​​Y 

–
​​​ T​
 ​)​​​ 

α

​ ​​Y 
–
​​​ T​
​ 

if ​Y​ i,0​ T ​  ≥ ​​ Y 
–
​​​ T​,

​​​

so it is linear when output is below ​​​Y 
–

 ​​​ T​​ and concave thereafter. ​​​Y 
–

 ​​​ T​​ can then be interpreted as the level of output after 
which capacity constraints start binding. The price of the traded good is then given by

	​ ​P​ i,0​ T ​  = ​
⎧
 

⎪
 ⎨ 

⎪
 

⎩
​
​W​i,0​​

​  
if ​Y​ i,0​ T ​  < ​​ Y 

–
​​​ T​
​   

​W​i,0​​ ​​(​ ​Y​ i,0​ T ​ __ 
​​Y 
–
​​​ T​

 ​)​​​ 
​ 1−α _ α ​

​
​ 

if ​Y​ i,0​ T ​  ≥ ​​ Y 
–
​​​ T​,

​​​

and so the sectoral Phillips curve is convex, consistent with the evidence provided by Boehm and Pandalai-Nayar 
(2022). Throughout the paper, we streamline the analysis by focusing on scenarios in which ​​Y​ i,0​ T ​  ≥ ​​ Y 

–
​​​ T​​.

11 This feature is consistent with the empirical observation that nominal prices are stickier in the service sector, 
compared to agriculture and manufacturing (Nakamura and Steinsson 2008).

12 This happens, for instance, in the model proposed by Fornaro (2025).
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C. Market Clearing and Definition of Competitive Equilibrium

Since households inside a country are identical, we can interpret equilibrium 
quantities as either household or country specific. For instance, the end-of-period 
net foreign asset position of country ​i​ is equal to the end-of-period holdings of bonds 
of the representative household, ​NF​A​i,t​​  = ​ B​i,t+1​​ + ​B​ i,t+1​ n ​ / ​P​ i,t​ T ​​. Under perfect fore-
sight, the composition of the net foreign asset position between real and nominal 
bonds is not uniquely pinned down in equilibrium. Throughout, we resolve this 
indeterminacy by focusing on equilibria in which nominal bonds are in zero net 
supply so that ​​B​ i,t​ n ​  =  0​ for all ​i​ and ​t​. This implies that the net foreign asset position 
of a country is exactly equal to its investment in real bonds; that is, ​NF​A​i,t​​  = ​ B​i,t+1​​​.

Market clearing for the tradable consumption good thus requires

(11)	​ ​C​ i,t​ T ​  = ​ Y​ i,t​ T ​ + ​R​t−1​​ ​B​i,t​​ − ​B​i,t+1​​.​

This expression can be rearranged to obtain the law of motion for the stock of net 
foreign assets owned by country ​i​, that is, the current account

	​ NF​A​i,t​​ − NF​A​i,t−1​​  =  C​A​i,t​​  = ​ Y​ i,t​ T ​ − ​C​ i,t​ T ​ + ​B​i,t​​​(​R​t−1​​ − 1)​.​

As usual, the current account is given by the sum of the trade balance, ​​Y​ i,t​ T ​ − ​C​ i,t​ T ​​, and 
net interest payments on the stock of net foreign assets owned by the country at the 
start of the period, ​​B​i,t​​​(​R​t−1​​ − 1)​​.

Moreover, in every period the world consumption of the tradable good has to be 
equal to world production, ​​∫ 0​ 1​​​C​ i,t​ T ​di  = ​ ∫ 0​ 1​​​Y​ i,t​ T ​di​. This equilibrium condition implies 
that bonds are in zero net supply at the world level:

(12)	​​ ∫ 
0
​ 
1
​​​B​i,t+1​​di  =  0.​

Market clearing for the nontradable consumption good requires that in every coun-
try consumption is equal to production:

(13)	​ ​C​ i,t​ N ​  = ​ Y​ i,t​ N ​  = ​ L​ i,t​ N ​.​

Finally, equilibrium on the labor market requires that employment is equal to firms’ 
labor demand, which cannot exceed households’ labor supply:

(14)	​ ​L​i,t​​  = ​ L​ i,t​ T ​ + ​L​ i,t​ N ​  ≤ ​ L 
–

 ​.​

Since wages are flexible in the long run, the expression above holds as an equality 
in any period ​t  ≥  1​.

We are now ready to define a competitive equilibrium as a path of real alloca-
tions ​{​C​ i,t​ T ​, ​C​ i,t​ N ​​, ​​Y​ i,t​ T ​, ​Y​ i,t​ N ​​, ​​L​ i,t​ T ​​, ​​L​ i,t​ N ​​, ​​B​i,t+1​​​​​}​i,t​​​, prices {​​P​ i,t​ 

T ​​, ​​P​ i,t​ 
N ​​​​}​i,t​​​, and world interest rate  

{​​R​t​​​​​}​t​​​, satisfying (2), (4), (6), (7), (8), (9), (10), (11), (12), (13), (14), and standard 
transversality conditions, given a path for {​​w​i,t​​​​​}​i,t​​​, initial conditions {​​R​−1​​​ ​​B​i,−1​​​​,​ ​​P​i,−1​​​}​i​​​ , 
and {​​P​i,t​​​​​}​i,t​​​ set by monetary policy. In period 0 the nominal wage is fixed and equal 
to ​​W​i,0​​​ = 1 for all i, while {​​W​i,t​​​​}​​​i,t​​​ adjusts so that (14) holds with equality for ​t  ≥  1​.



173FORNARO AND ROMEI: MONETARY COOPERATION, GLOBAL INFLATION SURGESVOL. 116 NO. 1

D. Monetary Policy

We are interested in deriving the optimal monetary policy, both with and without 
international cooperation. We will frame monetary policy in terms of a target path 
for the price level ​​P​i,t​​​.13 In the long run, since wages and prices are fully flexible, 
the optimal monetary policy targets zero inflation so that ​​P​i,t​​  = ​ P​i,t−1​​​ for ​t  ≥  1​. In 
the short run, it may be optimal to deviate from this zero inflation benchmark. As we 
will see, a rise in ​​P​i,0​​​ causes a rise in short-run aggregate demand. In what follows, 
we will then refer to monetary interventions leading to increases in ​​P​i,0​​​ as monetary 
expansions. Symmetrically, monetary interventions causing declines in ​​P​i,0​​​ can be 
interpreted as monetary contractions.

