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Abstract
This Mundell–Fleming lecture reviews some of the main developments in interna-
tional macroeconomics since the early 2000s. It highlights four important areas of 
progress: (a) on international pricing and invoicing; (b) on sectoral trade and pro-
duction networks; (c) on the cross-border allocation of capital and the role of global 
financial intermediaries; (d) on cross-border externalities and prudential policies. It 
then explores three specific questions, relevant for future research and policy: (a) the 
implementation of optimal prudential policy via ‘basis control;’ (b) recent develop-
ments about the US external balance sheet and its ‘exorbitant privilege;’ and (c) the 
reform of the International Financial and Monetary System.

JEL Classification F3 · F31 · F32 · F33 · F38 · F4 · F41 · F42

1 Introduction

Twenty-one years ago almost to this day, my UC Berkeley colleague Maury Obst-
feld gave the inaugural Mundell–Fleming lecture (Obstfeld 2001). Maury’s lecture 
started with a sweeping journey through much of the postwar intellectual develop-
ments in international macroeconomics. The journey reached a first milestone in 
the early 1960s with the separate analytical contributions of J. Marcus Fleming and 
especially Robert Mundell (Fleming 1962; Mundell 1961a, b, 1962, 1963). From 
this high vantage point, Maury’s lecture took in the vast expanse opened up by what 
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came to be known as the ‘Mundell–Fleming’ model, what was accomplished then, 
and what remained to be done.

Thanks to major breakthroughs in the treatment of dynamic models, of rational 
expectations and of nominal rigidities, the journey continued and reached a second 
milestone in the mid-1990s, with the ‘New Keynesian Open Economy’ (NOEM) 
synthesis.1 As highlighted by Maury’s inaugural lecture, this synthesis yielded 
a bounty of major new insights, well beyond the original lessons of the Mun-
dell–Fleming framework. Most importantly, it allowed for rigorous welfare-based 
policy evaluation in a general equilibrium framework and lent itself to serious quan-
titative analysis. Not surprisingly, this synthesis quickly became an essential part 
of the policymakers’ toolkit in international financial institutions and central banks 
around the world.

Stepping on the shoulders of giants, I will start where Maury stopped and aim 
to cover some of the major intellectual developments of the last twenty years. 
Beyond the internal intellectual trajectory of the field, that leg of the journey has 
been strongly influenced by the global financial crisis (GFC) of 2008 and its power-
ful aftershock, the 2010 Eurozone crisis. One can already anticipate that the second 
major economic convulsion of the new century, the COVID-19 pandemic, will also 
have long-lasting effects on the intellectual development of the field. Like the major 
financial crises that preceded them, both crises provide, in the words of Obstfeld, 
‘the inspiration for new explorations’ (Obstfeld 2001, p2).

Financial frictions and linkages were always an important determinant of eco-
nomic and financial outcomes in emerging and developing countries. The GFC pow-
erfully highlighted their importance for advanced economies as well. The intellec-
tual consequences of the COVID-19 crisis still lie ahead of us. Yet this crisis has 
already powerfully brought another important insight to the fore: the growing role 
of production frictions and linkages, both domestically and internationally. These 
two insights—the growing importance of both financial and production frictions and 
linkages—require fundamental adjustments to the NOEM synthesis, or, for that mat-
ter, the Mundell–Fleming framework. They matter for the propagation of shocks, 
the effectiveness of stabilization policies, and offer new perspectives on the required 
policy instruments.

This lecture will proceed in two steps. I will start with a review of the NOEM 
synthesis and discuss four important dimensions of progress: (a) on international 
pricing and invoicing; (b) on sectoral trade and production frictions and linkages; (c) 
on the cross-border allocation of capital and the role of global financial intermediar-
ies; and (d) on externalities and prudential policies.

I will then turn to three specific areas where I think significant further progress can 
be made: (a) I will explore the role for what I will call ‘basis control’ in the implemen-
tation of optimal capital flow management in Emerging Markets with shallow currency 
markets; (b) I will review recent developments regarding the US external position 
and discuss whether the historical ‘exorbitant privilege’ that the USA has enjoyed is 

1 Maury, in joint work with Ken Rogoff, provided much of the impetus for this synthesis which parallels 
a similar effort to integrate dynamic and sticky price models in closed-economy macroeconomics.
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coming to an end; (c) finally, I will offer some remarks and suggestions for strengthen-
ing the International Monetary and Financial System (IMFS). Specifically, I will argue 
that the IMF should play an important role as an elastic provider of global liquidity and 
offer a blueprint on how to do so.

2  Beyond the Mundell and Fleming/NOEM Models

Following Obstfeld and Rogoff (1995) seminal work, the NOEM synthesis quickly 
established itself as the dominant analytical framework to study open economy macro-
questions, and as one of the favorite tools in the policymaker’s toolkit. While adopting 
a tractable representation of nominal price and wage rigidities, NOEM models rested 
on explicit micro-foundations and allowed for dynamic optimization under rational 
expectations in complex stochastic general equilibrium environments. This allowed 
for rigorous welfare comparisons, which are particularly relevant for policy evaluation. 
The resulting framework managed the tour de force of clarifying many of the original 
Mundell–Fleming insights, providing a bounty of new insights, all the while retaining a 
simple and tractable aggregate representation.

This stylized and tractable representation can be seen most clearly in the three-equa-
tion canonical representation derived by Galí and Monacelli (2005) for the case of a 
small open economy with nominal price rigidities:

where

Equation (NKPC) refers to the ‘New Keynesian Phillips Curve’ for the open econ-
omy. It describes how domestic price inflation �H,t , defined as the rate of change 
in the index of domestically produced goods, depends on expectations of itself as 
well as the domestic output gap ỹt defined as the gap between (log) output yt and 
its (log) ‘natural’ level yn
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economy � ∈ [0, 1] , the inverse Frisch elasticity of labor supply � and the coefficient 
� that depends on the degree of price stickiness, defined as the fraction of prices that 
remain unchanged from one period to the next, � ∈ [0, 1].

Equation (IS) refers to the ‘Dynamic IS Curve.’ It reflects the intertemporal con-
sumption decisions of economic households located on their Euler equation. It states 
that output and consumption respond negatively to increases in the nominal interest 
rate it , with a sensitivity 1∕�

�
 that varies with the degree of openness � , the elasticity 

of intertemporal substitution 1∕� and the intratemporal elasticities of substitution � 
and � (between domestic and foreign goods, and between foreign goods of differ-
ent origins, respectively). In this expression, rn

t
 refers to the economy’s endogenous 

‘natural rate’ of interest, i.e., the real rate of interest rate that would obtain under a 
flexible price environment, itself influenced by domestic and foreign shocks.

Finally, Eq. (MP) summarizes the monetary policy rule and here assumed to take 
the form of a Taylor-type interest rate rule where the policy rate responds both to 
domestic price inflation �H,t and to the output gap ỹt with coefficients �

�
 and �y , 

respectively.
This dynamic system is formally similar to that of a closed economy, which 

obtains in the limit where � = 0 , with the key parameters �
�
 and �

�
 encoding the 

importance of open economy channels. This formal similarity may give the impres-
sion that monetary policy works mostly through the IS curve and the intertemporal 
substitution associated with changes in the policy rate.

This view, however, would be incomplete for two reasons. First, in the shadow of 
the above three-equations system, changes in monetary policy also affect the nomi-
nal and real exchange rate, leading to a reallocation of aggregate demand between 
home and foreign goods. This expenditure switching effect is especially strong when 
nominal prices are sticky in the currency of the producer (Producer Currency Pric-
ing, or PCP) as was often assumed in the early NOEM literature and in the Mun-
dell–Fleming framework.

