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Early in 2008 we wer aked by the Icelandic bank
Land®anki (now in eceiership) to write a paper on the
cauwses of the financial pyblerns faced ly Iceland and its
banks, and on the awilable policy optios for the banis
and the Icelandic authoritiedVe sent the paper to the
bank towads the end of April 2008. On July1] 2008,
we pesented alghtly updated ersion of the paper in
Reykjavik bef@ an audience of economsiis fom the
central bank, the mirstry of finance, the priate sector
and the academic communityt is this version of the
paper that § now being made ailable in the CEPR
Policy Insightseries In April and July 2008, our
Icelandic interlocuta corsideed our paper to be too
market-sesitive to be put in the public domain and we
agreed to keep it confidential. Becaa the wost possi
ble outcome has now materiakd, both for the bank
and for Iceland, thex is no reason not to ciculate the
paper moe widely as some of its lesserhawe wider el
ewance.

The paper was written well befeithe latest intesifi-
cation of the global financial csis that started with
Lehman Bothers seeking Chapterllbankruptcy po-
tection on September 15, 2008. It does tledéore not
cover the final peculatiw attacls on the thee interna
tionally active Icelandic bard&— Glitnir Land$anki and
Kaupthing — and on the Icelandic cuency These
attacls resulted, during October 2008, in all the bank
being put into receiership and the Icelandic authorities
requesting a $2 bn loan dm the IMF and a $4 bn loan
from its four Nodic neighbous.

Authors’ note:The vievs and opiniors expessed & those of the
authors only They do not epresent the view or opiniors of any
organiation either author may be affiliated with. Bjorn R.
Gudmundsson gav helpful comments on an earlieesion of this
paper; participants at a seminargansed ly Land®anki in Reykjavik,
Iceland on Friday1l July 2008 wee helpful; erors wee achieed
independently

During the final death thoes of Iceland as an inter
national banking nation, a number of policy stakes
were made ly the Icelandic authoritiesegecially ly the
governor of the Cenial Bank of Iceland, David Oddsson.
The deaion of the garernment to take a 75 peent
equity stake in Glitnir on September 2%kéd turning a
bank debt créis into a swvereign debt crsis. Fortunately
Glitnir went into receiership before its diareholdes had
time to appove the goernment takeger. Then, on
October 7, the Centit Bank of Iceland announced a
currency peg for the kréna without having theeseres
to support it and without imposing capital and
exchange contols. It was one of the hortest-lived cur
rency peg in history

In addition, outrageots bullying behaviour ¥ the UK
authorities (who ineked the 20Q Anti-Termorism,
Crime and Securityd} passed after the Septembet, 1
2001 terrorist attacls in the USA, to jetify the freezing
of the UK assets of the of Landanki and Kaupthing)
probably pecipitated the collapse of aupthing — the
last Icelandic bank still standing at the time. The offi
cial excuse of the Britsh government for its thuggsh
behaviour was that the Icelandic authorities had
informed it that they would not honour Iceland's
deposit guaantees for the UK subsidiaries of its bank
Transcripts of the key corersation on the Bsue
between Brith and Icelandic authorities suggest that,
if the story of Pinocchios anything to go ly, a lot of
people in HM Teasury today harnoses that & rather
longer than they sed to be.

The main mesge of our paperg howeer, that it
was not the dama and memanagement of the last
three montls that bought down Iceland's bark
Instead it was absolutely obviguas soon as we began,
during January 2008, to study Iceland'sqiiens, that
its banking model was not viable. The fundamental
reason was that Iceland was the most exire eample
in the world of a \ery snall country with its own cur
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rency and with an internationally acti and interna
tionally exposed financial sector that iery lage rela
tive to its GDP andelatie to its fiscal capacity

Ewen if the banls ae fundamentally sokent (in the
serse that its assetdf held to maturity, would be suf
ficient to cover its obligatiors), such amall country —
gmall curency configuation makes it highly unlikely
that the cental bank can act as an effectiforeign cur
rency lender of lastasort/market maker of lastesort.
Without a cedit foreign curency lender of lastesort
and market maker of lasesort, thee is alwag an equi
librium in which a run bring down a solent system
through a funding liquidity and market liquidity csis
The only way for amall country like Iceland to hava
large internationally actig banking sector that s
immune to the r&k of insolency triggeed by illiquidity
cauwsed ly either tiaditional or modern bank rug is for
Iceland to join the EU and become a full member of the
euw area. If Iceland had a globaksere curency as its
national curency and with the full liquidity facilities of
the Eupsystem at its d§posal, no Icelandic bank could
be biought down by illiquidity alone. If Iceland was
unwilling to take that step, it fould not hawe grown a
massie on-shore internationally exposed banking sec
tor.