E. A Demand Reallocation Shock

We study the macroeconomic adjustment to a temporary reallocation shock, 
which creates a global scarcity of tradable goods by increasing their demand.14 The 
economy starts from a steady state in which ​​ω​i,−1​​  =  ω​ in every country. In period 0 
the reallocation shock hits, and demand for tradables is unusually high. For most of 
the paper, we will focus on a symmetric global reallocation shock, such that in every 
country ​​ω​i,0​​  = ​ ω​0​​  >  ω​, but we will also consider other possibilities. Thereafter, ​​
ω​i,t​​​ goes back to its steady-state value ​ω​ in every country. The shock occurring at 
date 0 is previously unanticipated, but from then on, agents have perfect foresight. 
Given these assumptions, in period ​t  =  1​ the economy jumps to its final steady 
state, in which all the variables are constant, and interest rates are given by ​​R​ i,t​ n ​  = ​
R​t​​  =  1/β​.

Throughout, we consider a symmetric scenario in which all the countries start 
with a zero net foreign asset position (​​B​i,0​​  =  0​ for all ​i​). In the initial steady state, 
wages are flexible, and firms face no capacity constraints, and so ​​Y​ i,−1​ T ​  = ​​ Y 

–
​​​ T​  

=  ω​L 
–
​​ and ​​Y​ i,−1​ N ​  = ​ (1 − ω)​​L 

–
​​ for all ​i​.15 These assumptions, coupled with the nor-

malization ​​W​i,−1​​  =  1​, imply that ​​P​i,−1​​  = ​ P​ i,−1​ T ​  = ​ P​ i,−1​ N ​  =  1​. Hence, ​​P​i,0​​​ denotes 
both the price level and the inflation rate in period 0.

II.  Optimal Monetary Policy under International Cooperation

We now derive the optimal policy under international cooperation. While in real-
ity, cooperation among national monetary authorities is limited, this case represents 
a useful starting point to illustrate the adjustments triggered by a global reallocation 
shock and offers a benchmark against which to contrast the uncooperative equilib-
rium that we will derive later.

13 As it is standard—see, for instance, Galí (2009)—the central bank can enforce a path for the price level by 
appropriately designing a rule for the policy rate ​​R​ i,t​ n ​​.

14 In Supplemental Appendix E, we consider a scenario in which the global scarcity of tradable goods is driven 
by a negative supply shock. All the key insights of the analysis apply also to this shock.

15 To solve for equilibrium output in the initial steady state, consider that since there are no capacity constraints, ​​
Y​ i,−1​ T ​  =  ​L​ i,−1​ T ​​, ​​Y​ i,−1​ N ​  =  ​L​ i,−1​ N ​​, and so ​​P​ i,−1​ N ​  =  ​P​ i,−1​ T ​  =  ​W​i,−1​​​. Moreover, since trade is balanced, (6) implies ​ω ​
Y​ i,−1​ N ​  =  ​(1 − ω)​ ​Y​ i,−1​ T ​​. Finally, since wages are flexible, ​​L​ i,−1​ T ​ + ​L​ i,−1​ N ​  =  ​L 

–
​​. Combining these conditions gives ​​

Y​ i,−1​ T ​  =  ω​L 
–
​​ and ​​Y​ i,−1​ N ​  =  ​(1 − ω)​​L 

–
​​.
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Imagine that monetary policy is set by a global central bank maximizing global 
welfare, simply defined as the sum of the lifetime utility enjoyed by every world cit-
izen.16 We focus on symmetric equilibria in which every country is hit by the same 
reallocation shock (​​ω​i,0​​  = ​ ω​0​​  >  ω​). The global central bank then sets monetary 
policy as if each country was a closed economy because it internalizes that no trade 
imbalances can arise among identical countries (​​C​ i,t​ T ​  = ​ Y​ i,t​ T ​​ for all ​i​ and ​t​). This 
isomorphism with respect to a closed economy simplifies considerably the analysis.

The optimal monetary policy under international cooperation consists in setting ​​
P​i,0​​​ to maximize households’ utility

(15)	​ ​ω​0​​ log ​Y​ i,0​ T ​ + ​(1 − ​ω​0​​)​log ​Y​ i,0​ N ​ − χ​(​P​i,0​​)​,​

where we have used the equilibrium conditions ​​C​ i,0​ T ​  = ​ Y​ i,0​ T ​​ and ​​C​ i,0​ N ​  = ​ Y​ i,0​ N ​​ and 
the fact that under balanced trade, monetary policy actions in the short run have no 
impact on households’ utility in the long run. The constraints faced by the central 
bank are

(16)	​ ​P​ i,0​ T ​  = ​​ (​ 
​Y​ i,0​ T ​
 ___ 

​​Y 
–

 ​​​ T​
 ​)​​​ 

​ 1−α _ α ​

​​

(17)	​ ​Y​ i,0​ N ​  = ​  1 − ​ω​0​​ _ ​ω​0​​ ​ ​Y​ i,0​ T ​ ​P​ i,0​ T ​​

(18) ​ α​​(​Y​ i,0​ T ​)​​​ 
​ 1 _ α ​
​ ​​(​​Y 

–
 ​​​ T​)​​​ 

1−​ 1 _ α ​
​ + ​(1 − α)​ ​​Y 

–
 ​​​ T​ + ​Y​ i,0​ N ​  ≤ ​ L 

–
 ​​

(19)	​ ​P​i,0​​  = ​​ (​P​ i,0​ T ​)​​​ 
​ω​0​​

​.​

Constraint (16) captures desired production by firms in the tradable sector, constraint 
(17) ensures that the output of nontraded goods is equal to households’ demand, 
constraint (18) guarantees that firms’ labor demand does not exceed households’ 
labor supply,17 while constraint (19) is just the definition of the short-run inflation 
rate.