Precisely because of this powerful expenditure switching effect, monetary policy 
is especially potent via its impact on the nominal exchange rate. This can be illus-
trated in the above system by considering the limit � = 1 where the economy is fully 
open. In that limit �

�
= 1∕� , and the sensitivity of output to the policy rate depends 

only on the elasticity of substitution between foreign goods of different origins, � , 
and not on the elasticity of intertemporal substitution, �.2

Second, unlike the baseline closed-economy New Keynesian model, there is 
generically no ‘divine coincidence’ when the economy is open, as was originally 
discussed by Corsetti and Pesenti (2001) and Benigno and Benigno (2003). The rea-
son is that optimal monetary policy wishes to manipulate the terms of trade. Never-
theless, a central and very robust policy implication of the PCP paradigm, under a 

2 In that sense, NOEM models feature a more robust channel of transmission of monetary policy than 
their closed economy cousin. In fact, the recent ’Heterogeneous Agent New Keynesian’ (HANK) models 
emerged from a desire to move away from substitution effects as the sole driver of monetary policy trans-
mission and toward more realistic income effects. The NOEM models naturally feature income effects 
associated with change in the terms of trade.
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variety of configurations, is that flexible exchange rates, accompanied by a domes-
tic inflation targeting policy rule, provide a very good approximation to the optimal 
policy.

In the last twenty years, progress occurred along many important dimensions. I 
will, in this lecture, focus on four specific areas that I think are among the most 
important ones. First, I will discuss recent progress on the ‘real’ side: international 
pricing and invoicing, as well as trade and production frictions and linkages. Then I 
will discuss recent developments on the ‘financial’ side: on the modeling of global 
financial intermediaries, and on externalities and the use of prudential or capital 
flow management instruments. Two of these areas of progress (pricing and invoic-
ing, as well as the role of global financial intermediaries) emerged from the internal 
intellectual momentum of the field. These are long-standing questions on which sig-
nificant progress has been made recently. The other two areas (trade and produc-
tion frictions, prudential and capital flow management instruments) are perhaps 
more linked to the two recent major crises that the global economy experienced. 
The Global Financial Crisis of 2008-2009 renewed interest in the potential for finan-
cial spillovers and the need for some regulation of capital flows and financial activ-
ity more broadly. The COVID-19 crisis illustrates the importance of global supply 
chains and trade linkages in propagating ‘real’ shocks.

2.1  International Pricing and Invoicing

As discussed above, the early NOEM models assumed that prices were sticky in 
the producer’s currency (PCP). This assumption coupled with the law of one price 
ensured that movements in the nominal exchange rate would transmit one-for-one to 
the destination currency price of exports, generating a strong expenditure switching 
channel.

The empirical evidence has never been too kind to this assumption. Beyond the 
body of evidence against the law of one price itself, the pathbreaking work of Gold-
berg and Tille (2008, 2009) and subsequently of Gita Gopinath (Gopinath 2015; Boz 
et al. 2021), documents extensively the use of a few ‘dominant currencies’ and espe-
cially the US dollar, for invoicing international transactions. This body of evidence 
led to an extensive revision of the way in which we think about the passthrough of 
exchange rate movements into prices and by extension of the transmission of mon-
etary policy. Many of the implications of the Dominant Currency Paradigm are dis-
cussed in Gopinath et  al. (2020), while Gopinath and Itskhoki (2021) provides a 
comprehensive and recent review of the literature.

Under this ‘Dominant Currency Paradigm’ (DCP), prices of both exports and 
imports are invoiced in a few dominant currencies—often the currency of a coun-
try that is neither the source nor destination of the international transaction. For 
instance, under DCP, exports from Brazil to Korea are invoiced in US dollars. A first 
important implication is that the expenditure switching effect will be more muted, at 
least on the export side. If Brazilian exports are invoiced in US dollars, a deprecia-
tion of the Real will have little short-run impact on the Korean demand for Brazil-
ian goods whose price is set in dollars. The expenditure switching effect on imports 
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remains active; however, since a depreciation of the Won makes domestically pro-
duced Korean goods more attractive relative to foreign-imported goods. Of course, 
smaller relative price adjustment in the face of a given exchange rate movement 
implies larger movements in exporters’ margins, which will affect firm profitability 
and income. These indirect ‘income’ channels will impact aggregate outcomes.

Second, and this is a direct corollary of the first result, countries will face a more 
adverse inflation-output trade-off under DCP. A given monetary impulse will gener-
ate a smaller stimulus because of the muted expenditure channel, for a given depre-
ciation of the currency and the associated increase in inflation.

Finally, as shown by Egorov and Mukhin (2020), under a dominant currency par-
adigm countries are more likely to want to manage their dollar exchange rate, result-
ing in a global dollar monetary cycle which will affect global trade.

Importantly, the main prescription coming from the PCP framework, that small 
open economies should let their exchange rate float and adopt an inflation target-
ing rule, remains largely unchanged, even in a DCP paradigm. That result, estab-
lished initially in Casas et al. (2017) and later substantially extended in Egorov and 
Mukhin (2020), may appear surprising at first since monetary authorities face a 
trade-off between stabilizing domestic demand and stabilizing terms of trade. Yet, 
under DCP, monetary authorities realize that, conditional on stabilizing domestic 
demand, there is nothing they can do to further stabilize the  terms of trade. As a 
result, a domestically oriented monetary policy that stabilizes local prices already 
achieves the best possible results for the terms of trade. The logic is reminiscent of 
the ‘divine coincidence’ but is fundamentally different since the economy does not 
achieve the flexible price allocation.

Needless to say, further explorations on these questions are needed. For instance, 
while Egorov and Mukhin (2020) argue that optimal policy under DCP features flex-
ible exchange rate and domestic inflation targeting, Corsetti et al. (2021) find that 
headline inflation targeting in a DCP world can lead to insufficient exchange rate 
adjustment, muting the insulation properties of flexible exchange rates.

2.2  Trade and Production Linkages

A second area where substantial progress has happened is on trade and production 
frictions and linkages. Of course, much foundational work was already taking place 
on this topic, emphasizing the importance of input–output structure for the aggre-
gate production function and the transmission of shocks (Baqaee and Farhi 2020a, 
b, 2021; Huo et  al. 2019). The COVID-19 crisis provides an involuntary labora-
tory to analyze how granular sectoral shocks propagate and get potentially amplified 
through production and trade networks.

With Input–Output networks, what we typically think of as ‘supply’ or ‘demand’ 
shocks may have quite complex effects. Negative sectoral supply shocks—for 
instance when a sector is shut down because of a health-mandated lockdown—can 
morph into negative sectoral demand shocks in other parts of the economy, depend-
ing on the pattern of complementarities in demand or production. An illustration 
would be the negative impact of a ban on air travel on the demand for rental cars. 
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These ‘Keynesian supply shocks’ have been recently analyzed by Guerrieri et  al. 
(2020), Bilbiie and Melitz (2020), Bilbiie (2020) and Woodford (2020). Similarly, 
sectoral demand shocks may morph into sectoral supply shocks somewhere else in 
the production chain. For instance, an increased demand for iPads and computers 
can cause a shortage of semi-conductors that negatively impacts the car industry. 
Similarly, a surge in demand in some sectors may increase demand for shipping ser-
vices, creating supply bottlenecks elsewhere in the economy.

