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Book and slides

• Updated versions of the slides can
be downloaded from the book web
page www.globalfinancialsystems.org
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License

• These slides are licensed under Creative Commons BY-NC-ND 4.0
(creativecommons.org/licenses/by-nc-nd/4.0)

• Non-commercial use is permitted, but not distribution of modified versions

• Material credited to a source on the slide itself is excepted and remains with
its original owner



Global Financial Systems © 2026 Jon Danielsson · CC BY-NC-ND 4.0 · page 4 of 75

Carry trades Inflows Capital controls Imbalances Turkey Transfer The dollar Reserve Bibliography

Carry trades
• Borrow in a low-interest-rate currency and invest in a high-interest-rate one
• Profit comes from

• the interest-rate differential
• the exchange-rate move — a gain if the high-yield currency appreciates, a

loss if it depreciates

• Profitable as long as the high-yield currency does not depreciate by more
than the differential

• Uncovered interest parity says it should — carry traders bet it does not (the
forward premium puzzle)

• UIP: the interest-rate advantage should be exactly offset by expected
depreciation, so the expected gain is zero

• Attractive because it offers a steady, predictable-looking return from the rate
gap
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Consequences

• Returns are negatively skewed — someone likened it to picking up pennies in
front of a steamroller

• A crowded trade — when sentiment turns, everyone tries to unwind at once

• The funding currency spikes, triggering margin calls and forced buying, a
self-amplifying spiral

• A channel for contagion, carrying stress across otherwise unrelated currencies
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Carry trades as a source of contagion

Hedge fund
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Carry trades as a source of contagion

Hedge fund

Hungary New Zealand
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Carry trades as a source of contagion

Hedge fund

Hungary New Zealand

Crisis
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Tiger Management, 1998

• Julian Robertson’s Tiger Management was the biggest player in the yen
carry trade — short yen, long dollars

• After Russia’s 1998 default and the LTCM collapse, investors fled to the yen
as a haven

• As the yen surged, Tiger lost more than $2 billion in a single day in October
— nearly 10% of the fund

• Other funds, sensing Tiger was trapped, piled into the squeeze

• One of the largest hedge funds of its day, badly weakened, it later closed in
2000 after further heavy losses
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Japan August 2024

• Yen fell against USD in first part of 2024

• Speculative investors held over 180,000 contracts betting on a weaker yen,
more than $14 billion, at the start of July

• By August those positions had been cut to around $6 billion

• The yen’s 7.5% surge pummelled carry traders

• Margin calls forced traders to buy yen to cover their positions, pushing the
currency higher and triggering even more margin calls
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Carry trades and monetary policy

• Conventionally, a central bank raises interest rates to cool an overheating
economy (see the monetary policy chapter)

• But higher rates widen the carry and attract foreign inflows

• Under a managed or fixed rate, if the central bank buys the inflow without
sterilising, base money expands and eases conditions — so the tightening
can become counterproductive

• Under a float, inflows instead ease financial conditions through lower yields
and looser credit, while currency appreciation reinforces the intended
tightening

• Carry flows transmit monetary policy across borders more generally — the
global financial cycle (Rey 2015)
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Hot money

• Large, short-term foreign inflows that can leave just as quickly

• It tends to appreciate the currency on the way in, and can trigger a sharp
depreciation on the way out

• Often driven by carry trades
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Currency inflows

• A country can suffer/enjoy a high influx of foreign currency for three main
reasons

1. It is seen as a safe haven in turbulent times (Switzerland)
2. The carry trade is profitable (e.g. New Zealand or high-yield emerging

markets)
3. Domestic companies borrow abroad (many countries)
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Problems

• Makes currency strong, hurts domestic companies
• Bigger risk of a sudden stop/currency crisis/speculative attack

• A sudden stop is an abrupt fall in net capital inflows — it can show up as a
gross-inflow stop (foreign investors stop adding new money) without residents
fleeing, or as outright capital flight, and the adjustment can come through
reserve losses, exchange-rate movements or a compressed current account

• If households and companies borrow in foreign currency, they are highly
vulnerable to a fall in the exchange rate

• So when a correction comes, there can be serious economic and political
crises
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Policy options

• Hot money is popular — expansionary, foreign goods become cheaper,
economy stimulated