To solve this problem, let us start by deriving the policy that would keep the 
economy at full employment so that constraint (18) binds. This is the case if  
​​P​i,0​​  = ​ P​ i,0​ fe ​​, defined by

(20)	​ ​P​ i,0​ fe ​  = ​​ (​ ​ω​0​​ _ ω ​ ​ 
1 − ω​(1 − α)​  ___________  
1 − ​ω​0​​​(1 − α)​

 ​)​​​ 
​ω​0​​​(1−α)​

​,​

16 More formally, global welfare is defined as

	​​ ∫ 
0
​ 
1
​​​ ∑ 
t=0

​ 
∞

 ​​​β​​ t​​(log​(​C​i,t​​)​ − χ​(​ 
​P​i,t​​ _ ​P​i,t−1​​

 ​)​)​di.​

17 In principle, the central bank could set the inflation rate high enough so that firms’ labor demand exceeds 
households’ labor supply. However, in our framework it would never be optimal for a central bank to do so because 
this policy would generate an inflation cost without any benefit in terms of higher output and consumption. We thus 
streamline the analysis by imposing directly constraint (18) on the central bank’s problem.
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where we have used ​​​Y 
–
​​​ T​  =  ω​L 

–
​​. From this expression, one can see that ​​P​ i,0​ fe ​​ is 

increasing in ​​ω​0​​​. Intuitively, a higher ​​ω​0​​​ means a higher demand for tradable goods 
relative to nontradable ones. Facing lower demand, firms in the nontradable sector 
fire workers, so that part of the labor force ends up being unemployed. To maintain 
full employment, monetary policy has to trigger an increase in the production of 
tradable goods or to boost demand for nontradable goods. It turns out that a rise in 
inflation, or equivalently, a higher ​​P​ i,t​ T ​​, achieves both objectives. On the one hand, 
given that the nominal wage is fixed, a rise in ​​P​ i,0​ T ​​ induces firms in the tradable sector 
to hire more workers and expand production. On the other hand, a higher ​​P​ i,0​ T ​​ gener-
ates an expenditure switch away from tradable goods and toward nontradable ones, 
thus sustaining employment in the nontradable sector.

There is also a third, subtler, effect through which a monetary expansion increases 
employment in the nontraded sector. As ​​Y​ i,0​ T ​​ rises, households’ income increases, 
inducing a rise in consumption of tradable goods ​​C​ i,0​ T ​​. As ​​C​ i,0​ T ​​ increases, demand for 
nontradable goods also rises (see (6)), and so does employment in the nontraded 
sector. From the perspective of a global central bank, this effect is particularly strong 
because the global central bank internalizes that in equilibrium households imme-
diately spend on consumption all the additional income coming from the tradable 
sector. As we will see, this will not be the case when we turn to self-oriented national 
central banks.

Maintaining full employment during a demand reallocation shock thus requires a 
rise in inflation. Intuitively, changing quickly the economy’s production mix entails 
productivity losses. To prevent labor demand and employment from falling, real 
wages have to decline. Since nominal wages are rigid, the only way for real wages 
to drop is through a burst of inflation. If the cost of inflation is sufficiently small, 
the optimal monetary policy allows sufficient inflation to maintain full employment. 
Otherwise, if the inflation needed to maintain full employment is too costly, the opti-
mal monetary policy strikes a balance between containing inflation in the tradable 
sector and unemployment in the nontradable one. In this case, an increase in ​​ω​0​​​ acts 
as a cost-push shock, leading both to a rise in inflation and slack in the labor market.

More precisely, taking the first-order condition with respect to ​​P​i,0​​​ gives that at 
an interior optimum,

(21)	​​ χ ′ ​​(​P​i,0​​)​ ​P​i,0​​  = ​  1 _ ​ω​0​​ ​​(​ α _ 
1 − α ​ + 1 − ​ω​0​​)​.​

The left-hand side of this expression captures the marginal cost from increasing 
inflation, while the right-hand side captures the marginal benefit in terms of higher 
consumption of both tradable and nontradable goods. Let’s call ​​​P 

–
 ​​i,0​​​ the value of  

​​P​i,0​​​ that solves equation (21). It is easy to see that the optimal ​​P​i,0​​​ is equal to  
​min​(​P​ i,0​ fe ​, ​​P 

–
 ​​i,0​​)​​ because there are no gains from increasing inflation further once 

the economy has reached full employment. Hence, under the optimal policy, either 
the economy operates at full employment or inflation is equal to the optimal upper 
bound ​​​P 

–
 ​​i,0​​​. The following proposition collects these results.18

18 All the proofs can be found in Supplemental Appendix A.
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PROPOSITION 1: Under international cooperation, the optimal monetary policy 
response to a rise in ​​ω​0​​​ entails a rise in inflation ​​P​i,0​​  >  1​. Moreover, if

	​​ χ ′ ​​(​P​ i,0​ fe ​)​ ​P​ i,0​ fe ​  ≤ ​  1 _ ​ω​0​​ ​​(​ α _ 
1 − α ​ + 1 − ​ω​0​​)​,​

with ​​P​ i,0​ fe ​​ defined by (20), then ​​L​i,0​​  = ​ L 
–
​​; otherwise, ​​L​i,0​​  < ​ L 

–
​​ and ​​P​i,0​​  = ​​ P 

–
 ​​i,0​​​, 

where ​​​P 
–

 ​​i,0​​​ is implicitly defined by (21).

Figure 2 shows graphically the macroeconomic impact of a reallocation shock 
under international cooperation. The upward-sloped PC schedule captures the 
Phillips curve type of relationship between short-run inflation and firms’ labor 
demand implied by our model, given by19

(PC)	​ ​P​i,0​​  = ​​ (​ ​ω​0​​ _ ω ​ ​ 
​L​i,0​​/​L 

–
 ​ − ω​(1 − α)​  _____________  

1 − ​ω​0​​​(1 − α)​
 ​)​​​ 

​ω​0​​​(1−α)​

​.​

The logic behind this expression is quite different from the one underlying stan-
dard Phillips curves. In fact, our model abstracts from the standard Phillips curve 
transmission channel, based on the idea that higher employment leads to higher 
wage inflation. Instead, here, inflation is positively related to employment because 
a higher price of the tradable good fosters labor demand in both sectors, through 
the three channels explained above. The MP schedule captures the monetary pol-
icy stance. Intuitively, it is optimal to tolerate any level of inflation necessary to 
attain full employment, as long as this is lower than the ceiling implicitly defined by 
expression (21).

