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 Last week the IMF released its quarterly Currency Composition of 
Foreign Exchange Reserves (COFER) survey, and the figures confirm a 
discouraging reality. Reserve managers have made limited progress 
diversifying out of core currencies (USD, EUR, GBP and JPY), despite 
credit risks from high debt levels or inflation risks from massive balance 
sheet expansion. Non-G4 currencies still only account for about 5.5%
of global reserves, which is well short of the neutral FX allocation
suggested by global bond indices (11%) or GDP weights (40%). 

 Three dynamics have precluded more rapid diversification over the past 
year: less reserve accumulation during a global growth slump; 
valuations of some AAA currencies; and liquidity. This note focuses on 
the third issue, which is more structural than the first two. Although 
unfettered QE will boost demand for non-core currencies, the key 
questions for the long term are: what should be the benchmark 
allocation to non-G4 currencies; how many years will be required to 
achieve that diversification given the scarcity of high-quality 
government bonds; and what are the volatility and skew consequences
of that shift (the directional consequence of a weaker USD is a given). 

 The conclusions are sobering. If official investors seek a currency 
allocation mirroring that of global government bond indices, 
diversification is only half-complete after a decade-long attempt. If they 
seek a currency allocation more reflective of countries' economic 
significance (GDP weights), this process has another 30 years to run. 

 Given the scarcity of high-quality bonds, the investment trifecta of high 
liquidity, proper diversification and high/improving credit quality is 
unachievable for large reserve holders unless non-G4 bond supply 
balloons. This dilemma is simply the modern version of the reserve
shortage faced in the early years of Bretton Woods some fifty years ago.

 If supply does not surge, large reserve holders would need to (1) 
sacrifice liquidity, since they are the ultimate long-term investor; (2) 
sacrifice return stability to buy corporate assets in non-G4 countries 
since these markets are deeper than government bond markets; or (3) 
reduce the pace of reserve accumulation and focus on reallocating 
their existing stock of reserves to non-core markets. 

 In the course of broadening their currency holdings, the world’s central 
banks are extending the scope of Bretton Woods II – or even creating
Bretton Woods III – through intervention in third-party markets. The 
result is familiar to currency investors: more than depressing volatility, 
this flow flattens realized skew, resulting in shallower sell-offs and 
higher levels than many commodity and Scandinavian currencies
deserve.
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Last week the IMF released its quarterly Currency 
Composition of Foreign Exchange Reserves (COFER)
survey, and the figures confirm a discouraging reality. 
Reserve managers have made limited progress diversifying 
out of core currencies (USD, EUR, GBP and JPY), despite 
credit risks from high debt levels or inflation risks from 
massive balance sheet expansion. Official investors' 
allocation to non-core currencies has doubled since Lehman 
from 2.5% to 5.5% (chart 1), but that share has flat-lined 
since late 2012 and has been too small to improve risk 
adjusted returns for portfolios weighted similar to COFER.1

Over the past year there have been three constraints on 
more rapid diversification: less reserve accumulation 
during a global growth slump, since most central banks 
reallocate passively from current flows rather than actively 
from the existing reserve stock; valuation, since some 
AAA currencies such as AUD and NZD look expensive on 
most fair value measures; and liquidity, since non-G4 bond 
markets are too small to accommodate a one-off 
rebalancing of the existing reserve stock. This note focuses 
on the third issue, which is more structural than the first 
two. Although unfettered QE will boost demand for non-
core currencies, the key questions for the long term are: 
what should be the benchmark allocation to non-G4 
currencies; how many years will be required to achieve 
that diversification given the scarcity of high-quality 
government bonds; and what are the volatility and skew 
consequences of that shift (the directional consequence of a 
weaker USD is a given). 