This was clear in July 2008, as it was in April 2008
and in January 2008 when we §it corsideed these
issues We ae pretty sue this ought to hae been clear
in 2006, 2004 or 2000.

Becawse of lack of information, we hav no stong
views on how sound the balancehsets of the thee
Icelandic bank wee. It may be true, as gued by
Richad Portes in hg Financial Timesolumn of 13
October 2008, that ‘Like fellow Icelandic bask
Landdanki and Kupthing, Glitnir was sobnt. All
posted good fist-half results all had healthy capital
adequacyatios and their dependence on market fund
ing was no geater than their pea’. None held any
toxic securities* The only parties who ar likely to
hawe substantie knowledge of the quality of a bank's
assets & its management, for whom truth telling may
not be a dominant stategy and, possibjy\the regula
tor/supervsor. In this recent créis, howe'er, regulatos
and supengoss hae tended to be uninformed and out
of their depth. We doubt Icelandsian exeption.

If there is a bank solgncy poblem, een membeship
in the euo area would not help. Only the stngth of
the fiscal authority standing behind the national bagk
(and its willingness to put its fical capacity in the serv
ice of a escue effort for the bank) determines the
banks' chances of surval in this case. If ther wee a
seriols banking sector soéncy poblem in Iceland,
then with a banking sector balancéeset to annual GDP
ratio of around 900 pecent, it is unlikely that the fscal
authorities would be able to come up with the neees
sary capital to estoe solency to the banking sector

The equired combined internal ainsfer of resouces
(now and in the futue, from tax pagers and beneficiar
ies of public pending to the gawernment) and external

1 Richad Portes "The $iocking erors behind Iceland's meltdown",
Financial Timesl3 October 2008.

transfer of resouces (fom domestic esidents to foeign
residents through present and futue primary external
surplwises) could easily verwhelm the economic and
political capacities of the country Shifting resouces
from the non-traded secta into the traded secta
(exporting and import-competing) willequie a depe-
ciation of the real exhange ate and may well @b
require a wosening of the external tersiof trade. Both
are painful adjistments

If the sohency gap of the banking syem exeeds the
unused fscal capacity of the authoritiethe only choice
that remairs is that between banking sector sohency
and sarereign insolhvency The Icelandic geernment has
rightly decided that its tax pagrs and the beneficiaries
of its public pending pogrammes (who will be hit har
in any case) desesvpriority over the external and
domestic ceditors of the banis (exept for the irsured
depositos).

Iceland's cicumstances wer exteme, but thee ae
other countries suffering &m milder \ersiors of the
same fundamental incosistent — or at least vulneble
— quartet: (1) a mall country with (2) a lage, interna
tionally exposed banking secto(3) its own curency
and (4) limited fscal pare capacity elative to the pos
sible size of the banking sector selwy gap. Countries
that come to mind ae Switzerland, Denmark, and
Sweden and en to some extent the UK, although i
significantly lager than the othes and has a minor-
league legacyesere curency Ireland, Belgium, the
Netherland and Luemboug possess the adwntage of
having the euo, a global esere curency as their
national curency llliquidity alone $iould theefore not
become a fatal gsblem for their banking sectsr But
with limited fiscal pare capacitytheir ability to addess
serios fundamental banking sector sohency ssues
may well be in doubt.