19 This expression is obtained using (16), (17), and ​α ​​(​Y​ i,0​ T ​)​​​ 
​ 1 _ α ​
​ ​​(​​Y 

–
 ​​​ T​)​​​ 

1−​ 1 _ α ​
​ + ​(1 − α)​ ​​Y 

–
 ​​​ T​ + ​Y​ i,0​ N ​  =  ​L​i,0​​​, as well as 

the definition of the price level. Notice that, since we are focusing on labor demand by firms, we don’t impose the 
equilibrium requirement ​​L​i,0​​  ≤  ​L 

–
 ​​ when drawing the Phillips curve.

Figure 2. Macroeconomic Impact of a Global Demand Reallocation Shock under Cooperation
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In the absence of a demand reallocation shock, that is, if ​​ω​0​​ =  ω​, the economy 
operates at full employment ​​(​L​i,0​​  = ​ L 

–
​)​​, and there is zero inflation ​​(​P​i,0​​  = ​ P​−1​​)​​. A 

rise in ​​ω​0​​​ triggers an upward shift of the PC schedule to PC​​​ ′ ​​ because now higher infla-
tion is needed to achieve a given level of employment. Hence, a reallocation shock 
corresponds to a cost-push shock shifting the Phillips curve.20 In the case shown in  
Figure 2, the shock is large enough so that the optimal monetary policy accommo-
dates it through a rise in inflation ​​(​P​i,0​​  > ​ P​−1​​)​​ and unemployment ​​(​L​i,0​​  < ​ L 

–
​)​​.

Figure  3 shows, using a numerical example, the inflation and unemployment 
response to different values of the reallocation shock. While our model is too sim-
ple to perform a careful quantitative analysis, we try to pick reasonable values for 
the parameters. The key parameter in our model is ​α​, which measures the con-
vexity of the supply curve characterizing the tradable sector.21 We set ​α  =  0.64​ , 
which implies that a 1 percent increase in ​​Y​ i,0​ T ​​ is associated with a rise in ​​P​ i,0​ T ​​ by 
0.57 percent. This elasticity is in the ballpark of the estimates provided by Boehm 
and Pandalai-Nayar (2022) for sectors operating at a high level of capacity utili-
zation.22 We assume that in the initial steady state, ​ω  =  0.3​, close to its value in 
the United States at the onset of the pandemic. Given the large disagreement char-
acterizing the literature on the costs of inflation,23 taking a stance on the precise 

20 The reallocation shock also induces a downward shift of the MP curve to MP​​​ ′ ​​ because a higher ​​ω​0​​​ reduces the 
ceiling on inflation imposed by the optimal monetary policy.

21 For simplicity, our model assumes an infinite elasticity of substitution among tradable goods produced by dif-
ferent countries. While qualitatively, our results should not be affected by this assumption, in future work it would 
be interesting to study how trade elasticities affect the quantitative strength of the mechanisms that we highlight.

22 In particular, Boehm and Pandalai-Nayar (2022) find an elasticity of 0.57 of prices with respect to quantity 
produced for sectors at the eighty-fifth percentile of the capacity utilization distribution (see Table 3 of their paper).

23 Nakamura et al. (2018) describe how several popular ways of modeling price rigidities lead to wildly different 
inflation costs. Benati and Nicolini (2024) make a similar point about money demand and the liquidity cost from 
inflation. Moreover, an emerging literature is studying novel sources of welfare losses from inflation. For instance, 
the evidence provided by Stantcheva (2024) suggests that the public has a strong dislike for inflation due to behav-
ioral biases, while Guerreiro et al. (2024) estimate large welfare costs from inflation due to higher conflicts on the 

Figure 3. Inflation and Unemployment Response to a Global Reallocation Shock under Cooperation

Notes: Solid lines represent the cooperative optimal policy. The dashed line in the left panel represents the amount 
of inflation needed to maintain the economy at full employment (​​L​i,0​​  = ​ L 

–
 ​​), while the dashed line in the right panel 

represents the unemployment associated with a policy of strict inflation targeting (​​P​i,0​​  = ​ P​i,−1​​​).
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shape of the function capturing the welfare losses from inflation is a difficult task. 
For illustrative purposes, we assume a quadratic cost of inflation ​χ​(​P​i,t​​/​P​i,t−1​​)​  = ​
χ – ​/2​​(​P​i,t​​/​P​i,t−1​​ − 1)​​​ 

2​​ and set ​​χ – ​  =  299.25​. This choice implies that empirically rel-
evant reallocation shocks, that is, roughly in line with those experienced by the 
United States and other G7 countries during the pandemic, push inflation close to 
the maximum ceiling that the global central bank is willing to tolerate without sac-
rificing full employment.24 This strikes us as a reasonable scenario since during the 
latest inflation cycle, monetary policy was sufficiently accommodative to maintain 
full employment, but at the same time, central banks were extremely worried about 
inflation.

The solid lines in Figure 3 refer to the monetary stance chosen by a benevolent 
global bank. If the shock is small enough, the optimal monetary policy maintains 
full employment. As the shock gets larger, so does the amount of inflation needed to 
sustain full employment. Once the shock gets too large, the cost of inflation becomes 
sufficiently high so that it is optimal for the central bank to allow for some unem-
ployment. In term of quantities, the model implies that realistic values of the reallo-
cation shock imply a significant trade-off between inflation and economic slack.25 
For instance, suppose that the share of tradables in consumption expenditure rises 
from 0.3 to 0.33, roughly in line with the 3 percentage points increase seen in the 
United States during the pandemic. Then a rise in inflation of around 1.5 percent-
age points would be needed to maintain full employment. Absent any increase in 
inflation, the economy would experience a large rise in unemployment of around 8 
percentage points (see the dashed lines in the right panel).26

In this section, we have essentially extended the insights from the literature on 
inflation and reallocation shocks in closed economies to our setting (Olivera 1964; 
Tobin 1972; Guerrieri et al. 2021). In particular, this literature has shown that high 
inflation may arise during periods of sectoral reallocation, even in the absence of 
overheating on the labor market. While this point is well understood, little is known 
about what happens when reallocation shocks take place in a financially integrated 
world, and whether in this case coordination failures among national central banks 
may arise. We tackle these issues next.