• It also creates strong pressure for foreign borrowing
• So what is the CB to do? The instinctive response of raising rates can

backfire — it attracts more carry inflows (see next plot)
• inflow capital controls
• restrict who can borrow in foreign currency
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The risk-taking channel of currency appreciation
Bruno and Shin (2015)

Central bank rates ↑

Inflow from carry traders
Demand for for-

eign currency loans ↑

Currency strengthens Banks intermediate FX loans

Positive wealth effect Economy strengthens
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Capital Controls
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Capital controls

• Control cross-border capital flows (often implemented via measures on
foreign exchange transactions)

• taxes on capital transactions
• limits or prohibitions on buying/selling foreign exchange

• Strict capital controls were common in many countries

• Capital controls (2.0) of a different form are now more common
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Traditional capital controls

• Nations during the gold standard allowed free capital mobility

• Capital controls were introduced at the start of WWI and were common
until the end of Bretton Woods or later

• Increasingly seen as damaging

• Often leaky

• Encouraged corruption

• Most major advanced economies dismantled capital controls by the late
1980s–1990s
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The shift in IMF’s approach to capital controls

• The IMF’s founding Articles of Agreement (1944) explicitly permitted
capital controls — only current-account convertibility was required

• By the 1990s, in the spirit of the Washington Consensus, the IMF
increasingly backed capital account liberalisation

• Crises like the Asian Financial Crisis highlighted the dangers of unregulated
capital flows, leading to a policy re-evaluation

• From the late 1990s and 2000s, the IMF adopted a more nuanced view; in
2012 it formalised an “Institutional View” allowing use under certain
conditions

• In 2022 the IMF expanded this further, allowing pre-emptive capital-flow
management measures for certain vulnerabilities, not just during active
inflow surges
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Capital controls 2.0

• These share the name “capital controls” but are fundamentally different from
the traditional type — often called Capital controls 2.0

• Impose restrictions on hot money inflows
• e.g. Brazil, Chile, Colombia, Korea

• The objective is to mitigate the adverse impacts of hot money surges while
limiting distortions, by being targeted, temporary and transparent

• Targeted at a specific problem
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Both gross and net positions matter for

vulnerabilities

• Many governments hold large foreign-currency reserves

• While their corporates have also borrowed extensively in foreign currency

• The net position of the country might be good

• But it is unlikely the government will use its reserves to bail out the
corporate sector

• So, gross positions signal imbalances and vulnerabilities
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Where to invest and borrow

• Understanding why cross-border flows occur helps explain how imbalances
develop

• Domestic investment need not carry currency risk, but the risk depends on
the currency of assets, liabilities and income — not on where the transaction
takes place

• But there are at least three reasons for cross-border flows
• e.g. why many EMEs simultaneously export and import capital

1. Diversification for savers
2. Cost of borrowing
3. Amount of credit
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Who borrows
• It matters whether the borrower is an exporter earning in foreign currency
• A domestically oriented firm or household that borrows directly in foreign

currency, without matching foreign-currency income or assets, carries an
unhedged currency mismatch

• Borrowing in domestic currency from a domestic bank does not create that
mismatch for the borrower — but if the bank funds the loan by borrowing
abroad, the bank itself carries the foreign-funding risk and any unhedged
currency or maturity mismatch

• Think of Asia in 1997–98
• Corporates borrowed extensively and directly in foreign currency
• This caused significant pain when currencies depreciated

• Or several European countries (e.g. Poland) before 2008
• Households and very small SMEs borrowed in foreign currency
• This caused significant pain for them and their banks during the crisis
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Global bank retrenchment

• The mechanism creating these cross-border imbalances has evolved over time

• The inflow mechanism has changed since the 2008 crisis
• Previously, banks were the primary intermediaries

• e.g. NYC banks lending to domestic banks that lent to domestic agents

• But there has been a major retrenchment of global banks

• They have been leaving countries and reducing their operations

• Where they stay, they may be required to establish separately capitalised
subsidiaries
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Financing from debt securities issuance

• Easier access to international capital markets has driven a rapid increase in
debt issuance by EME corporates in international financial centres (like
NYC)

1. Lower borrowing costs (both lower interest rates and FX appreciation
feedback)

2. Lower administrative, legal and tax costs
3. Offshore markets are also more developed for sub-investment-grade bonds
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Foreign currency debt and reserves — the data