1 Intr oduction and o verview

Degite the high quality of its economic titutions,
governance and policy making, the stainability of its
public finances the flexibility of its markets and the
quality of its labour foce, Icelandd facing a potential,
and possibly unneceas; financial and economic k.
The mtings agencies hav down-gaded its soereign
debt or put it on negatie watch. The cost of the pri
vate banls' credit default swaps — aaugh measug of
the likelihood of default — a& among the highest in the
world. The underlying @ason for thé is that Iceland
possesses both its own carncy and a banking sector
with vast assets and liabilities and withart-term for-
eign-curency liabilities that dwarf its fagign curency
assets and edit lines Given the country's tiny size, it
is not surprsing that most of its bank' businesss done
in foreign curency rather than in Icelandic krénur
The assets of the Icelandic banking sectlithough
geneally belieed to be of good qualityare — as $ usual
for banks — of relatively long maturity compagd with its
liabilities and they & illiquid. This Icelandic bank
face the possibility of a run on their liabilities and, if
there wee to be a run on their foeign-curency-
denominated liabilitiesthere is no effectie lender of
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last resort. In the cumnt financial crsis, even funda

mentally sound bark ae threatened with illiquidity In

the United Statesa solent but illiquid bank can count
on its cental bank to make it a loan agast its funda

mentally sound, but illiquid or temperily impaied

assets; the ame & true in eup area or the United
Kingdom. But, an Icelandic bank has no suchfety
net: the readily aailable foeign exhange esouces of
the Icelandic authorities (the cemtrbank and Teasury)
are too gnall compaed to the $ort-term foreign-cur

rency exposuw of its domestic bank The marketeals-

es thi increasing further the likelihood of a @& for
Icelandic bank and thus, the Icelandic economy

The appopriate policy eponse to the curent situa
tion is stmightforwad, if not politically or technically
easy First, the goernment mst immediately secer
contingent emegency funding for its bank and the
banks thenseles $iould exploe all awailable soures of
liquid foreign exhange. Icelandic baskhae sub
sidiaries in the ewr area, the United Kingdom and st
wheee. The extent to which these subsidiaries ant
tled to borrow from the host countries' cendéd banlks
should be clarified. Breign bianches and subsidiaries of
the Icelandic bank $ould try to raise foeign curency
deposits The Cental Bank of Iceland Isould exploe
setting up swap aangements — along the lines of the
arangements concluded on May 16, 2008 with the
Cental Banls of Sweden, Norway and Denmark — with
other cental banks such as the ECB, theeBenl
Reser@ and the Bank of Englan8iThe Icelandic ge
ernment could apprach the IMF for a @vived) contin
gent cedit line. As a lasteasort, the geernment siould
try to borrow foreign exhange in the global capital
markets ly offering its natual resouce wealth, mainly
hydro and geothermal engy, as collateal.

The Icelandic geernment mist ako decide the extent
to which it is willing to risk its tax payers' money in
what might be an ussuccessful and expsive rescue
attempt. A escue attempt could be wuccessful for
two reasoms. First, the authorities could fail to aise
enough foeign exhange to deter rug on the Icelandic
banks and to convince the markets toefinance the
banks' assets until maturitySecond, the quality of the
banks' assets could turn out to be of lower quality than
is geneally belieed at pesent. If, howeer, the author
ities think that the Icelandic barkae fundamentally
sound, and most knowledgeable econatsi including
the authos of two recent eports on Iceland's economy
and financial sgtem (Mskin and Herbertsson (2006)
and Portes et al. (2007)), believthis to be true, then it
is likely to be worth the gk to attempt to awert a crsis
that could result in the irsohency of one or mae of the
banls

Assuming the immediate e can be esoled,
Iceland § faced with a choice between two alternas/
The first, favoured by us, is for Iceland to become, as

2 The arangements with the Cerdt Banls of Sweden, Norway and
Denmark wez for euo/Icelandic kréna bilated swap facilities In
an earlier ersion of this papercirculated in April 2008, weecom
mended the pwuit of swap arangements with the thee
Scandinavian cerdi banls, all three of which ae outside the ewy
area.