III.  The Uncooperative Optimal Monetary Policy

Let us turn to the more realistic scenario in which each national central bank sets 
monetary policy to maximize domestic welfare. Self-oriented national central banks 

labor market. Finally, let us note that central banks often refer to large welfare losses that would occur if inflation 
expectations were to disanchor, a topic understudied by the academic literature.

24 More precisely, this parameterization implies that if ​​ω​0​​  =  0.35​, then ​​P​ i,0​ fe ​  =  ​​P 
–

 ​​i,0​​​. To give an idea of the 
implied welfare costs of inflation, under this parameterization, an increase in inflation by 1 percentage point above 
target is equivalent to a 1.5 percent drop in steady-state consumption. Nakamura et al. (2018) report welfare losses 
of a similar order of magnitude for New Keynesian models with Calvo pricing.

25 Unemployment in our model should be broadly interpreted as a measure of economic slack since our model 
abstracts from variable capital utilization and labor hoarding.

26 In Supplemental Appendix F, we discuss what happens once the reallocation shock dissipates. There, we 
show that the disinflation process is characterized by a temporary overshooting of wage and nontradable goods price 
inflation above their target. These dynamics are consistent with the fact that in the United States and in the euro area, 
the recent burst of inflation originated in the goods sector and only later migrated to wages and to the service sector 
(Lane 2023; Fornaro and Romei 2024).
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do not internalize that global credit markets have to clear. Rather, each central bank 
perceives that its country can run trade imbalances against the rest of the world. To 
solve for the uncooperative equilibrium, we thus have to take fully on board the 
open economy dimension of our model and the fact that in the short run domestic 
consumption of tradable goods may deviate from domestic production.

LEMMA 1: Short-run consumption of tradable goods is equal to

(22)	​ ​C​ i,0​ T ​  = ​  
​ω​i,0​​ ___________  ​ω​i,0​​​(1 − β)​ + β ​​(​Y​ i,0​ T ​​(1 − β)​ + ​ ​​Y 

–
​​​ T​ ____ ω​R​0​​

 ​)​.​

Intuitively, in the short run households consume a fraction of the present value of the 
country’s expected stream of tradable output. If consumption exceeds current out-
put, the country finances the gap by running a trade deficit. Holding everything else 
constant, a higher preference for tradable consumption, that is, a higher ​​ω​i,0​​​, drives 
up short-run consumption of tradables and the trade deficit. A rise in ​​R​0​​​, instead, 
reduces ​​C​ i,0​ T ​​ and the trade deficit because a higher world interest rate increases the 
cost of borrowing to consume.

The optimal policy problem is now slightly complicated by the fact that monetary 
interventions in the short run may affect the country’s stock of net foreign assets 
and consumption in the long run. In Supplemental Appendix A.3, we show that 
self-oriented national central banks set ​​P​i,0​​​ to maximize

(23)	​ ​(​ω​i,0​​ + ​ β _ 
1 − β ​)​log ​C​ i,0​ T ​ + ​(1 − ​ω​i,0​​)​log ​Y​ i,0​ N ​ − χ​(​P​i,0​​)​,​

subject to constraints (16), (18), (19), (22), and

(24)	​ ​Y​ i,0​ N ​  = ​  
1 − ​ω​i,0​​ _ ​ω​i,0​​ ​ ​C​ i,0​ T ​ ​P​ i,0​ T ​.​

The key difference with respect to the case of cooperative policymaking is that now ​​
C​ i,0​ T ​​ may deviate from ​​Y​ i,0​ T ​​ and that the path of tradable consumption is dictated by 
households’ saving decisions, as captured by constraint ​(22)​. Since tradable con-
sumption depends on the world interest rate, there is now a link between the optimal 
policy problem and external factors.

Throughout this section, we will focus on noncooperative Nash equilibria. In our 
model, this implies that national central banks set monetary policy taking the path 
of the world interest rate as given. The reason is that each country is infinitesimally 
small, and so the impact of its monetary policy actions on the rest of the world is 
negligible. In the scenarios that we will consider, ​​R​0​​  ≥  1/β​, and hence, we impose 
this condition from now on.

As before, it may be optimal for the central bank to maintain the economy at full 
employment. This is the case if ​​P​i,0​​  = ​ P​ i,0​ fe ​​, which is now implicitly defined by

(25)	​ ​P​ i,0​ fe ​  = ​​
(

​ 
​ω​i,0​​ _ ω ​ ​ αω + 1 − ω  _______________  

α ​ω​i,0​​ + ​(1 − ​ω​i,0​​)​ ​ 
​C​ i,0​ T ​ _ 
​Y​ i,0​ T ​

 ​
 ​
)

​​​ 
​ω​i,0​​​(1−α)​

​.​
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If the inflation cost is high enough, instead, the optimal monetary response to the 
reallocation shock entails a rise in unemployment. Taking the first-order condition 
with respect to ​​P​i,0​​​ gives that at an interior optimum,

(26)	​​ χ ′ ​​(​P​i,0​​)​ ​P​i,0​​  = ​  1 _ ​ω​i,0​​ ​​(​ α _ 
1 − α ​ ​ 

​ω​i,0​​ _____________  ​ω​i,0​​ + β​(1 − ​ω​i,0​​)​
 ​ ​ 
​Y​ i,0​ T ​
 _ 

​C​ i,0​ T ​
 ​ + 1 − ​ω​i,0​​)​.​

It turns out that both sides of equation (26) are increasing in ​​P​i,0​​​, meaning that in 
principle, multiple values of ​​P​i,0​​​ may solve it. From now on, we will assume that 
conditions are such that at most one solution to (25) satisfies ​​P​i,0​​  ≤ ​ P​ i,0​ fe ​​.27 Then, 
defining by ​​​P 

–
 ​​i,0​​​ the smallest value of ​​P​i,0​​​ that solves (26), the optimal monetary pol-

icy sets ​​P​i,0​​  =  min​(​P​ i,0​ fe ​, ​​P 
–

 ​​i,0​​)​​.