• BIS Global Liquidity Indicators measure foreign-currency credit — US dollar,
euro and yen bank loans and debt securities — owed by borrowers in each
country

• Coverage is non-bank borrowers, meaning corporates, households and
government, but not banks

• It is a gross measure, the stock of debt outstanding, not netted against
reserves or foreign assets

• Alongside it we plot official reserves, the main offsetting foreign-currency
asset, from the World Bank

• Both are scaled by GDP

• Reserves are largely a public asset while much of the debt is private, so they
do not automatically offset
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Foreign currency debt and reserves, end-2024
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Turkey

• Persistent current account deficits financed by volatile capital inflows

• Heavy foreign-currency borrowing by banks, corporates and the state

• Chronic high inflation and repeated lira crises

• Years of unorthodox monetary policy, reversed after 2023
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Turkish lira/euro
From 1.8 to over 50 per euro since the 2005 redenomination
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Current account balance

• Turkey’s FX pressures are closely linked to its current account position

• Comprises net trade in goods and services, net earnings on cross-border
investments and net transfer payments

• A positive current account balance means the country is a net lender to the
rest of the world

• A negative current account balance means the country is a net borrower
from the rest of the world
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Current account balance/GDP
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International debt securities — the data

• BIS international debt securities statistics — bonds issued by Turkish
borrowers in international markets

• Amounts outstanding in US dollars, split by issuing sector
• government
• private banks
• public banks
• non-financial corporates

• Captures market-based external borrowing through bonds, but excludes
cross-border bank loans

• A rising government share signals growing reliance on foreign bond investors
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International debt securities
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Policy rate and inflation
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Reserves

• Gross reserves were run down defending the lira, to a trough in 2020, then
rebuilt after 2023 (next chart)

• Much of the total was borrowed through short-term FX swaps with domestic
banks

• Net of those swaps the position was far weaker, and at times negative
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Recent policies

• For years Turkey ran an unorthodox policy — directed credit and a low
policy rate, on the president’s view that high rates cause inflation

• Inflation duly surged, peaking near 85% in 2022

• After the 2023 election a new economic team reversed course, raising the
policy rate to 50% by early 2024

• Inflation has since fallen below 35% and rates are gradually easing (previous
chart)

• Years of cheap credit left large government and bank FX exposures — the
lira stays vulnerable while reserves and credibility are rebuilt
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Lessons

• Propping up the exchange rate without fixing inflation and deficits only
delays a worse adjustment

• Holding rates below inflation fuels capital flight and dollarisation

• Gross reserves can mask a fragile net position

• Large foreign-currency debt turns any depreciation into a balance-sheet
shock

• Credibility, once lost, is slow and costly to restore
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Moving money across borders

• Banks do not physically move money across borders

• A payment happens in two separate layers

Messaging the payment instructions
Settlement the actual movement of funds

• The messages travel separately from the funds themselves

• Both layers are needed for a cross-border payment to complete
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Messaging systems

• Banks send secure electronic messages containing payment instructions

• Standardised information — sender, recipient, amount, purpose

• Main systems: SWIFT (dominant); CIPS (China, also settlement); bilateral
arrangements

• Banks must authenticate and verify each message

• Adoption requires universal standards, security protocols and network effects
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Settlement systems
• Settlement systems actually move funds between bank accounts
• Most are domestic — they settle a single currency, and (with the exception

of the euro-area-wide T2) are confined to one jurisdiction
• Main examples: CHIPS (US), CHAPS (UK), T2 (EU), Fedwire (US Fed),

CNAPS (China)
• CLS is the exception — a genuine global, multicurrency

payment-versus-payment system covering 18 currencies, built specifically to
eliminate the risk of paying out before receiving the other side of an FX trade

• Outside CLS, a cross-border payment is settled by chaining domestic
systems together, linked by correspondent banks

• Banks hold nostro/vostro accounts with their correspondents
Nostro “our account with you”
Vostro “your account with us”

• Final settlement occurs through central bank reserves or clearing houses
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SWIFT

• Headquartered and incorporated in Belgium

• Selected currencies in international payments on Swift, excluding
intra-euro-area payments, May 2026 (Global Currency Tracker, June 2026):