Broadly speaking, these complex patterns of transmission make policy formula-
tion particularly challenging. Consider the case of monetary policy. It may be quite 
ineffective against supply-induced contractions in demand, since lowering interest 
rates may do little to stimulate activity in sectors with excess capacity. This point 
has been made in the context of recent theoretical models by Guerrieri et al. (2020), 
Woodford (2020), Baqaee and Farhi (2020b). By contrast, monetary policy may be 
quite effective in the case of a demand-induced supply shock: if the reason some 
sectors are experiencing bottlenecks and reduced activity is because of a surge in 
demand in other parts of the economy, this can generically be addressed via tighter 
monetary policy that would counteract the demand surges. In other words, what may 
look like a demand shock to the untrained eye may be quite unresponsive to mon-
etary policy, while what may look like a supply shock may be quite responsive. In 
both cases, the key is to address the underlying supply and/or demand shock. Of 
course, this more nuanced understanding of the transmission of policy requires an 
accurate representation of the input–output linkages at fairly disaggregated level. 
This is an area where I have done some work together with Sebnem Kalemli-Ozcan, 
Veronika Penciakova and Nick Sander (Gourinchas et  al. 2021a). Using a global 
trade and production network, we found that about 30% of global economic activity 
in 2020 was taking place in demand-constrained sectors.

Global and local Input–Output networks also force us to re-think our under-
standing of the transmission and effectiveness of fiscal policy. In Gourinchas et al. 
(2021a), we found that fiscal policy can help close the output gap in the demand-
constrained sectors while simultaneously creating upward price pressure in supply-
constrained sectors. This upward sectoral price pressure does two things. First, it 
further helps to reallocate overall demand away from supply-constrained sectors and 
toward demand-constrained one—in other words, it directs aggregate demand where 
it matters. At the same time, it also means that the aggregate stimulative effect of 
a given fiscal impulse can be quite limited. In our calibrated model, we find very 
low aggregate fiscal transfer multipliers, even if fiscal policy is quite effective at 
supporting overall employment. This suggests that fiscal policy has a more nuanced 
effect than in traditional one-sector models. Fiscal transfers may be better evaluated 
through their ability to support employment or prevent business failures in demand-
constrained sectors, rather than their impact on headline GDP numbers.

Overall, this is a very fertile and active area of research where we have only 
started to scratch the surface. For instance, we have very few dynamic models with 
sectoral and trade linkages. Many of the existing models such as Bonadio et  al. 
(2020) are static. This does not allow us to think about the impact of shocks or pol-
icies on the distribution of trade balances or on global interest rates. Gourinchas 
et al. (2021a) is a first attempt in this direction. We also have very few macromodels 
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of the interaction between global supply chains and funding or invoicing choices 
(Kalemli-Ozcan et al. 2014). I suspect that some of these issues are critical to under-
stand the global transmission of shocks.

To illustrate some of the issues that can be addressed with this type of models, 
Fig.  1 reports estimates of the spillovers of US fiscal transfers on the rest of the 
world, from Gourinchas et  al. (2021a). In that paper we ask whether 2020 fiscal 

(a)

(b)

Fig. 1  The effect of US fiscal policy on the rest of the world. Notes From Gourinchas et  al. (2021a), 
Fig. 7. Panel a reports the change in real value-added from the baseline (COVID without fiscal policy) to 
a counterfactual with only US fiscal policy. Panel b reports the change in the Keynesian unemployment 
rate from the baseline to a counterfactual with only US fiscal policy. Note that ‘//’ indicates that the US is 
reported on a different scale
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transfers in advanced economies were a ‘tide that lifted all the boats.’ To answer that 
question, we built a simple intertemporal model with a global I–O network structure 
and nominal frictions. We calibrated the model to fiscal transfers implemented in 
the US in 2020 and looked at what the model predicted for the US and for other 
countries. Panel (a) reports the impact of the US transfer package on each country’s 
output, while panel (b) reports the impact on what we call ‘keynesian unemploy-
ment,’ that is the unemployment due to sectoral demand deficiencies. The figure 
illustrates that fiscal transfers in the US had a small but noticeable effect on US out-
put. According to panel (a), US output was 1.5 percent higher. With a fiscal stimulus 
that amounted to about 25% of GDP, the multiplier was only 0.06, for the reasons 
explained above. Second, we observe that output spillovers to the rest of the world 
are very small, always less than 0.5 percent and mostly negative, except for close 
trading partners such as Canada or Mexico. In our simulations, this result largely 
reflects the impact that large US fiscal transfers have on global real interest rates. 
More fiscal stimulus in the USA tends to raise global real interest rates, reducing 
aggregate demand in other parts of the world. These findings invalidate the hypothe-
sis that fiscal expansion in the USA, and other advanced economies, could substitute 
for a lack of fiscal stimulus in the rest of the world. Panel (b) nuances and qualifies 
that result. It shows that employment spillovers—while small—where positive, in 
the sense that unemployment declined in most countries as a response to the large 
US fiscal packages. The divergent response of output and employment is related to 
the argument made above: fiscal transfers help reduce overall demand deficiencies—
both within and across borders—while at the same time failing to increase aggregate 
activity.

2.3  Cross‑Border Capital Allocation and Global Financial Intermediaries

A third dimension of progress is in our understanding of cross-border capital flows 
and positions, and the role of global financial intermediaries. Three major stylized 
facts have emerged. First, we experienced in the last fifty years a massive increase in 
cross-border gross capital flows and positions. A lot of our knowledge on this ques-
tion goes back to the seminal work of Phil Lane and Gian-Maria Milesi-Ferretti on 
the External Wealth of Nations, starting with Lane and Milesi-Ferretti (2001) and 
regularly updated over the years (Lane and Milesi-Ferretti 2007, 2018).

The second major stylized fact is the asymmetry at the heart of the international 
financial system, with US dollars and treasuries as the global safe assets. This 
asymmetry was already noticed by Despres et al. (1966) in an early and influential 
‘minority’ assessment of the role of the dollar. Hélène Rey and I, in some of our 
early work, documented this asymmetry in greater detail and over a more recent 
period (Gourinchas and Rey 2007a).

The third major stylized fact is the existence of a global financial cycle tied to the 
US monetary policy cycle as documented in the influential work of Hélène Rey (Rey 
2013a; Miranda-Agrippino and Rey 2020).

To illustrate the first two stylized facts, Fig.  2 reports the gross external assets 
(panel a) and gross external liabilities (panel b) of the USA, scaled by US GDP 
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(a)

(b)

Fig. 2  US external balance sheet, 1952–2021:2. Notes The figure reports US gross external assets and 
liabilities, as a percent of US GDP. Source: US Integrated Macroeconomics Accounts and author’s cal-
culations
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between 1952 and 2021. This figure is constructed using the BEA’s Integrated 
Macroeconomic Accounts. Both figures show the rapid explosion of gross posi-
tions starting in the early 1970s (stylized fact 1) as well as the asymmetry in the 
composition of these gross external assets and liabilities, with US gross external 
assets weighted toward direct investment and equity and US gross external liabilities 
weighted toward government debt (stylized fact 2).

Figure  3 reports the global factor estimated by Miranda-Agrippino and Rey 
(2020) alongside the VXO, a measure of risk in financial markets.3 The figure illus-
trates the strong co-movements between these two measures at least until the last 
five or six years.

Early NOEM models were somewhat ill-equipped to explain these facts for two 
reasons. First, these models typically assumed a representative household in each 
country, with excessively smooth stochastic discount factors. Second, the models 
would typically feature excessive amounts of risk sharing either through portfolio 
diversification, self-insurance or equilibrium movements in the terms of trade (Cole 
and Obstfeld 1991). Such amounts of risk sharing would certainly be in excess of 

Fig. 3  Global factor and VXO. Notes Global factor from Miranda-Agrippino and Rey (2020). VXO from 
CBOE

3 The VXO is very similar to the better known VIX, but starts in 1986, unlike the VIX which starts in 
1990. The VXO was discontinued in September 2021.
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what we observe in the data, which is one way to think about the celebrated ‘Backus 
and Smith puzzle’ (Backus and Smith 1993; Kollmann 1995).