PROPOSITION 2:  Assume that ​​R​0​​  ≥  1/β​ and that parameters are such that at 
most one solution to (26) satisfies ​​P​i,0​​  ≤ ​ P​ i,0​ fe ​​. Then, in a Nash equilibrium national 
central banks set ​​P​i,0​​  =  min​(​P​ i,0​ fe ​, ​​P 

–
 ​​i,0​​)​  ≥  1​, where ​​P​ i,0​ fe ​​ solves (25), while ​​​P 

–
 ​​i,0​​​ is the 

smallest value of ​​P​i,0​​​ that solves (26).

Before moving on, let us observe that in open economies trade imbalances and 
capital flows affect the trade-off between inflation and employment faced by national 
central banks. This can be seen by deriving the open economy version of the Phillips 
curve:28

(PC)       ​       ​P​i,0​​  = ​​
⎛
 ⎜ 

⎝

​ 
​ω​i,0​​ _ ω ​ ​ 

​L​i,0​​/​L 
–

 ​ + ​(1 − α)​ω  _______________  
α ​ω​i,0​​ + ​(1 − ​ω​i,0​​)​ ​ 

​C​ i,0​ T ​ _ 
​Y​ i,0​ T ​

 ​
 ​
⎞
 ⎟ 

⎠

​​​ 
​ω​i,0​​​(1−α)​

​.​

This expression implies that an increase in the trade deficit, that is, a rise in  
​​C​ i,0​ T ​/​Y​ i,t​ T ​​, allows a country to achieve a higher level of employment for given infla-
tion. Intuitively, trade deficits sustain short-run consumption of tradables. In turn, 
higher consumption of tradables boosts demand for nontradable goods and so 
employment in the nontraded sector. Because of this effect, capital inflows effec-
tively act as a positive cost-push shock, ameliorating the trade-off between inflation 
and employment faced by the central bank. Conversely, capital outflows and trade 
surpluses act as an adverse cost-push shock, worsening the trade-off between infla-
tion and employment. Through these effects, as it will become clear shortly, trade 
imbalances and capital flows play a key role in the international transmission of 
inflation and economic activity.

We are now ready to derive the implications of capital mobility for the macro-
economic adjustment to a reallocation shock. As an intermediate step, we will first 
consider a reallocation shock occurring in a single country. We will then turn to the 
case of a global reallocation shock.

27 This property holds in all the numerical simulations that we have tried. In fact, while we were able to find 
some parameterizations under which (26) has multiple solutions, we also found that every solution except the small-
est one is associated with implausibly high levels of inflation, violating constraint (18).

28 This expression is obtained using (16), (24), and ​α ​​(​Y​ i,0​ T ​)​​​ 
​ 1 _ α ​
​ ​​(​​Y 

–
​​​ T​)​​​ 

1−​ 1 _ α ​
​ + ​(1 − α)​ ​​Y 

–
​​​ T​ + ​Y​ i,0​ N ​  =  ​L​i,0​​​ as well as  

the definition of the price level.
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A. An Idiosyncratic Reallocation Shock

Let us start by considering a case in which the reallocation shock hits a single 
small open economy. Since the rest of the world is unaffected, the global interest 
rate remains equal to its steady-state value, and ​​R​0​​  =  1/β​. According to (22), con-
sumption of tradable goods then rises in the country affected by the shock. Part of 
the increase in tradable consumption is satisfied through higher imports, so that the 
country accommodates the reallocation shock by running a trade balance deficit 
financed with capital inflows.

LEMMA 2: A country hit by an idiosyncratic reallocation shock runs a trade deficit 
in the short run (​​C​ i,0​ T ​  > ​ Y​ i,0​ T ​​).

An interesting observation is that trade deficits reduce the inflation needed to 
achieve full employment. Equation (25), in fact, implies that ​​P​ i,0​ fe ​​ is decreasing in ​​
C​ i,0​ T ​ / ​Y​ i,0​ T ​​. As explained above, this happens because capital inflows increase demand 
for nontraded goods and employment in the nontraded sector.

If the optimum is interior, instead, monetary policy is described by expression 
(26). Comparing this expression with (21) shows that capital mobility reduces the 
marginal welfare cost associated with a drop in inflation.29 This difference is due to 
two distinct effects. First, since trade deficits reduce the scarcity of tradable goods, 
the welfare impact of lower production of tradables caused by a disinflation is now 
smaller. This effect is captured by the term ​​Y​ i,0​ T ​ / ​C​ i,0​ T ​​.

The second, and most interesting, effect arises because under free capital mobil-
ity, containing inflation has a smaller cost in terms of lower domestic employment. 
Recall that lower inflation reduces domestic production of tradable goods. In closed 
economies, domestic consumption of tradables falls one-for-one with domestic pro-
duction. In open economies, instead, tradable consumption is less sensitive to drops 
in domestic tradable output. In fact, differentiating (22) gives

	​ ​ 
∂ ​C​ i,0​ T ​
 _ 

∂ ​Y​ i,0​ T ​
 ​  = ​  

​ω​i,0​​​(1 − β)​  ___________  ​ω​i,0​​​(1 − β)​ + β ​  <  1.​

This happens because households react to monetary contractions by increasing 
external borrowing. Moreover, since ​​C​ i,0​ N ​​ is proportional to ​​C​ i,0​ T ​​, capital inflows mit-
igate the negative impact of lower inflation on domestic demand for nontradables 
and on employment in the nontraded sector. Therefore, from the perspective of indi-
vidual countries, containing inflation entails a lower sacrifice ratio—that is, a lower 

cost in terms of forgone employment and output—if capital is mobile. This effect is 

captured by the term ​​ ​ω​i,0​​ _  ​ω​i,0​​​(1 − β)​ + β ​  <  1​ in expression (26).

Taking stock, trade deficits lower the inflation rate associated with a given level of 
employment. Moreover, capital mobility reduces the sensitivity of output to changes 
in inflation. Both effects mitigate the rise in inflation triggered by an idiosyncratic 

29 Recall that the optimal policy under cooperation corresponds to the one that national central banks would 
choose if their economies were closed.
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reallocation shock.30 The impact of capital mobility on employment is instead 
ambiguous. On the one hand, lower inflation points toward lower employment. On 
the other hand, capital inflows increase the employment rate associated with a given 
level of inflation. If the second force dominates, openness to capital flows leads to 
both lower inflation and higher employment in periods of unbalanced demand.