• USD ≈ 59.1%
• EUR ≈ 13.9%
• GBP ≈ 5.1%
• JPY ≈ 4.9%
• RMB ≈ 2.2%

• SWIFT payment data can provide geopolitically sensitive intelligence

• It can also serve as a vehicle for geopolitical objectives
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US Clearing House Interbank Payments System
• US CHIPS and foreign counterparts (such as UK CHAPS and EU T2) move

money between accounts. Bypassing them is more difficult than finding a
way around SWIFT

• 43 financial institutions participate in CHIPS as of 2026 — US banks and
US branches of foreign banks, including 4 Chinese banks

• Participating banks clear payments among themselves and on behalf of other
financial institutions

• US can prohibit US banks from using CHIPS to transfer funds to banks of a
foreign country

• This helps sustain the dollar’s dominant role in cross-border transactions

• Others may try to set up their own clearing house

• Will foreign counterparties accept payment in that currency?
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Banning banks from SWIFT?

• Banned banks need alternatives to SWIFT messaging — more costly, less
secure and slower

• Iran (2012–16, and again from 2018): most banks excluded by sanctions,
briefly reconnected under the 2015 nuclear deal

• lost much of its oil revenue and foreign trade after 2012

• Russia (2022): only selected banks removed; it routes payments through its
own SPFS system, CIPS and bilateral arrangements, especially to Chinese
banks
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Limits of a SWIFT ban

• SWIFT carries messages, not funds, so a ban blocks instructions but not
settlement

• Losing correspondent banking and dollar-clearing access matters more, as do
asset freezes such as Russia’s reserves in 2022

• An alternative messaging network is not hard to build technically

• But network effects deter adoption — China still uses SWIFT, even for its
foreign branches

• In a crisis access can be cut off for political ends — which is why rivals are
building their own
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CIPS — China’s payment rail
• CIPS is China’s cross-border interbank payment system, launched in 2015 as

an alternative to Western systems

• Unlike SWIFT (messaging only), it combines messaging and settlement in
one system

• Yuan settlement via CIPS reduces reliance on US dollar clearing, though
sanctions, counterparty screening and any residual dollar legs can still create
exposure

• Around $115 billion a day recently, up from $100 billion a year earlier,
jumping after the 2026 US–Iran conflict

• Participants have more than doubled since Russia’s 2022 invasion of Ukraine

• SWIFT still dwarfs it in message volume, corresponding to well over $5
trillion a day in underlying payment value, and much CIPS traffic still relies
on SWIFT for messaging
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Yuan and sanctions evasion
• Transactions settled entirely in yuan can avoid the US banking system,

reducing Washington’s ability to monitor or cut them off, though sanctions,
counterparty screening and any dollar legs can still create exposure

• Iran earned around $43 billion in oil revenue in 2024 before discounts despite
sanctions, over 90% of its crude going to China, mostly settled in yuan

• Front companies in Hong Kong, the UAE and Turkey convert yuan back into
dollars and euros

• Some trade is pure barter — in 2021 Ningbo swapped Chinese car parts for
Iranian pistachios, bypassing SWIFT entirely

• More than 90% of bilateral Russia–China trade is now settled in yuan or
roubles

• Separately, the yuan’s share of all Russian trade (not just with China) was
only about 2% in early 2022, before the shift accelerated
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mBridge and the digital yuan
• mBridge began in 2021 and reached minimum viable product stage in 2024,

letting central banks settle cross-border payments directly in digital
currencies, bypassing US banks

• Members include China, the UAE, Thailand and Hong Kong, with Saudi
Arabia joining later

• The BIS, an early partner, said in 2024 it was “graduating out” so the
remaining partners could continue — it stated the platform was not yet
mature enough to operate, and explicitly denied a political or
sanctions-related reason

• The digital yuan made up about 95% of cumulative mBridge settlement
volume, as reported in late 2025/early 2026

• From January 2026, balances held in authorised commercial-bank digital
yuan wallets became interest-bearing bank deposits, subject to reserve
requirements and deposit insurance — a retail deposit product, not
comparable to a reserve manager earning interest on US Treasuries
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From Fed tightening to EM balance-sheet pressure

• When the Fed tightens faster than other central banks, US yields rise and
the dollar tends to strengthen

• Dollar debt becomes more expensive to service, and dollar funding can
tighten globally