Research in this area has been making huge progress by taking a step back, then 
two steps forward. By this I mean that the theoretical literature on capital flows of 
the last six or seven years has gone back and rediscovered an old literature in inter-
national macroeconomics on portfolio balance models. This literature developed in 
the late 1970s and early 1980s and summarized in Branson and Henderson (1985). 
It offered rich insights but clothed in ‘old style’ reduced form models that went out 
of fashion forty years ago. They have now been brought back to the mainstream 
thanks to the insightful work of Gabaix and Maggiori (2015) that revives Kouri 
(1982). Maggiori (2021) offers a recent and comprehensive survey. A central insight 
is that global financial intermediaries are crucial pieces of the international financial 
architecture. These financial intermediaries have limited capital, face mandates and 
regulation coming from different authorities. They need to be compensated for the 
risk they absorb on their balance sheet. This compensation takes the form of inter-
mediation rents or excess returns. That simple insight, at the heart of the portfolio 
balance models, connects asset prices and quantities and yields very different pric-
ing relations than the one that emerges from a representative household’s stochastic 
discount factor.

These intermediation rents give rise to various deviations from arbitrage condi-
tions that have long been central tenets of international finance, such as the Uncov-
ered Interest Parity (UIP) or Covered Interest Parity (CIP) conditions (Ivashina et al. 
2015; Du et  al. 2018). At the same time, fluctuations in the overall risk-bearing 
capacity of the global intermediaries connect markets and generate a global financial 
cycle.

An additional implication of this framework, one that resonates well with 
the practical experience of many policymakers, is that quantities matter. They do 
because the outside supply of assets must be absorbed onto the global intermediar-
ies’ consolidated balance sheet which determines the size of equilibrium intermedia-
tion rents. This implies that there is room for other, perhaps less orthodox, policies: 
sterilized foreign exchange interventions or quantitative easing can ripple through 
markets with an impact on interest rates, asset returns and currencies (Gourinchas 
et al. 2021b; Koijen and Yogo 2020; Jiang et al. 2020). As I have argued in my work 
with Dimitri Vayanos and Walker Ray this challenges one of the central tenets of the 
original Mundell-Friedman view that floating exchange rates provide sufficient insu-
lation against foreign shocks. Instead, currencies and yields at different maturities 
in different countries remain deeply connected even under flexible exchange rates, 
an observation that is reminiscent of Hélène Rey’s core insight in her celebrated 
‘Dilemma vs. Trilemma’ 2013 Jackson Hole paper (Rey 2013b; Gourinchas et  al. 
2021b; Greenwood et al. 2020; Lloyd and Marin 2020).

These insights are being gradually ported into more quantitative open-economy 
macromodels (Cavallino 2019; Fanelli and Straub 2021). At this stage, the message 
from these models is not that flexible exchange rates do not help, but that their insu-
lation properties may be more limited than originally believed.

The observation that cross-border portfolios are very different in the cross-sec-
tion is also important because it opens the door to asymmetric valuation effect: 
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movements in asset prices and currencies generate cross-country net wealth trans-
fers. These net wealth transfers can potentially alter the dynamics of external adjust-
ment. As I have already pointed out, the early evidence emphasizes the central role 
of the US and of asymmetric financial development (Caballero et al. 2008; Mendoza 
et al. 2009). The picture that emerges from this line of research is that some coun-
tries are net providers of ‘safe assets’ that are in high demand from the rest of the 
world. That naturally leads to an asymmetric structure in international wealth hold-
ings and excess returns where net safe asset providers enjoy an ‘exorbitant privilege’ 
(Gourinchas et al. 2010). Of course, being a net provider of safe assets is an endog-
enous outcome and the excess return a country may earn could be eroded over time. 
This danger was originally analyzed by Robert Triffin in the 1960s in the context of 
the Bretton Woods system. Triffin’s concern was whether the USA could maintain 
its position at the center of the Bretton Woods system given its fixed holdings of 
gold and a growing demand for dollars. That concern has re-emerged recently, in the 
work of the late Emmanuel Farhi and others, suggesting that the fiscal space of the 
global safe asset provider is a natural limit (Triffin 1960; Farhi et al. 2011; He et al. 
2019; Farhi et al. 2018; Mian et al. 2021).

For the time being at least, it looks like the global insurance properties encoded 
in the US external balance sheet have remained fairly stable over time. Figure  4 
plots a cyclical measure of US external imbalances, nxa, constructed by updating 
the methodology in Gourinchas and Rey (2007b), alongside Miranda-Agrippino and 
Rey (2020)’s global factor (panel a) and the VIX (panel b). nxa controls for trends in 
external balances that might be due to the process of trade and financial globaliza-
tion. A negative value indicates that the USA is running an excessive trade deficit or 
is becoming more of a debtor country. The graph illustrates how, every time there 
is a spike in risk—at the time of the global financial crisis in 2008, of the Eurozone 
sovereign debt crisis of 2012, and more recently with the COVID-19 crisis—the net 
external position of the USA, as measured by nxa, deteriorates. In that sense, the US 
net external position still transfers wealth to the rest of the world in times of global 
stress.

2.4  Externalities and Prudential Policy

A fourth area of significant progress is in our understanding of macrofinancial fric-
tions and externalities. The theoretical literature on these issues has identified two 
key externalities in addition to the more well-known terms-of-trade externality 
already discussed.

The first externality is a ‘fire-sale’ or pecuniary externality. It arises when domes-
tic agents face a borrowing constraint that depends on the marked-to-market value 
of some asset. For instance, the borrowing capacity of a country may depend on 
the foreign currency value of its assets or output and therefore on the exchange rate. 
Suppose a negative funding shock triggers a downturn that lowers asset prices. This 
would tighten borrowing constraints and, in turn, further amplify the initial down-
turn, depressing prices further and causing a fire-sale. The externality arises because 
economic agents do not take into account how their individual decisions, through 
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their impact on prices or exchange rates, impact collateral values and the borrowing 
constraint of other agents in the economy. This type of externality worsens with a 
depreciation of the currency. Pecuniary externalities have been closely studied by 
Enrique Mendoza, Javier Bianchi or Anton Korinek (Mendoza 2010; Bianchi 2011; 
Korinek 2018).

The second type of externality is an ‘aggregate demand externality.’ That externality 
is tied to the fact that, with rigid prices, demand expressed by some economic agents 
exhibits a multiplier—it creates more demand for other agents in the economy, some-
thing that is not taken into account in a decentralized equilibrium. Notice that unlike the 
fire-sale externality, the aggregate demand externality is alleviated when the currency 

(a)

(b)

Fig. 4  The US external balance sheet provides insurance. Notes nxa: cyclical component of the US exter-
nal balance, updated from Gourinchas and Rey (2007b). Global factor from Miranda-Agrippino and Rey 
(2020)
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depreciates, since the depreciation stimulates aggregate demand. Aggregate demand 
externalities have been closely studied by Guido Lorenzoni, Emmanuel Farhi and Ivan 
Werning, and Stephanie Schmitt-Grohe and Martin Uribe (Lorenzoni 2009; Farhi and 
Werning 2016; Schmitt-Grohé and Uribe 2016).

As mentioned above, these two externalities generically work in opposite directions 
in response to currency movements. Borrowing some key ideas from public finance, 
the theoretical literature has characterized optimal policy in terms of optimal Pigouvian 
taxes (Farhi and Werning 2016). These often suggest ‘leaning against the wind,’ pro-
viding a rationale for macroprudential policies, ex-ante capital flow management meas-
ures or even foreign exchange interventions. That literature suggests a strict pecking 
order between capital flow management policies and foreign exchange interventions, 
mostly because of the quasi-fiscal cost induced by the latter (Bianchi and Lorenzoni 
2021).