The conclusions are sobering. If official investors seek a 
currency allocation mirroring that of global government 
bond indices, diversification is only half-complete after a 
decade-long attempt. If they seek a currency allocation 
more reflective of countries' economic significance (so 
based on GDP weights), this process has another thirty 
years to run. In the course of broadening their currency

                                               
1

The IMF’s COFER survey covers official holders of foreign 
exchange reserves, so central banks and sovereign wealth funds 
who collectively hold over $10trillion in reserves. Major central 
banks account for roughly one third of this total and emerging 
markets central banks two-thirds. While almost all central banks 
report their aggregate reserve level, not all report the currency 
composition of their reserves. COFER reports the currency
composition of about $5trillion worth of asset, which is refers to as 
allocated reserves. Major central banks report currency allocation 
for 90% of their reserves, and emerging markets for 40% of theirs. 
Importantly China, which holds one-third of global reserves, does 
not report its currency allocation to COFER. For simplicity and 
given data constraints, this paper assumes that most central banks 
follow the COFER allocation for non-G4 currencies, though we 
know from individual central bank reporting that USD and EUR 
shares can vary significantly across countries.   

Chart 1. Currency allocation of central bank reserves 

As percentage of allocated reserves, which are reserves whose currency composition has 

been reported in the IMF’s quarterly Currency Composition of Official Foreign Exchange 

Reserves survey

Source: J.P. Morgan 

Chart 2. Risk-adjusted returns on more diversified reserve portfolios 
Sharpe ratio (annualised return divided by annualised volatility) on two currency portiolios. The 
first holds the COFER allocation fom 2000 (roughly 70% USD and no commodity FX exposure) 
while the second holds the current COFER allocation of 5% in commodity FX as proxy for all 
non-G4 currencies. Returns based on J.P. Morgan Global Bond Index (1-3yr maturity bonds).

Source: J.P. Morgan

holdings, the world’s central banks are extending the scope 
of Bretton Woods II or even creating Bretton Woods III
through intervention in third-party markets. The result is 
familiar to currency investors: more than depressing 
volatility, this flow flattens realized skew, resulting in 
shallower sell-offs and higher levels than many commodity 
and Scandinavian currencies deserve.

Diversification remains early-stage

The euro’s launch in 1999 and the deepening of EM local 
markets over the past decade were supposed to hasten 
reserve diversification. The surprise should be how 
dependent reserve managers remain on the dollar and on the 
G4 currencies as a bloc. Based on the IMF COFER series, 
which despite shortcomings is nonetheless the most 
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comprehensive data set available (see footnote 1), official 
holdings of dollars have fallen from 71% in 1999 to 61% 
currently, while euro holdings have risen from 18% to 25%.
Yen and sterling allocations have fluctuated between 3% 
and 4% (chart 1). Allocations to non-G4 currencies have 
risen from 2.4% of allocated reserves (i.e. reserves whose 
currency composition official investors report to the IMF)
in 2008 to 5.5% currently, though the share is roughly 
unchanged over the past two quarters. 

True, the nominal amount of non-G4 currency exposure has 
risen materially from about $100bn in 2008 to over $300bn 
in 2012 (14% of non-G4 bond markets), so has no doubt 
influenced prices in less-liquid markets. But if the purpose 
of currency reallocation has been to alter reserve portfolios’
risk-return profile – to raise the Sharpe ratio by increasing 
returns, lowering volatility or both – these reserve shifts 
look too modest. For investors whose currency weights 
mirror the COFER survey, the rolling Sharpe ratio on a 
portfolio holding roughly 5% in non-G4 currencies is 
almost identical to that of a portfolio holding only USD. 
EUR, GBP and JPY (chart 2). 

Such small allocations to non-core countries also fall well 
short of any measure of a market-neutral benchmark. Two 
potential benchmarks for currency allocation are the 
market outstandings of global government bonds,2 since 
reserve managers typically hold fixed income for stable 
income; and GDP weights to reflect currencies’ economic 
significance. GDP weights also avoid the potential credit 
risk of bond indices which force investors to build exposure 
to countries as their indebtedness grows. 