• EMEs are especially exposed — capital drains, their currencies weaken and
dollar debt burdens rise
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Central Bank USD Swap Lines
• Central banks exchange local currency for USD with the Federal Reserve

during crises
• The Fed lends dollars to the foreign central bank, which then decides which

eligible domestic institutions receive onward funding — the Fed does not
lend directly to foreign corporations or governments

• Only a small group of central banks have standing swap lines with the Fed
• Critical during financial crises when USD funding markets freeze
• In 2008, the Fed offered swap lines with no pre-specified limit to the ECB,

BoE, BoJ and SNB, while the Bank of Canada retained a capped line
• In 2020, swap lines were extended again during the COVID-19 crisis
• A key test for competing reserve currencies is whether they can provide

similar crisis liquidity
• Some see this as reinforcing US dollar dominance by making other countries

reliant on Fed cooperation in a crisis
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Taper Tantrum – 2013

• In May 2013, Bernanke signalled that QE purchases could be increased or
reduced as the economic outlook changed, and suggested in testimony that
tapering might begin if the recovery continued — markets interpreted this as
signalling an earlier withdrawal of stimulus than expected

• Severe effects on EMEs:
• Capital outflows from bond markets
• Increase in bond yield spreads

• The Fed’s mandate is domestic, but it does analyse how its policy spills over
internationally and spills back onto the US outlook

• “The dollar is our currency, but it’s your problem.” Treasury Secretary John
Connally in a 1971 address to G10
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EME concerns

1. Offshore and foreign-currency-denominated securities carry high currency
risks

2. A Fed rate hike may trigger repatriation of US assets and pressure EME
currencies

3. To compensate, EMEs may or may not raise rates

4. Either decision will pose problems for parts of their tax base and, in the
worst case, for political stability

5. Investors understand the potential for these problems to emerge and so may
flee suddenly following apparently modest events

6. The maturity of EMEs’ overseas debt has increased, which heightens
duration and volatility risks for investors
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What is a reserve currency?

• A currency widely held by central banks and financial institutions as part of
their foreign exchange reserves

• Used for international transactions, trade invoicing and debt denomination

• Provides liquidity and stability in global financial markets
• Requirements for reserve currency status:

• Large, liquid financial markets
• Political and economic stability
• Convertibility and widespread acceptance
• Network effects — more users increase its value

• Historically dominated by one currency due to network effects
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Reserve currency evolution

• Sterling dominated during the gold standard era

• Sterling dominance began to wane after WWI

• The dollar became the anchor currency under Bretton Woods (1944)

• The US dollar dominates today

• Future candidates could include the yuan, the euro or digital currencies
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The unit of account is irrelevant

• Imagine a European airline buying Norwegian oil priced and paid for in
dollars

• Does that present any disadvantage compared to an American airline that
buys American oil paid for in dollars?

• No, because oil, like all commodities, is priced in a competitive global market

• And it makes no difference what the unit of account is

• The economic impact on the European versus American airline is equivalent

• In the short run, the invoicing currency can matter due to price stickiness
and pass-through
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Purported advantages to the owner
The “exorbitant privilege”

• The “exorbitant privilege” is the ability to borrow globally in your own
currency without exchange rate risk (Giscard d’Estaing, 1965)

• Real advantages:
• Foreigners hold it as reserves — exchanging real goods for paper (seigniorage)
• US firms borrow from global markets in local currency
• Global transactions cleared via your systems (geopolitical leverage)
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Changes in reserve status

• The USD proportion of global reserves is declining: from 72% in 1999 to
57% currently

• The absolute volume of dollars held overseas continues to grow, despite the
declining share, due to overall reserve growth

• The USD maintains strength despite its declining share due to network
effects, swap lines and a lack of viable alternatives at sufficient scale
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Global risk and reserve currency dynamics
Daníelsson, Valenzuela, and Zer (2023)

• Global risk perceptions have powerful effects on international finance and
growth

• Low global risk periods boost capital flows, investment and growth initially

• But prolonged low risk can create boom-bust cycles leading to instability

• The US dominates global risk perceptions (≈2/3 of the global risk
environment)

• Global risk affects growth twice as much as local/domestic risk

• Even though the dollar’s reserve share and the US’s economic and military
weight are all declining, it still dominates global risk perceptions and hence
exerts a strong influence on global economic growth
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What other countries think
Dominance shown in the chart is also a source of resentment

• Reserve status transfers power to the issuing country

• Misbehaviour like inflation or QE is a tax on other countries’ reserves

• The reserve currency country is expected to behave transparently, credibly
and fairly

• When that expectation is violated, confidence erodes, holders seek
alternatives and willingness to hold the currency falls
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Criticism of the dollar

• China calls dollar dominance “unfair” and pushes RMB alternatives

• France coined the “exorbitant privilege” critique in the 1960s

• The EU objects to the dollar being used to enforce sanctions

• India promotes rupee trade to cut its dollar dependence

• Russia cut its dollar reserves after sanctions
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Is a single reserve currency inevitable?