In those settings, floating exchange rates remain desirable, although fire-sale exter-
nalities can provide some justification for some ‘fear-of-floating,’ by which countries 
aim to limit movements in their currency (Calvo and Reinhart 2002; Gourinchas 2018).

The IMF has been at the vanguard of developing, distilling and converting many of 
these conceptual innovations into actionable policy through its work on the integrated 
policy framework (Basu et al. 2010; Adrian et al. 2020).

3  Looking Ahead

Let me now zoom in on three specific issues which I view as important going forward. 
The first one concerns the implementation of optimal policy in Emerging Markets 
with shallow currency markets. For reasons that will become clear shortly, I call this 
approach ‘basis control.’ The second issue revisits the question of the US ‘exorbitant 
privilege’ and whether we are getting closer to a Triffin moment. The third one will 
discuss possible avenues of reform of the Global Financial Safety system.

3.1  ‘Basis Control’

3.1.1  Cross‑Currency Basis

Let me start by defining the cross-currency basis, bst , which I will refer to as ‘the basis’ 
from this point onward:

In this equation, it denotes the domestic nominal interest rate and i$
t
 the correspond-

ing dollar interest rate. ft − st denotes the forward premium, i.e., the difference 
between the (log) forward of the same maturity and the (log) spot rate. Hence, the 
basis is nothing more than the difference between the cash dollar rate and the syn-
thetic dollar rate obtained by swapping the local currency rate into dollars. A nega-
tive basis bst < 0 indicates that the synthetic dollar rate exceeds the cash dollar rate. 

(1)bst = i$
t
− (it − (ft − st))
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More generally, a nonzero basis is an indication of a deviation from Covered Interest 
Rate Parity (CIP).

These CIP deviations were typically very small for Advanced Economies prior 
to the Global Financial Crisis and became subsequently much larger (Du et  al. 
2018). To illustrate, Fig.  5 panel (a) plots the basis for four advanced economies 
currencies  (the yen JPY, the swiss franc CHF, the british pound GBP and the 
euro EUR) against the US dollar. The acute CIP deviations observed at the height 
of the Global Financial Crisis mostly reflected counterparty risk. However, the 
basis remained quite elevated even after market conditions normalized. The work 
of Wenxin Du, Alexander Tepper and Adrien Verdelhan convincingly establishes 

(a)

(b)

Fig. 5  Three-month cross-currency basis: advanced vs. emerging. Notes The figure reports the 3-m 
cross-currency basis for a set of advanced (Japan JPY, Swiss franc CHF, British pound GBP and euro 
EUR) and emerging market (Korean won KRW, Israel shekel ILS, Malaysian ringgit MYR and Mexican 
peso MXN) currencies. Source: Bloomberg. Advanced economies basis using LIBOR rates. Emerging 
markets basis using local 3-m interbank rates and US LIBOR
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that these continued CIP deviations reflect the shadow cost of dollar balance-sheet 
expansion for global financial intermediaries that are now facing tighter regulation. 
More generally, since the CIP trade is a riskless trade, any deviation must reflect 
the shadow cost of balance sheet expansion (Du et  al. 2019). This shadow cost 
has become relative small again since the deployment of central bank swap lines 
between major currencies (Bahaj and Reis 2019).

As Cerutti et al. (2019) argue, a significant CIP deviation implies that a country 
potentially faces more than one local policy rates: it and i$

t
+ (ft − st) . The two may 

be marching to different tunes, suggesting that it might become more difficult for 
monetary policy to be effective. For instance, suppose a central bank needs to raise 
the policy rate, but the basis becomes more negative as a result. The locally swapped 
dollar rate i$

t
+ (ft − st) would remain lower than the policy rate it offering somewhat 

looser monetary conditions to some economic agents than desired. The key idea 
behind ‘basis control’ is precisely that the monetary authorities may wish to target 
the difference, i.e. the basis.

3.1.2  The Basis in Emerging Markets

As I will argue, this is especially relevant for Emerging Markets facing relatively 
shallow financial markets—where the basis may become large. Applying this idea 
to Emerging markets must first confront the fact that CIP deviations—defined as the 
shadow cost of balance sheet expansion of intermediaries on a risk-free arbitrage—
may be harder to measure for these countries. The reason, as compellingly argued 
by Du and Schreger (2016), is that US and emerging markets face different levels of 
sovereign risk. The CIP deviation, then, would reflect the local currency sovereign 
risk, a risk premium.

To illustrate, Fig. 5 panel (b) plots the 3-month basis for four emerging market 
currencies: the  Korean won (KRW), the  Israeli shekel (ILS), the  Malaysian ring-
git (MYR) and the  Mexican  peso (MXN). Not surprisingly, this measured spread 
is much larger than for advanced economies: for EMs, the basis fluctuates between 
−1000 basis points and 400 basis points, while for AEs, it never exceeds −300 basis 
points. As indicated above, however, much of this could reflect local currency credit 
risk (panel (b) uses interbank rates, but these may also be reflecting local currency 
credit risk). Covering that credit risk is not easy to implement. For instance, sover-
eign credit default swaps (CDS) are usually only triggered in the event of a default 
on foreign currency debt, and not local currency debt. What one can do instead is to 
construct an estimate of the risk-less CIP deviation using the yields of supranational 
organizations borrowing in different currencies. In effect, this replaces i$

t
 and it by 

the equivalent yields at which supranationals borrow. Because these supranational 
entities do not face much, if any, credit risk, the supranational basis measures the 
risk-free basis for that currency.

Figure 6 reports estimates of this SSA-implied 5-year basis using data kindly 
provided by Wenxin Du and Jesse Schreger for the Turkish Lira—using yields 
from the European Investment Bank (EIB)—and the Brazilian real—using yields 
from the Kreditanstalt für Wiederaufbau (KfW) a German government-owned 
and backed state development bank. The figure also plots the 5-year basis for four 
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advanced economies. Panel (a), for the pre-GFC period, illustrates that the basis 
was much larger for our two EMs relative to AEs. Panel (b) reports the basis after 
the GFC and documents how the basis is now of a similar order of magnitude for 
AEs and EMs.

Although more systematic work is needed, two important results emerge from 
these figures. First, Emerging Markets experienced large CIP deviations even 
before the GFC, although these were much smaller than the naive calculation 

(a)

(b)

Fig. 6  Supranational basis for the Turkish lira and Brazilian real. Notes EIB_TRY and KFW_BRL: basis 
on 5-year Zero Coupon bonds issued by supranationals; European Investment Bank for the Turkish lira 
and Kreditanstalt fur Wiederaufbau (KfW) for the Brazilian real. See Du and Schreger (2016)



19International Macroeconomics: From the Great Financial Crisis…

based on sovereign yields would suggest. Second, AEs and EMs have converged 
and now face similar levels of market segmentation.

3.1.3  A Simple Model of ‘Basis Control’

I am now in a position to describe what ‘basis control’ means and why it might be 
desirable to implement such a policy. I will make the basic point using a much sim-
plified version of Bianchi and Lorenzoni (2021), itself building on Schmitt-Grohé 
and Uribe (2016) and presented more fully in Gourinchas (2021a).

Consider a two-sector small open economy. In the tradable sector, the country 
receives a constant endowment yT . It produces a nontradable good yN using a linear 
technology in labor L: yN = L . We normalize the dollar price of the traded good to 
1, so that its local price is St , the nominal exchange rate defined as the local price of 
dollars. The local price of nontraded goods is simply the wage wt . For simplicity, I 
consider the case of inelastic labor supply, unit intra- and inter-temporal elasticities, 
and the limit of a patient household, with a discount factor � = 1.