Based on bond market outstandings, reserve managers’ 
currency allocation should be roughly 31% USD; 23% 
EUR; 28% JPY; 6% GBP; 2.5% AUD, NZD and CAD
collectively; 1% Scandinavia and Switzerland; 4% EM 
Asia; and 1.5% each in Latam and CEEMEA (chart 3). 
Based on GDP weights, managers should hold 
approximately 26% in USD; 21% in EUR; 10% in JPY; 5% 
in AUD, CAD and NZD collectively; 2% in Scandinavia 
and Switzerland; 18% in EM Asia; and 7% each in Latam 
and CEEMEA (chart 4). By either measure official 
investors hold far too many U.S. dollars and far too few yen
and EM currencies. Their positions in major commodity 
currencies (AUD, NZD, CAD) and Europe's AAAs 
(Scandinavia and Switzerland) are probably at benchmark 
based on the bond market concept, but are slightly 
underweight based on the GDP concept.

                                               
2 The concept of market outstandings in bonds is analogous to 
market capitalization in stocks.

Chart 3. Benchmark in a reserve portfolio weighted by market 
outstandings of government bond markets  
Weights in J.P. Morgan Global Bond Index Broad and GBI Emering Markets used as proxy for 
market outstandings in a global bond portfolio

Source: J.P. Morgan 

Chart 4. Benchmark in reserve portfolio with GDP weights
Currency weights based on countgry/currency area’s share of global GDP

Source: J.P. Morgan 

Creating more reserve assets

There should be no better environment for reserve 
diversification given the string of G-10 sovereign 
downgrades since 2010, as well as rising G-4 inflation 
expectations due to massive central bank balance sheet 
expansion. The fact that so little reallocation has occurred
this year reflects three constraints: slower reserve 
accumulation, valuation and liquidity, with the third issue
more intractable than the first two. Potentially any currency 
could be considered a reserve asset as long as it satisfies 
three criteria: liquidity (freely transacted without moving 
the price); convertibility (no government restrictions on 
buying or selling); and stability (it retains its purchasing 
power over time). Many currencies are convertible and 
retain value over time, but few offer sufficient liquidity to 
accommodate the world’s largest central banks and 
sovereign wealth funds. Liquidity is relative: a market 
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which is deep enough for a central bank with $50bn in 
reserves may be too shallow for one with $250bn. While FX 
turnover is one measure of market depth3, the other relevant 
measure is the size of a country's government bond market, 
since many reserve managers have a duration objective as 
well. The depth of G4 government bond markets is well 
acknowledged (at least $1trillion each), but only four others 
offer outstandings exceeding $250bn: China ($380bn), 
Canada ($350bn), Korea ($260bn) and India ($250bn). 
Other AAA sovereign bonds markets in the G-10 such as 
Sweden, Norway and Switzerland offer debt of less than
$100bn, thus limiting their diversification value for the 
world’s largest reserve managers. For example, a fund with 
assets of $200bn looking to move 25% of their assets from 
USD, EUR, JPY or GBP into the bond market of a country 
with more stable fiscal policy would need to buy over 
$50bn of assets. That sum would represent about 14% of the 
Canadian bond market, 35% of the Australian bond market 
or 55% of the Swedish bond market, an allocation which 
would impact bond prices too materially to be worth 
executing. Note that non-residents already own 70% of 
government bonds in Australia, 50% in Sweden, 40% in 
Norway, New Zealand and Malaysia and 30% in Mexico. 

The big-fish-small-pond dilemma faces numerous official 
investors since eleven countries hold forex reserves 
exceeding $250bn: China ($3.2trn), Japan ($1.2trn), Saudi 
Arabia ($570bn), Russia ($510bn), Taiwan ($390bn), Brazil 
($370bn), Norway ($350bn), Switzerland ($315bn), Korea 
($310bn), Hong Kong ($295bn) and India ($260bn). Indeed, 
if a manager holds two investment objectives –
diversification, defined as holding no more than 25% of the 
portfolio in one currency, and liquidity, defined as owning 
no more than 10%  of a bond market – then they would be 
unable to invest in any bond market with less than $500bn 
outstanding (25%*$200bn = $50bn, and $50bn/10% = 
$500bn). 