B. A Global Reallocation Shock

We now turn to a global reallocation shock, that is, a synchronized rise in ​​ω​i,0​​​ 
affecting symmetrically all the countries in the world. As global demand for trad-
ables rises, all the countries seek to run a trade deficit by borrowing from the rest 
of the world. In response, the world interest rate increases until equilibrium on the 
global credit markets is restored:31

(27)	​ ​R​0​​  = ​  ​​Y 
–
​​​ T​ ___ 

β​Y​ 0​ T​
 ​ ​ ​ω​0​​ _ ω ​,​

where ​​Y​ 0​ T​  ≡ ​ ∫ 0​ 1​​​Y​ i,0​ T ​ di  = ​ Y​ i,0​ T ​​. Since all the countries are symmetric, this happens 
when trade is balanced, so that every country consumes exactly its production of 
tradable goods.

As in the case of an idiosyncratic shock, the optimal monetary policy is charac-
terized by expressions (25) and (26) but with the twist that in equilibrium ​​C​ i,0​ T ​  = ​
Y​ i,0​ T ​​. The first implication is that ​​P​ i,0​ fe ​​ now coincides with the one derived under inter-
national cooperation. International cooperation thus does not affect the amount of 
inflation needed to sustain full employment during a global reallocation shock.

This does not mean, however, that lack of international cooperation has no eco-
nomic consequences. Compared to a benevolent global bank, in fact, self-oriented 
national central banks attach a lower marginal cost to a drop in inflation. This can 
be seen by comparing (21) and (26), evaluated at ​​C​ i,0​ T ​  = ​ Y​ i,0​ T ​​. As explained above, 
this happens because from the perspective of a single small open economy, capital 
inflows weaken the negative impact of a monetary contraction on domestic demand 
and employment.

PROPOSITION 3: Consider a global reallocation shock, that is, ​​ω​i,0​​  = ​ ω​0​​  >  ω​ 
for all ​i​. Absent international cooperation, the optimal monetary policy response to 
a rise in ​​ω​0​​​ entails a rise in inflation ​​P​i,0​​  >  1​. Moreover, if

(28)	​​ χ ′ ​​(​P​ 0​ fe​)​ ​P​ 0​ fe​  ≤ ​  1 _ ​ω​0​​ ​​(
​ α _ 
1 − α ​ ​ ​ω​0​​ ____________  ​ω​0​​ + β​(1 − ​ω​0​​)​

 ​ + 1 − ​ω​0​​)
​,​

30 Seen through the lens of these results, the trade deficits run by the United States during the recovery from the 
COVID-19 recession helped to contain US inflation. This result is also related to an old view, very well exemplified 
by Sachs (1985), stating that the combination of trade deficits and strong dollar facilitated the 1980s disinflation in 
the United States. Sachs (1985) also argued that these same factors exported inflation from the United States toward 
the rest of the world. As we will see, our model rationalizes this insight.

31 To derive this expression, we have used the fact that in a symmetric equilibrium the final steady state is equal 
to the initial one. Hence, ​​C​ i,1​ T ​  =  ​Y​ i,1​ T ​  =  ​​Y 

–
​​​ T​​. Plugging this condition in the households’ Euler equation (4) gives 

(27).
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with ​​P​ 0​ fe​​ defined by (20), then ​​L​i,0​​  = ​ L 
–

 ​​, and the allocation coincides with the coop-
erative one. Otherwise, ​​L​i,0​​  < ​ L 

–
 ​​, and the uncooperative allocation is characterized 

by lower inflation and lower employment compared to the cooperative one.

Figure 4 illustrates this result. In a symmetric equilibrium, international coopera-
tion does not affect the relationship between global inflation and global employment 
captured by the PC curve. But the inflation ceiling imposed by central banks is lower 
in the uncooperative equilibrium (MP​​​​​ u​​ schedule) compared to the cooperative one 
(MP​​​​​ c​​ schedule) because self-oriented national monetary authorities are more infla-
tion averse than a benevolent global central bank. As a result, lack of cooperation 
may reduce the impact of a reallocation of global expenditure toward tradable goods 
on inflation (​​P​ 0​ u​  < ​ P​ 0​ c ​​) but at the cost of higher unemployment ​​(​L​ 0​ u​  < ​ L​ 0​ c ​)​​.

Figure 5 goes back to our numerical example.32 If the shock is small enough, 
regardless of whether central banks cooperate or not, it is optimal to maintain full 
employment. In this case, international cooperation does not affect the inflation and 
unemployment response to a global rise in demand for tradables. If the shock is 
large enough, however, the uncooperative monetary response is characterized by 
lower inflation and higher unemployment. For instance, if ​​ω​0​​  =  0.33​, there are 
no gains from international cooperation. However, when ​​ω​0​​  =  0.35​ , self-oriented 
central banks choose to reduce inflation by around 1 percentage point compared 
to the cooperative benchmark, even though this entails a rise in unemployment to 
almost 7 percent.33

32 To draw this picture, we set ​β  =  0.99​ to target a yearly steady interest rate of ​R  =  1/β  =  1.01​ and keep 
all the other parameters as in Section II.

33 In our model, all the agents have access to international credit markets. Though we have not proven this result 
formally, we conjecture that the distance between the uncooperative equilibrium and the cooperative one would be 
smaller if only part of the households participated in international financial transactions. This would be the case, for 
instance, if some hand-to-mouth agents were present.

Figure 4. Macroeconomic Impact of a Global Reallocation Shock: The Role of Cooperation

MPc

MPu

PC

Lu
0

Pu
0

Lc
0

Pc
0

 L
L0

P
0



184 THE AMERICAN ECONOMIC REVIEW JANUARY 2026

We can now address the fundamental question of the paper: Are there gains from 
coordinating national monetary interventions? The answer is a qualified yes. If mac-
roeconomic conditions are such that national central banks choose to maintain full 
employment (​​L​i,t​​  = ​ L 

–
 ​)​, which happens if condition (28) holds, then the monetary 

stance implemented by national central banks is optimal from a global perspective.
But now consider a scenario in which condition (28) is violated, so that national 

central banks sacrifice full employment to contain inflation ​​(​L​i,t​​  < ​ L 
–

 ​)​​. Then the 
policy implemented by self-oriented national central banks suffers from a deflation-
ary bias, which leads to an excessive global slump. Why are national central banks 
choosing an excessively contractionary monetary stance? To answer this question, 
we turn to the international spillovers triggered by monetary interventions.