The country borrows dollars from global financial intermediaries. As in Sect. 2.3, 
these global financial intermediaries have limited risk-bearing capacity and must be 
compensated for providing these dollars. I assume the following representation of 
the dollar supply from intermediaries:

In Eq. (2), the dollars supplied today d∗
t+1

 increase with the excess return on dollar 
lending xt . �t denotes the risk-bearing capacity of these foreign financial interme-
diaries and fluctuates exogenously. We will later consider a ‘sudden stop’ type of 
shock where �t exogenously decreases. Equation (2) defines a supply of dollars from 
global financial intermediaries.

In equilibrium, and for the same arguments as in Bahaj and Reis (2019), the 
excess return xt must equal the (opposite of) the basis bst:

With some abuse of language, I will refer to xt as the basis instead of the opposite 
of the basis so that a positive basis means the local interest rate is higher than the 
dollar-swapped rate.

We can solve for the demand for dollars originating from domestic households. 
Dollar borrowing is needed to smooth the consumption profile of traded goods and, 
under our simplifying conditions, satisfies:

In Eq. (4), b∗
t
 denotes the face value of the dollar debt to be repaid in period t, while 

R$
t
= 1 + i$

t
 is the (exogenous) gross dollar interest rate. Equation (4) states that dol-

lar demand is high when tradable income net of debt repayment today yT − b∗
t
 is low, 

(2)d∗
t+1

= �txt.

(3)xt = −bst = it − (ft − st) − i$
t
.

(4)d∗
t+1

=
yT

R$
t + xt

− (yT − b∗
t
).



20 P. O. Gourinchas 

compared to the discounted value of future income yT∕(R$
t
+ xt) where the discount-

ing occurs at the gross interest rate the country faces, R$
t
+ xt.

Together, Eqs.  (4) and (2) jointly determine the amount of dollar borrow-
ing d∗

t+1
(�t,R

$
t
, b∗

t
) , the basis xt(�t,R

$
t
, b∗

t
) and the consumption of traded goods 

c∗
t
(�t,R

$
t
, b∗

t
).

This simple model allows us to graphically illustrate the impact of a funding 
shock, i.e., a decline in �t . Figure 7 plots the two equilibrium conditions, Eqs. (2) 
and (4) labeled FE and EE − CE for the competitive equilibrium, with dollar bor-
rowing d∗

t+1
 on the horizontal axis and the basis xt on the vertical axis.

A negative funding shock rotates the funding condition counterclockwise from 
FE to FE′ , leaving the dollar demand of the household EE − CE unchanged. At 
the time of the shock, the equilibrium shifts from point A to point A′ : the tighten-
ing of funding conditions is associated with a decline in the amount borrowed and 
an increase in the basis, as the economy moves along the dollar demand schedule 
EE − CE.

Since the country borrows fewer dollars, consumption of the traded good 
decreases. Given unit elasticities, this decline in the consumption of the traded 
good is going to reduce the demand for nontraded goods, at the initial relative 
price between traded and nontraded goods, given by the ratio of the nominal dollar 
exchange rate and the nominal wage: St∕wt . Maintaining full employment requires 
that this relative price increase, either because nominal wages decline or because 
the currency depreciates (an increase in St ). If nominal wages are downwardly rigid, 

Fig. 7  Ex-post competitive and constrained Pareto allocations
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then monetary policy can still maintain full employment by letting the nominal 
exchange rate depreciate.

In our simple model, such a depreciation of the currency would have no effect 
on the basis xt which is entirely determined in the—separable—dollar market.4 If, 
however, the exchange rate is constrained for some other reason, then the domestic 
economy may face a recession. Formally, this will be the case when

where � is the share of expenditures on traded goods.
In such a situation, the domestic economy is facing two externalities. The first 

externality is the usual terms-of-trade externality: reducing borrowing reduces the 
basis, which improves the country’s borrowing costs. The second externality is the 
aggregate demand externality described in Sect.  2.4: more borrowing increases 
traded consumption, which in turn (and this is the externality) increases demand and 
consumption of the nontraded good.

Figure  7 shows the optimal dollar demand of a constrained benevolent plan-
ner. The downward sloping line labeled EE − CPn shows the dollar demand if the 
economy avoids a recession, while the downward sloping line EE − CPr describes 
the dollar demand in a recession, i.e., when the nominal exchange rate is unable to 
depreciate sufficiently to restore full employment.

If the economy avoids a recession, only the terms of trade externality matters 
and the social planner will want to reduce borrowing to improve borrowing condi-
tions. This is illustrated by the downward shift in the demand for dollars compared 
to the competitive equilibrium from EE − CE to EE − CPn . This tends to reduce the 
basis from point A to point B. It also makes the country less vulnerable to a sudden 
stop since in that case the basis only increases to B′ . One can show that the dollar 
demand schedule of the planner satisfies:

Such a policy can be implemented by imposing a tax

on capital inflows. Intuitively, the optimal policy requires that the country decides 
how much to borrow ‘as-if’ the basis xt was twice as high. In equilibrium, this will 
deliver a relatively small basis, hence the name ‘basis control.’

Interestingly, a capital inflow tax equal to the basis itself, �t = xt , is approximately 
sufficient to achieve the planner’s allocation and keep the basis ‘tight.’

(5)cN
t
= cT

t

St

w
t

1 − 𝜙

𝜙

< L̄,

(6)d∗
t+1

=
yT

R$
t + 2xt

− (yT − b∗
t
)

(7)𝜏t =
xt

R$
t + 2xt

≈ xt > 0

4 This is not true any longer in more complex settings where monetary policy can directly play a pruden-
tial role. See Coulibaly (2018).
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Consider now the case where the economy cannot avoid a recession. In that case, 
the planner must balance the terms of trade externality—which pushes toward less 
borrowing—with the aggregate demand externality—which pushes toward more 
borrowing. In Fig. 7, we represent the case where the aggregate demand externality 
dominates and the demand for dollars increases on net, relative to the competitive 
equilibrium.5 This captures the idea that, during the sudden stop, it becomes desir-
able to increase dollar borrowing to support aggregate demand. This suggests that, 
when the sudden stop hits and the economy enters a recession, the planner will want 
to switch from B to C′ . Notice how this is now associated with a smaller decline or 
even an increase in dollar debt, while at the same time the planner will tolerate a 
sudden increase in the basis.

Formally, the planner’s dollar demand in a recession satisfies

which can be implemented with a tax/subsidy on capital inflows given by

�t may become negative if the tradable expenditure share is sufficiently small (i.e., 
the nontraded sector is large). Optimal ex-post policy tends to keep the basis tight in 
normal times, but relaxes it substantially when a sudden stop arises.

We can use the same framework to think about ex-ante policies. Figure 8 pre-
sents the corresponding graphical analysis when the economy is not in a recession 
in period t − 1 but is expected to be in recession in period t. In that figure, EE − CE 
(resp. EE − CP ) represents the ex-ante dollar demand in the competitive (resp. plan-
ner) allocation. Ex-ante, the planner always wants to lean against more borrowing, 
since this also reduces the likelihood of a recession in the following period. In other 
words, the terms of trade and aggregate demand externalities pull in the same direc-
tion. Prudential policy leans against borrowing.

Faced with a higher likelihood that borrowing will be constrained tomorrow, dol-
lar debt declines both in the competitive equilibrium (from A to A′ ) and in the plan-
ner’s allocation (from B to B′ ). As before, the optimal policy can be represented in 
terms of an optimal tax on dollar borrowing that is a function of the current basis xt 
but also the expected future basis Etxt+1 . A higher likelihood of tighter funding mar-
kets would be priced in the term structure of CIP deviations (Du et al. 2019). The 
optimal capital inflow tax would reflect expectations about the basis in the future.