soon as possible, a member of the Bpean Union and
then a full member of the Economic and Monetary
Union. Ths would both emsure that Icelandic bank
haw a cedible foeign curency lender of lastesort
and, we belieg, offer a pefeable monetary egime
from the pegpective of macpeconomic stability: low
and stable inflation and no unnecesy ral exhange
rate \olatility. The EU/EMUaute is the only one that
allows Iceland to hag an internationally actig banking
sector domiciled in Iceland. The only alternatiis to
encourge the banking sstem to mose the bulk of its
foreign-curency-denominated activities and portfolio
overseas most likely into the euwn ara. Ths would
leave a much maller banking sstem, with a mainly
domestic-curency-denominated balancehset, domi
ciled in Iceland. The quickest way to do #1is to move
foreign curency assets and liabilities into the eting
subsidiaries in the eorarea and, if necessy, to turn
eur area banches into subsidiaries oreate new sub
sidiaries in the ewr area. Unlike banchessubsidiaries
can hae access to the Easystem's décount window
and can be eligible counterparties in Bgsstem epos

In Section Il of thé paper we dictss how the cuent
liquidity crisis and the potential for a bank run ase in
Iceland. We dictss the congntional policy steps that a
cental bank can try to take to solv a banking csis
independently In Section Il we ealuate the Icelandic
government's ability to solg this crsis by acting as a
lender of last esort and we conclude that Icelans ioo
gmall to provide the necessy forign-curency liquidi
ty without extraominary measwes In Section IV we di
cuss how Iceland might acqur additional external
funding. In Section V we dictss the costs and benefits
of Iceland etaining its own curency and conclude that,
from an economic viewpoint, Iceland would be better
off as a member of the eararea. Section Visithe con
clusion.

2 The Icelandic banking crisis

In this section we dicwss the possibility of a run on
Icelandic bank and how the cuent international lig
uidity shortage has contributed to the likelihood of such
a crsis We describe the coewtional policy tooé for
dealing with thé crsis.

2.1 All banks are vulnerable to runs

Thee is no such thing as aafe deposit-taking bank on
its own, ewen if its assets & of good quality and it has
enough liquid assets to cope with normahnatiors in
the net flow of deposits and otherr®rt-term liabilities
The eents since Augst 2007, and in particular the
demse of Northern Rock in the United Kingdom and
Bear Stearsm in the United Stateshawe made it clear
that any highly leeraged irstitution with assets that a
mostly long term and illiquid and liabilities that ar
mostly $iort term can be subject to a catastphic li
uidity shortage.

In the case of deposit-taking #titutions, the canon
ical liquidity crsis is a bank run. Deposits can be with
drawn on demand and those who g to withdraw ae
paid on a fist-come, fist-sered bass A bank run can
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Fgure 1 Assets and liabilities of the three main banks compared to GDP (m. Rr
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occur if it is belieed — rightly or wongly — that a bank
is balancesgeet-insohent (with assets worth less than
liabilities). But, as assetsailliquid, a bank run that
cripples the banks alwag possible, ean if the bank &
not believwed to be balancefseet irsohent: if each
depositor beliegs that all other depositsrae going to
withdraw their assets then each depositorational
regponse & to withdraw his own. The outcome — a bank
run — validates the depositst belies: it is individually
rational, but socially diastous. The rgk of ca$h-flow
insohency — inability to meet one's obligatieninclud
ing the obligation to edeem deposits on demand for
cadh — is alwag present when assetsailliquid.

For highly lexeraged irstitutions that fund thenseles
mainly in the wholeale capital marketsincluding the
asset-backed securities and asset-backed corialer
paper marketsan analogog eent is possible: in the
belief that other ceditors will be unwilling to Il over
their loars to a borower whose obligation ae matur
ing or to purchase the new debt Biruments the bor
rower B issuing, each editor finds it optimal to efuse
to roll over his own loars or to purcchase the new debt
instruments the bowwer & trying to issue, let alone to
extend new cedit. As with a classic bank run, thisce
nario can occur ean when the assets of the bankear
belieed to be sound, if only they could be held to
maturity.