Closing the reserve gap

How to resolve this dilemma? Unfortunately the 
investment trifecta of high liquidity, proper 
diversification and high/improving  credit quality is
unachievable for large reserve holders in an era of 
unprecedented G-10 fiscal deficits, unless non-G4 bond 
supply balloons. Even after a decade-long attempt, this 
process could require decades more if managers seek 
currency allocations consistent with non-G4 countries' role 

                                               
3 For time series statistics on FX turnover and central bank 
reserves since 2000, see Introduction to Foreign Exchange (pages 
70-73), Normand, August 29, 2012, posted on 
www.morganmarkets.com/GlobalFXStrategy.

Chart 4. Government bond markets with more than $100bn 
outstanding 
Value of government bonds with maturity above 1-yr, in $bn

Source: J.P. Morgan

Chart 5. Reserve holders with more than $250bn in assets 
Value of forex reserves in $bn in 2012

Source: J.P. Morgan

Chart 6. Reserve holders with $30bn to $250bn in assets
Value of forex reserves in $bn in 2012

Source: J.P. Morgan 
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in the global economy. Table 1 provides a few stylized facts 
and scenario analyses to understand the challenge. First the 
facts: G4 government bond markets are almost ten times the 
size of non-G4 ones ($21trillion versus $2.8trillion), where 
the non-G4 figure also includes emerging markets local 
debt. Outstanding debt in major bond markets has been 
expanding at 14% annually for the past decade compared to 
21% annual growth in the non-G4 markets (chart 7), which 
have been deepening largely due to the evolution of EM 
local currency debt. The supply gap between core and non-
core countries should narrow over the next decade through a 
move towards budget balance in the G-10 and financial 
market deepening in EMs (more local currency than hard 
currency issuance, plus maturity extension).4

Global FX reserves total some $10trillion, having grown at 
15% annually over the past decade but only 6% annually 
since 2010. Assuming the COFER data are representative of 
official investors, only about 5.5% ($550bn) is held in non-
G4 currencies. If investors' objective is to attain a 
currency weighting consistent with a global government 
bond index, they would need to increase their allocation to 
11% of total reserves, or to $1.2 trillion (table 1 objective 
1). Since the stock of non-G4 government bonds exceeds 
this potential demand, there is no shortage of reserve assets 
(supply is less than demand). These securities can be bought 
over time, subject to valuation constraints (few want to own 
Australian bonds unhedged when they consider the currency 
overvalued). If official investors instead are targeting a 
currency allocation more consistent with countries’ 
economic significance as proxied by GDP weights, then 
their allocation to non-G4 markets must rise dramatically 
from 5.5% to 40%, or to $4.2trillion. This demand is over 
1.5 times the available stock of non-G4 government bonds 
so would require a massive increase in issuance since 
supply falls well short of current demand, much less future 
demand if the stock of reserve assets grows due to forex 
intervention to limit local currency strength during the QE 
years. 

Charts 8 provides a sense of how protracted this process of 
reserve diversification will be given the variables in play. 
Since reserve demand can be met with existing supply if 
managers only target weights implied by a bond index, 
assume the other possibility – that manager prefer a long-
term allocation more in line with GDP weights (40% in 
non-G4 currencies). If annual reserve accumulation remains 
near the current 6% pace and if non-G4 supply grows at the 

                                               
4 J.P. Morgan’s EM Local Markets Guide (September 27, 2012) 
discusses the evolution of and prospects for EM local markets 
extensively.

Table 1. Stylized facts and scenarios around long-term reserve 
diversification

Source: J.P. Morgan 

Chart 7. Growth of bond market outstandings in major versus 
emerging markets 
% growth year-on-year in market outstandings in USD terms for J.P. Morgan GBI Global as 
proxy for major markets and GBI EM as proxy for emerging markets