This suggests that it might be possible to formulate prudential policies that 
would supplement monetary policy rules, in terms of simple observables, with 
the caveat already noted that for emerging markets, we would need to extract the 

(8)d∗
t+1

=
yT

�(R$
t + 2xt)

− (yT − b∗
t
)

(9)�t = −
(1 − 2�)xt + (1 − �)R$

t

�(R∗
t + 2xt)

≈ xt − (1 − xt)
1 − �

�

.

5 This is more likely the smaller the share of tradable good expenditures. For realistic values of the trad-
able share of expenditures, this condition is satisfied in our simple model.
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true value of the basis, uncontaminated by local credit risk. Information on the 
term structure of the basis, combined with the state of the economy, could help 
formulate the optimal CFM policy.

For instance, in our simple example, the general form of the optimal policy 
(both prudential and ex-post) can be expressed as a function of the current basis 
and expected future values of the basis, conditional on whether the aggregate 
demand externality is active or not:

Exploring the potential of such simple rules seems a very fruitful area of further 
research.

As a final note, observe that policymakers might want to use foreign exchange 
interventions to implement the optimal policy. As has been noted in the literature, 
FX interventions are generically not optimal in a set-up such as ours since they 
carry a quasi-fiscal cost (Bianchi and Lorenzoni 2021). The simplest way to see 
this is to note that ex-ante reserve accumulation allows to reduce the basis ex-
post—since it reduces the net dollar borrowing of the country—but at the cost of 
increasing the basis ex-ante, unlike basis control. Moreover, while it is still pos-
sible for reserve accumulation to improve welfare locally, there is a potential for 
negative externalities via the global dollar rate (Fornaro and Romei 2019).

(10)�t = �

(

xt,Etxt+1, Lt,EtLt+1
)

.

Fig. 8  Ex-ante competitive and constrained Pareto allocations
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3.2  Are We Getting Closer to a ‘Triffin Moment’?

I now turn to my second forward-looking point: are we getting closer to a ‘Triffin 
moment’? This may be an odd question to ask given the recent literature abundantly 
documenting the increased centrality of the US dollar in the post-Bretton Woods 
International Monetary and Financial system (Ilzetzki et al. 2019; Eichengreen et al. 
2017; Gourinchas et  al. 2019; Gourinchas 2021b). As is well-known, the dollar 
plays a dominant role as an invoicing and funding currency, as a currency of issu-
ance, in cross-border banking, as a reserve currency and as an anchor for monetary 
authorities.

A cornerstone of the global monetary system is the stability of the dollar and 
US government securities as global safe assets, generating a convenience yield and 
excess return (the price dimension) and relaxing the US external constraint (the 
quantity dimension). As I have described in Sect. 2.3, the cyclical movements in the 
US net foreign asset positions do suggest that the country’s external balance sheet 
still plays an important insurance part in the IMFS. I would like to argue, however, 
that both quantities and prices are showing some signs of stress.

To begin with, let us look at quantities. Figure 9 plots the US Net Foreign Asset 
position, as computed by the BEA’s Integrated Macroeconomic Accounts between 
1952 and 2021 alongside the cumulated US current account. Both series are scaled 
by US GDP. The difference between the two series, as is well-known, represents the 

Fig. 9  US net foreign asset position and cumulated current account, 1952–2021. Notes % of US GDP. 
The difference between NFA and ‘cumulated CA’ represents the cumulated valuation effects on the US 
NFA. Source: BEA’s Integrated Macroeconomic Accounts. Author’s Calculations
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cumulated valuation gains and losses on the US external balance sheet since 1952. 
As Hélène Rey and I have documented in previous work, this cumulated valuation 
gain has generally been positive for the USA, and at times very large, reaching 40% 
of US GDP in 2007. The more recent data, however, indicate that this cumulated 
gains have disappeared. As of 2021, the valuation component has turned negative 
for the first time since 1977, equal to about −10 % of US GDP.

This fact was recently documented in a stimulating contribution by Atkeson et al. 
(2021). Mechanically, if we unpack the different components of the external balance 
sheet, these authors observe that much of the decline in the US net foreign posi-
tion results from the very strong performance of US equities and direct investment 
liabilities in the last 10 years, relative to US equities and direct investment external 
assets. This generated a valuation gain for foreign holders of US equities and direct 
investment, and a corresponding valuation loss for the US.

Atkeson et al. (2021) interpret this recent ‘disappearance’ of the privilege as the 
consequence of a sequence of unexpected increases in the profitability of the US 
corporate sector since 2013, modeled as an increase in market power. This is an 
intriguing possibility, but I want to argue that this would be a relatively ‘good news’ 
from the perspective of the stability of the international monetary and financial sys-
tem and the US’s position in it. The reason is that we cannot expect global investors 
will be repeatedly surprised by the outperformance of US equity markets—regard-
less of the source of the excess returns. Once expectations adjust, one would expect 
the external position to stabilize and start earning the—perhaps modest but real—
convenience yield due to the provision of global safety and liquidity.

However, things are perhaps not as rosy as this sanguine interpretation would 
suggest. Instead, I want to take a somewhat longer perspective and argue that excess 

Fig. 10  The slow decline in excess returns on US gross external assets and gross external liabilities. 
Notes The figure reports the difference between the implicit return on gross external assets ra and gross 
external liabilities rl . Five-year and 10-year moving averages, centered on end-point. Source: US Inte-
grated Macroeconomic Accounts and author’s calculations
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returns on the US external balance sheet have been on a low-frequency downward 
trend for a longer time. To illustrate this point, Fig. 10 reports a 10-year and 5-year 
moving average of the return on US gross external assets minus the return on US 
gross external liabilities. This measure of excess returns is subject to the usual con-
cerns about measurement and consistency between stocks and flows documented, 
for instance in Curcuru et al. (2008). With that in mind, the figure shows a strong 
downward trend in excess returns, one that substantially predates the recent period 
studied in Atkeson et al. (2021).

Excess returns now appear close to zero or even slightly negative. Because of 
concerns with such ‘top down’ estimates of returns from the valuation equation, 
one also wants to look at ‘bottom up’ estimates using individual securities and posi-
tions. This is difficult to do, in general. We can, however, easily look at ‘bottom-up’ 
estimates for government securities. Following the very insightful work of Du et al. 
(2018), Fig. 11 reports an estimate of the average US Treasury premium, defined as 
the difference between the yield on US government securities of different maturi-
ties against the swapped dollar return on securities of the same maturity from other 
advanced country issuers. The figure reports the average Treasury Premium against 
Germany, Japan, Switzerland and the UK, for maturities between 3 month and 10 
year. A negative value on this graph indicates that the US enjoys lower borrowing 
rates. As the figure illustrates, the Treasury Premium was initially negative, but has 
gradually become positive, except perhaps for the 3-month tenor.

Figure  12 zooms in on the more recent period and focuses on a very interest-
ing episode, the March 2020 so-called ‘dash for cash.’ Around the time where most 
advanced economies moved into lockdown, financial markets experienced severe 
stress and looked for safety. This flight to safety explains why, as in previous epi-
sodes, the yield on 3-month Treasury bills sharply decreased during that episode and 

Fig. 11  The disappearance of the US Treasury Premium. 2000–2021. Notes The figure reports the aver-
age US Treasury Premium, defined as i$,govm − (i

gov
m − �m) , where igovm  denotes the yields on government 

securities with maturity m and �m the corresponding forward premium. The average is taken over Ger-
many, Japan, Switzerland and the UK. Daily data are averaged weekly. Source: Bloomberg
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its convenience yield spiked. However, the opposite happened for longer maturi-
ties: the Treasury Premium increased markedly, reflecting a sudden loss of appe-
tite for longer dated US Treasury securities. He et  al. (2022) refer to the ‘incon-
venience yield’ of Treasury securities during that episode. It is only after the US 
Federal Reserve implemented very aggressive purchases of Treasuries and offered 
quasi-unlimited repo financing for dealer Treasury position that the secondary mar-
ket was able to regain its footing (Duffie 2020). One could ascribe these disruptions 
to ‘plumbing problems,’ in particular the absence of a central clearing facility as 
argued by Darrell Duffie. But a more ominous interpretation is also possible in light 
of the longer tendency for the excess return to decrease and for the US Treasury Pre-
mium to disappear. Viewed through that lens, the problem may be more structural.