2.2 The curent international liquidity cri sis and
Iceland

In the curent international economic enanment, the
difficulty in valuing many epackaged collatalised
debt obligatiors and the difficulty in determining the
exposue of individual bank has inoeased counter-
party rek and ised the global price of liquidityThis
has had thee implicatios for Icelandic and other
banlks. First, banls funding costs ha inceased, aising
the likelihood that any bank will become sohent.
Second, B coodinating market belief about Icelandic
and other bank it has made bank rusthat ae based
solely on self-fulfilling expectatiog) rather than funda
mentak, more likely Third, it has made it moe difficult
for banks to insure thensehes agaist runs Any
attempt by Icelandic bank to lower their rik of a bank
run by selling their longer-term assets begortheir
scheduled maturity dates would, at besgsult in a

Glitnir

Landsbanki

seere discount elative to the walue of the asset held to
maturity. At worst, an attempted fie-sale in an illiquid
market could ealse next to nothing.

As a deposit run or a run on a bank's othdrat-term
liabilities cannot be pevented or avercome ly any indi
vidual financial istitution faced with it, third-party
support 5 necesary Sometimes the banking sector eol
lectively can effectiely support an individual istitution
among their number faced with a runybproviding the
threatened bank with lines of edit and cah. But,
when enough ban& in the sgtem ae threatened, such
private solutiors ae ineffective. In Iceland, thex ae
only three internationally actie banls Landsanki,
Glitnir and Kaupthing, and all of them haw been
affected ly the international liquidity csis since last
September: no prate solution § feasible.

2.3 The banking ystem and the crisis

Figue 1 fiows the size of the thee main Icelandic
banlks. Total assets of the tree bank (including their
foreign subsidiaries) at the end of the dirquarter of
2008 amounted to 14,069,370 million krénuiThis is
almost eleen times the Mingtry of Finance's estimate
of 2007 GDP of 1,39,200 million kronur and equal
about $176 billion at an eghange ate of 80 kr/$.
Total liabilities of the thee bank amount to
13,265,31 million krénur, or roughly $166 billion.

The gectacular internationadation of the three
internationally actie banls is siown in Figues 2 and 3.
Figue 2 depicts the geo@phical dstribution of
Icelandic bang' assets Roughly half of Landsanki's
assets and two-thds of the assets of Glitnir and
Kaupthing ae located outside of Iceland.cofal bank
assets located 8ide Iceland, howey, still amount to a
massie 5,160,475 million kronyralmost four times
GDP

Figure 3 hows the curency composition of the assets
and liabilities of the thee lage internationally actig
banks for 2008Q1. About 2 percent of all assets and
15 pecent of all liabilities ae in krénur Thus, most of
the Icelandic ban& businesss done in foeign curen
cy and thee is a mamatch: the fiare of assets denom
inated in forign curency & significantly maller than
the share of liabilities denominated in faign curency

The Icelandic bargkget about a thid of their total
funding from deposits The emaining two thids comes
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Fgure 2 Geographical breakdown of Icelandic bank assets, 2008Q1
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mainly fom the international wholesle markets The
proximate cage of the Icelandic banking i was not,
howe\er, a deposit run, but ather an exteme interna
tional wholesgle liquidity $iortage — a liquidity crunch.
Icelandic bank wee unable to borow in the interna
tional financial wholeale markets deste having, ly
the usual metrics more than adequate capitalatios
liquidity provisiors, and pofitability of their opeiations.
Evidence of the effect of the cuent financial crsis on
Iceland § seen in Figuwr 4, which sows the path of the

3 Glitnir and Kaupthing each get about a quarter of their funding
from deposits the same fiaction as Northern Rock. Largnki
has mised its dar of total funding coming fom deposits to
around 40 pecent in July 2008 fom 25 pecent befoe the crsis
started.

W kronur

E all currencies

Liabilities

default risk gpreads on Icelandic baskdebt in the ced

it default swap markets between May 2006 and mid
July. For comparson, the Euopean benchmark for
credit risk in the financial sectgrthe Itraxx Financial
Europe index $ ako siown.

A credit default swap (CDS$ a deriative whee one
party makes periodic payments to another party in
return for that other party making a payment if some
gecified thid party defaults If the CDS for a bsiness
trades at, ay, 100 bps then the annual cost of iauring
10 million euros of its debt & 100,000 euos or one pef
cent. This, credit default swaps & a ough measu of
a bank's likelihood of default.