Source: J.P. Morgan 

historical pace of 20%, sufficient reserve assets would be 
created each year to allow 40% of new reserves into non-G4 
currencies per the custom of passive diversification. Bond 
market growth would also be sufficient to allow modest, 
active reallocation of the existing reserve stock too. If we 
assume that managers allocate then 45% of new reserves 
each year to non-core countries, the reserve gap would close 
in about 30 years (chart 8). Should managers allocate 50% 
of new reserves to non-G4 markets, the neutral position can 
be reached in about 25 years. These projections are not as 
absurd as they sound when one realizes that the creation of 
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the world’s third-largest government bond market with the 
advent of the euro in 1999 has only managed to reduce the 
dollar’s dominance in global reserve portfolios by a few 
percentage points over the past decade. Of course if central 
banks step up the pace of reserve accumulation or if non-G4 
supply increases at a slower-than-average pace, achieving 
benchmark weights becomes an ever more distant prospect. 
And if the economic significance of non-G4 economies 
rises over the next decade due to economic stagnation in the 
US, Europe and Japan, benchmark weights themselves drift 
higher over time.       

As academic as this dilemma sounds, it is simply the 
modern version of the reserve shortage faced in the early 
years of Bretton Woods some fifty years ago. Under a fixed 
exchange rate system in which all countries pegged to the 
dollar which in turn was fixed to gold, the demand for 
reserve assets could only be met through ever larger US 
current account deficits. The irony was that the US 
imbalances required to support reserve growth would 
ultimately undermine the stability of the system’s anchor 
(the U.S. dollar). This Triffin Dilemma, named for the 
economist who identified the paradox, is being resurrected 
more slowly post-Lehman in that the demand for more safe 
assets can only be met by much higher non-G4 government 
bond issuance, which itself is corrosive for credit quality as 
debt-to-GDP ratios approach problematic levels. For the 
next decade, however, non-G4 indebtedness should remain 
low enough to sustain confidence in them as reserve assets.  

The SDR isn’t the answer

Since financial market deepening in non-G4 markets 
requires decades, some have suggested that the IMF’s 
Special Drawing Rights (SDR) fill the gap. This synthetic 
asset will not resolve the problem of inadequate reserve 
diversification, however. The SDR is an international 
reserve asset created by the IMF in 1969 to supplement 
members’ existing reserves under Bretton Woods. The SDR 
is not a currency; it is a claim on freely usable currencies of 
IMF members, similar to a swap. Holders can exchange 
these units into major currencies through an 
intergovernmental market, and issuers of those currencies 
could supply them through their reserve accounts or by 
issuing domestic money. Countries could then sterilise that 
issuance by simultaneously selling bonds in the domestic 
money market, thus leaving the money supply unchanged 
but altering the composition of the central bank’s balance 
sheet (fewer foreign asset, more domestic assets).

The SDRs value was initially set at 0.89 grams of gold, 
which at the time was equivalent to one US dollar. After 
Bretton Wood’s collapse in 1973, however, the SDR was 
redefined as a basket of currencies now comprising USD, 

Chart 8. Estimated year in which diversification is achieved 
assuming 40% in the neutral allocation to nonG4 markets
Share of total reserves in non-G4 currencies assuming reserves growth at 5% annually and 
managers either allocate 45% or 50% of new reserves to non-G4 markets

Source: J.P. Morgan 

Chart 9. Weights in IMF’s Special Drawing Rights (SDR) versus other 
USD indices

Source: J.P. Morgan

EUR, JPY and GBP. The basket is reweighted every five 
years (next review in 2015) based on a country’s total trade 
and the value of global forex reserves held in its currency. 
Since the US dominates both categories, the dollar’s weight 
dominates – 41.9% in the December 2010 review (down 
from 44% in 2005), followed by the euro (37.4%, 
previously 34%), sterling (11.3%, previously 11%) and yen 
(9.4%, previously 11%). Being a basket currency, the 
SDR’s performance is unsurprisingly similar to that of the 
DXY (charts 9 and 10). Clearly many other currencies 
would qualify for inclusion if they were convertible, since 
the world’s ten largest trading nations would also include 
China, Korea, Canada, Russia, Singapore and Hong Kong. 
This is the rub for expanding the SDR basket to emerging 
market currencies: those markets are not fully convertible. 