This is not to say that US Treasury securities have become unsafe. It also does not 
mean that the world as a whole does not seek safe assets. Safe asset scarcity is still 
here, as evidenced by the total market value of negative-yielding securities, close to 
14% of world GDP. These results, however, indicate that US Treasuries, especially 
at longer maturities, and the US external balance, may be losing some of their rela-
tive shine, a situation that may need to be monitored closely.

This brings an interesting tension. It is clear that Fed Reserves and the dollar 
itself remain in very high demand. Is it possible then, to have a significant conveni-
ence yield on short-term treasuries, or the dollar, but not on longer dated securities 
in the Treasury market? If, at some point, there is renewed tension in the Treasury 
market similar to the one we witnessed in March 2020, will a temporary backstop 
from the Federal Reserve be sufficient and what implications would this have for the 
dollar and its safe asset status?

Another source of worry is that, as other assets become more substitutable with 
Treasuries, there is an increased potential for large-scale rebalancing and repricing 

Fig. 12  The March 2020 dash for cash: an inconvenience yield?. Notes The figure reports the average US 
Treasury Premium for Germany, Japan, Switzerland and the UK Weekly average. Source: Bloomberg
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which could trigger sharp adjustments. This is something that has been studied by 
Farhi et al. (2011), Farhi et al. (2018) and He et al. (2019). Overall, my sense is that 
we may be much closer to a ‘Triffin moment’ than we thought.

3.3  Directions for Reform of the IMFS

In my final remarks, I would like to take stock of the previous points and offer a 
few thoughts on ways in which we could strengthen the IMFS. Of course, the latest 
tremors could be false alarms. At the same time, the transition to a more multipolar 
system will eventually happen—this is the core insight behind the Triffin dilemma. 
The question is when, not if. This transition, when it happens, could be fast and dis-
ruptive, especially if the proper guardrails have not been carefully put in place.

The International Monetary Fund can and should play a central role in safe-
guarding the transition toward this new system, one that may require a more radical 
rethinking of its mission and resources, certainly beyond its current charter.

To understand what I have in mind, it is useful to start by observing that the 
Global Financial Safety Net (GFSN) represents a combined firepower of $20 tril-
lion dollars, consisting of $16 trillion in foreign exchange reserves, $1 trillion from 
the IMF and about $3 trillion in additional resources (regional financing arrange-
ments or swap lines). A core problem with the current system is that it relies heavily 
on self-insurance through the accumulation of official reserves which represent 80% 
of the total. This is costly, since reserves carry a quasi-fiscal cost, and self-defeat-
ing since demand for safe assets on such a large scale pushes down global inter-
est rates toward the effective lower bound, depressing global demand and hamper-
ing the effectiveness of monetary policy (Fornaro and Romei 2019; Caballero et al. 
2021). It also creates the conditions for the ‘Triffin dilemma’ to emerge since official 
reserves holdings tend to be concentrated in a few dominant currencies who may 
find themselves unable to accommodate.

The core idea is to empower the Fund as an elastic provider of international 
liquidity. This would allow countries to still control the quantity of safe assets they 
wish to hold, but elastically adjust its global supply to meet the demand. This would 
solve two problems at once. First, as I will argue, it would eliminate most of the 
quasi-cost of holding reserves. Second it will also eliminate the Triffin dilemma 
since, as we will see, the global demand for safe assets would not be concentrated 
on a few issuers.

A number of additional benefits would arise from the system I am about to 
describe. First, by adjusting elastically the supply of safe assets, it will effectively 
reduce the current elevated net demand for safe assets, releasing funds for produc-
tive investments. As a corollary, it will allow for higher natural real interest rates, 
reducing the likelihood of the effective lower bound and the associated problems for 
monetary policy, i.e., the occurrence of ‘safe asset traps’ (Caballero and Farhi 2018). 
Third, it will stabilize the IMFS ‘at scale,’ meaning that the convergence of emerg-
ing and developing economies will not increase the net demand of global safe assets. 
Finally, it will allow for shared benefits and costs of supplying global liquidity with 
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fewer of the coordination problems that might arise in an uncoordinated multipolar 
system otherwise.

In practice, this can be accomplished if the IMF were to offer a Safe Reserve 
Deposit (SRD, not to be confused with the Special Drawing Right, or SDR). The 
blueprint for this instrument would be as follows. First, as the name suggests, the 
SRD consists of a reserve account held at the IMF and redeemable at will. Countries 
would fund their SRD balance by transferring some of their official reserve hold-
ings. From the perspective of member countries, the liquidity and safety of the SRD 
should be indistinguishable from official reserves.

The IMF, in turn, would pool these deposits globally (up to a liquidity buffer) and 
invest passively in global investable assets, according to their market capitalization. 
As a result, the IMF would be able to offer a higher return to countries than that 
on official reserve (typically advanced countries government securities). This would 
significantly reduce the quasi-fiscal cost of purchasing insurance.6

The liquidity buffer can be designed to withstand idiosyncratic shocks—when a 
single country faces an external shock and needs to redeem its SRD holdings. For 
global or systemic crises, this liquidity buffer would need to be supplemented with 
standing swap lines from the major currencies’ central banks. These swap lines, 
unlike current arrangements, could be collateralized using the IMF’s balance sheet 
of investable assets.

More demand for safe assets would translate into more deposits at the SRD win-
dow, effectively elastically adjusting the supply of global safe assets with the needs 
of the global economy. This is a major difference with the SDRs whose supply is 
fixed, infrequently adjusted and distributed in ways that do not necessarily reflect the 
needs of the global economy. This would significantly alleviate the safe asset scar-
city and help stabilize the global natural rate away from the effective lower bound.

The option to hold SRDs does not eliminate the other core missions of the IMF: 
there will still be a need to surveillance, for country assistance and program lend-
ing, supplemented with conditionality and technical assistance, as is the case now. 
It does, however, bring up the question of the Fund’s governance which may need 
to adjust to reflect the economic size of countries, as well as their status as liquidity 
suppliers in times of crisis.

Finally, one could even imagine that these SRDs could become traded instru-
ments, used as a medium of exchange and a unit of account for private transactions, 
effectively completing the switch from a dollar-centered system to a system centered 
on a pool of reserve currencies provided elastically in times of crisis, the basis for a 
multipolar ‘synthetic hegemonic currency’ (Carney 2019).

6 Incidentally, this also solves the structural funding problem of the IMF—which is currently countercy-
clical, relying on program revenues. Instead, the fund revenues would become procyclical based on the 
spread it would collect and the size of its balance sheet.
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4  Conclusion

Twenty-one years after Maurice Obstfeld’s inaugural Mundell–Fleming lec-
ture, I believe that much progress has been accomplished. Economic theory is 
increasingly able to incorporate economic and financial granularity on networks, 
frictions and various dimensions of heterogeneity. Cross-border data collection 
efforts along these dimensions are essential to good theory and are under way by 
various organizations. They are an essential part of the research agenda going for-
ward. The policy toolkit for Emerging, as well as Advanced, economies is being 
re-designed in important ways, and the Fund is at the vanguard of these efforts.

Lastly, a major transition of the IMFS may already be under way, with pro-
found implications for the financial stability of the global economy. The fund has 
an important role to play in devising and implementing the right instruments to 
help us navigate this new environment.
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