C. International Spillovers, Capital Flows, and Competitive Appreciations

Perhaps the best way to understand how international monetary spillovers operate 
is to consider a scenario in which every country in the world, except for a generic 
country ​i​, implements a monetary contraction. The global monetary contraction 
causes a drop in ​​P​ 0​ T​​ and in the global supply of traded goods ​​Y​ 0​ T​​. By equation (27), 
the world interest rate ​​R​0​​​ then rises, which induces capital outflows from country ​i​.  
In turn, capital outflows depress demand for domestic nontraded goods, meaning 
that now more inflation is needed to achieve a given level of employment (see equa-
tion (PC)). Through this channel, a global monetary contraction leads to a combina-
tion of lower employment and/or higher inflation in country ​i​.34

34 Albeit in a stylized way, our model is thus consistent with the empirical observation that when major central 
banks engineer a monetary contraction, global credit market conditions get tighter and economic activity in the rest 
of the world drops (Kalemli-Özcan 2019; Degasperi, Hong, and Ricco 2020; Miranda-Agrippino and Rey 2020; 
Corsetti et al. 2021).

Figure 5. Inflation and Unemployment Response to a Global Reallocation Shock: The Role of 
Cooperation

Notes: Solid lines refer to the cooperative optimal monetary policy. Dashed lines refer to the uncooperative opti-
mal monetary policy.
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The gains from cooperation arise precisely because—due to a coordination fail-
ure—national central banks do not internalize these negative international spill-
overs. To see this point, start from the optimal cooperative monetary policy. Now 
let national central banks choose unilaterally their preferred monetary stance so as 
to reach the Nash equilibrium. If national central banks find in their best interest to 
maintain full employment—that is, if condition (28) holds—lack of coordination 
does not undermine the cooperative equilibrium.

But if condition (28) is violated, the cooperative equilibrium unravels as mone-
tary authorities embark on an inefficient monetary contraction. Each central bank, 
in fact, seeks to reduce domestic inflation—while incurring a small cost in terms of 
lower output—by hiking its policy rate to attract capital inflows.35 However, since 
all the countries behave symmetrically, the synchronized monetary contraction has 
no impact on capital flows in equilibrium. All that is left is an excessively tight 
monetary policy, causing an unnecessarily sharp global economic slump. These neg-
ative outcomes would be avoided if national central banks correctly internalized the 
global output losses associated with their disinflationary policies. But they don’t 
because part of the output losses caused by a domestic disinflation are exported 
abroad.

Effectively, cooperation breaks down because self-oriented national central banks 
engage in competitive appreciations. In fact, recall that the exchange rate in country ​
i​ is equal to

	​ ​S​i,t​​  = ​  
​P​ i,t​ T ​
 _ 

​P​ t​ T​
 ​,​

where ​​P​ t​ T​​ is the average price of the traded good in the rest of the world. If (28) is 
violated, the cooperative equilibrium cannot be sustained because each central bank 
tries to disinflate by appreciating its currency, that is, by pushing the domestic price 
of tradables below the one of its trading partners. However, the effort to appreciate 
the exchange rate is frustrated by the fact that all the countries in the world imple-
ment a synchronous monetary contraction.

We find this result intriguing because it contrasts with the notion of competi-
tive depreciations. When countries engage in competitive depreciations, they seek 
to attract foreign demand and sustain domestic employment by depreciating their 
exchange rate. Competitive depreciations, however, are typically an issue during 
periods of weak global demand and low inflation, such as the Great Depression or the 
aftermath of the 2008 global financial crisis.36 We study a different scenario, charac-
terized by global scarcity of tradable goods and high inflation. This explains why in 
our model competitive appreciations pose a challenge to international cooperation.

35 More precisely, national central banks try to attract capital inflows because they boost employment in the 
nontradable sector, which is characterized by a flat Phillips curve. In Supplemental Appendix D, we show that there 
are no welfare gains from cooperation when the Phillips curve is symmetric across the two sectors. In this case, 
in fact, capital inflows have no impact on the aggregate inflation/employment trade-off faced by national central 
banks, and so self-oriented monetary authorities have no incentives to deviate from the cooperative equilibrium. On 
this point, see also Bianchi and Coulibaly (2024).

36 See Caballero, Farhi, and Gourinchas (2021); Eggertsson et al. (2016); and Fornaro and Romei (2019) for 
models capturing the gains from cooperation in times of weak global demand.
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IV.  Conclusion

We conclude with a few remarks. First, all the fundamental insights of the model 
apply to scenarios in which negative supply shocks—such as supply chain dis-
ruptions—hit firms producing traded goods (see Supplemental Appendix E). Our 
results about the gains from monetary cooperation thus do not depend on whether 
the global scarcity of traded goods originates from demand or supply factors.

We do believe, as we argued in the introduction, that a global scarcity of traded 
goods was a salient feature of the recovery from the COVID-19 recession.37 So what 
about the gains from monetary cooperation during this episode? Our model suggests 
that they were likely to be small. Indeed, throughout the latest inflation cycle, the 
labor market was very strong in most advanced economies, implying that monetary 
and fiscal policies were sufficiently accommodative to maintain full employment. In 
this case, our model implies that there are no welfare gains to be reaped from inter-
national cooperation. It thus seems that this time, the world has escaped the risk of 
competitive appreciations.38

This does not mean that the gains from monetary cooperation suggested by our 
model are of no practical relevance. Think about the global inflation cycle that 
started with the oil shocks of the 1970s and ended with the disinflation of the early 
1980s. Back then, central banks were willing to sacrifice full employment in order 
to reduce inflation. In fact, the synchronized monetary tightening of the early 1980s 
was accompanied by a deep global slump. These are precisely the conditions under 
which our model predicts positive gains from international monetary cooperation. 
The model thus helps to rationalize the heated debate about the need for interna-
tional cooperation that characterized the 1980s disinflation (Sachs 1985), culminat-
ing in the Plaza Accord of 1985 (Frankel 2015).

Looking forward, the world may soon enter another episode of global scarcity 
of tradable goods, this time driven by protectionist tariffs and trade wars. If so, our 
model may be useful to understand the trade-offs that central banks will face in the 
coming years.
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