Even if these currencies were convertible, it is not clear 
what function the SDR serves which is not already available 
over-the-counter. A basket which replicates the SDR’s 
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performance is simple to construct. Any investor could 
broaden that basket to include higher-rated currencies, and 
there is no need to await the IMF’s imprimatur. Increasing 
the issuance of SDR-denominated securities has also been 
mooted, perhaps to finance IMF lending. (The World Bank, 
for example, funds its lending through bond issuance, not 
IMF-style quotas.) But given the liquidity issues discussed 
on the previous slides, IMF issuance would need to be 
extraordinary – perhaps in excess of $100bn annually – to 
begin rivaling the liquidity of many second-tier G-10 or EM 
bond markets. Of course those bonds would have very high 
credit quality since they would be backed by all IMF 
member governments, but it is not clear that this credit 
advantage would outweigh the liquidity disadvantage 
during the first several years of market development. It is 
also likely that the IMF’s lending portfolio has peaked now 
that Spain and Italy will be financed, if necessary, through 
the ESM and ECB, thus reducing hypothetical IMF 
issuance.

Investment implications

What should the largest global reverse managers do? There 
is no risk-free option, but rather a set of trade-offs. First, 
managers could sacrifice liquidity to allow investment in 
the broadest set of higher-quality government bonds even if 
short-term exit is difficult. Assuming a sovereign has 
sufficient reserves to cover an extreme liquidity squeeze –
such as a year of external debt service and/or imports – the 
investment objective should shift to maximizing long-term 
returns (a credit issue) rather than converting assets to cash 
(a liquidity issue). This has been the motivation for longer-
term investment vehicles established by several major 
reserve holders over the past several years. Relatedly, 
reserve managers could sacrifice return stability by 
investing in riskier but still-liquid private sector assets in 
target non-G4 currencies. Equity indices are the obvious 
alternative since equity market capitalization in potential 
reserve-currency countries ($14trillion) exceeds the global 
stocks of reserve assets ($10trillion). Finally, central banks 
could reduce the pace of reserve accumulation and focus 
on reallocating their existing stock of reserves to non-core 
markets.

As central banks broaden their currency holdings, it will 
become increasingly obvious that the scope of Bretton 
Woods II is widening, or even that Bretton Woods III is in
the making. The original Bretton Woods was the system of 
deliberately fixed exchange rates which prevailed from 
1944 to 1971. Bretton Woods II was the inadvertent system 
of managed exchange rates which prevailed last decade due 
to massive Asian central bank reserve accumulation and 
bilateral recycling into the source country such as the US 

Chart 10. SDR's value tracks DXY closely
SDR versus DXY indexed to 100 in 1970

Source: J.P. Morgan

Chart 11. Equity market capitalization and bond market outstandings 
in potential reserve currency countries
$ bn

Source: J.P. Morgan

Chart 12. Monthly global reserve accumulation versus realized skew 
on AUD/USD
Monthly reserve accumulation in $ bn; realized skew calculated as realized 3-mo 
volatility of AUD/USD rallies minus realized volatility of AUD/USD sell-offs. 

Source: J.P. Morgan
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and Europe. This system has since been blamed (unfairly) 
for pre-Lehman asset bubbles such as US housing. Bretton 
Woods III will also be an inadvertent system of managed 
exchange rates, though more multilateral as capital inflows 
into emerging markets are recycled into G-10 and EM alike, 
as long as the country offers a AAA or an improving credit 
rating. 

This phenomenon is often cited as a depressant on FX 
volatility, though empirically it is difficult to confirm that 
reserve accumulation is an independent driver of aggregate 
FX volatility. (Regressing VXY Global on the global PMI 
index already explains over half the fluctuations in 
implieds, and adding reserves to the mix provides little 
additional explanatory power on the margin.) It is notable, 
however, that realized skews in newer reserve currencies 
such as AUD/USD show a tendency to flatten as central 
bank reserves build. That is, sell-offs in the currency are 
becoming less volatile relative to rallies (chart 12), which is 
circumstantial evidence of currency diversification. Hence 
the usual caution about ever shorting these pairs for 
anything other than very brief horizons, and some 
justification for the elevated levels of many pairs in the face 
of poor domestic fundamentals. These are familiar 
dynamics to currency investors, though in view of the time 
required to achieve proper diversification, almost permanent 
ones.  
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