• Efficiency favours a single reserve currency — network effects, lower
transaction costs, less exchange-rate uncertainty

• History bears this out — gold, then sterling, now the dollar

• But it is likely, not inevitable — a more multipolar system is possible
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Reserve currency and global imbalances

• The US runs persistent trade deficits

• Without reserve status the dollar would depreciate, stimulating exporters
and correcting the balance

• But reserve status breaks this adjustment — foreigners buy dollars to build
reserves, keeping it artificially high

• So imbalances build and other countries accumulate vast reserves

• China grumbles about QE, but there is little it can do
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Who has the power: debtors or creditors?

• Do countries holding large amounts of US debt have leverage over the US?

• No — the US can inflate away the real value of its debt
• And creditors are constrained

• large sales would disrupt markets, hurting them more than the US
• few alternative assets exist at the scale their reserves need
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Euro

• Currency of the world’s third-largest economic bloc by GDP

• Already functions as secondary reserve currency (≈20% of global reserves)
• Challenges to expanded reserve currency role:

• Eurozone crisis (2010–2012) raised questions about institutional framework
• Fragmented fiscal policy across member states
• No common safe asset — fragmented sovereign bond markets cannot match

the depth of US Treasuries
• Political integration remains incomplete

• Euro internationalisation efforts continue, but structural constraints limit
growth in reserve share
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Cryptocurrencies

• Bitcoin and its peers face fundamental barriers to reserve status
• extreme volatility — unsuitable as a store of value
• limited scalability (Bitcoin ≈7 transactions per second, against the thousands

needed)
• no sovereign backing, lender of last resort or crisis liquidity
• regulatory uncertainty and potential restrictions

• So private cryptocurrencies are unlikely reserve-currency candidates
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Why stablecoins cannot be a reserve currency

• A stablecoin pegs to a fiat currency and inherits its monetary policy — a
claim on the dollar, not a rival to it

• A derivative claim on reserve assets, not base money, and those assets are
liabilities of banks or governments

• The peg is fragile under stress and procyclical during redemptions

• It cannot serve as the ultimate settlement asset at scale

• It adds counterparty and regulatory risk, with no lender of last resort behind
it

• We return to stablecoins in depth in the later digital chapter
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The yuan as a reserve currency

• China is pushing yuan internationalisation to escape the reach of US
sanctions — CIPS, Belt and Road lending, swap lines and commodity
invoicing (see the transfer section)

• Yet the yuan is only ≈2% of global reserves, against 57% for the dollar and
20% for the euro
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Why the yuan will not soon be a reserve currency

• Reserve status requires open capital markets — China would have to abolish
capital controls and let the yuan float

• That would expose it to global financial shocks and cede monetary control

• Its financial markets are shallow and closed, with no deep, safe yuan asset to
rival US Treasuries

• It must be trusted as a fair, predictable steward



Global Financial Systems © 2026 Jon Danielsson · CC BY-NC-ND 4.0 · page 75 of 75

Carry trades Inflows Capital controls Imbalances Turkey Transfer The dollar Reserve Bibliography

Bibliography I

Bruno, Valentina, and Hyun Song Shin. 2015. “Capital Flows and the Risk-Taking Channel of Monetary Policy.”

Journal of Monetary Economics 71:119–132.

Daníelsson, Jón, Marcela Valenzuela, and Ilknur Zer. 2023. “The Impact of Risk Cycles on Business Cycles: A

Historical View.” Review of Financial Studies,

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4227577.

Rey, Hélène. 2015. Dilemma not Trilemma: The Global Financial Cycle and Monetary Policy Independence.

NBER Working Paper 21162. National Bureau of Economic Research.

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4227577