From Figue 4, it can be seen that in the beginning of
2007 cedit default swap ates for Landsanki,
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Fgure 4 CDS spreads for three Icelandic banks and i@xx Fnancial Europe, 10/07/2006 - 16/07/2008

SourceCental Bank of Iceland

Kaupthing and Glitnir wee a fairly unemarkable 18, 27
and 24, epectiely. Howeer, they began s8ing after
that, fairly dowly at first but acceleating in 2008. They
peaked at 850 (Lanti&nki), 140 (Kaupthing) and 026
(Glitner) in late Magh/early April. Theates declined in
May, but were back at @83 (Landbanki), 96
(Kaupthing) and 960 (Glitnir) on 17 July 2008.
llliquidity — driven by fear and uncertainty — @& no
doubt distorting the CDS marketsand not just for
Icelandic bang just as it has ditorted interbank mar
kets and asset-backed securities marketsuad the
world. It is ako clear that the CDSpseads during the
current phase of the csis hae ceased toeflect the
maminal funding costs of the Icelandic bask
Ne\erthelessthese ae some of the highest CD&tes in
the world and compag with a 270bps CDSpsead for
the Icelandic seereign (on July 17, 2008).

On 17 April 2008, Standdr& Poor's loweed the
long-term foreign-curency ating on the Republic of
Iceland to 'A' fom 'A+' and its long-term local-cuen-
cy rating to 'AA-' from 'AA'. Moody's still maintais an
'‘Aaa’ ating for the Icelandic Seereign, but put it on a
negative outlook on 5 Mach, as did Fitch on 1 Aprfl.
The thee main internationally actev Icelandic bank
wele put on negatie watch®

Displaying unwsual (and commendable) candour for a
central bank, in its latestFinancial Stabilityeport, the
Cental Bank of Iceland &ys, "Critics hae asserted that
the Icelandic bank hawe grown too laige. Thé might be
true if a major financial cdis was imminent and the
Icelandic Geernment was fated to esole a critical

4 See e.g. Glitnir Bank (2008a).

5 Fitch affirmed the long-term fogign-curency and local-cuency
issuer defaultatings at 'A+' and 'AA+', epectiely.

6 On 1 April, Fitch placed Glitnir Banki hf.'8&aupthing Bank hf.'s
and Landbanki Hands' long-term and bkort-term issuer default
ratings, senior and subdlinated debt atings and individual at-
ings on Rating Watch Negatv The long-termssuer defaultat-
ings and the senior debtatings of all three bank wee affirmed
at'A'.

situation affecting banking opetions both in Iceland
and abpad." (May 2008, p. 7) Unfortunatelyt is this
inability of the government to contol a financial créis
that is likely to case one.

In a bank run on a solnt bank, each depositor (or
other lender) withdaws his money in the belief that all
other depositos will withdraw their money and the
bank will fail. A bank rung a classical codmation fail
ure. But, it is not a wisual outcome. Why would depesi
tors all simultaneody choose to beliex that other
depositos ae going to run if they beliee that the bank
is sohent? In normal timesbank rurs ae rare.

For a run on a solent bank to occursomething mst
coodinate depositas' beliek A failure of a similar bank
might do this. The typical depositor has little idea about
the health of hs own bank. A failue of a similar bank
increases s peception of the rikiness of hé own bank
and tels him something about what other depositor
will do. In addition to pioviding information, a run on
one bank can codalinate depositas at another bank on
a bank run outcome. The obvigufact that Iceland has
no foreign-curiency lender of lastesort could coati-
nate lendes. This fact both inceases belisfabout the
riskiness of Icelandic baiskand povides information
about what other depositarwill do.

Perhaps moe worrying, the ggernment's announced
inability to deal with a créis of significantly lage mag
nitude might tempt a few lage investos to coodinate
delibentely — to collude to launch apeculatie attack.
This could be done thsugh a mnge of marketsinclud-
ing short selling the bank' equity selling aggessiely in
the banls' OTC cedit default swaps markets oharting
the curency The absence of an effectvforeign-cur
rency lender of lastasort may make Iceland an adtx
tive potential pey for hedge funds and other highly
leveraged irstitutions able and willing to peculate
agairst the Icelandic cuency and bang Ewen just a
few of them acting in cosort — and some acting indi
vidually — can achie¥ enough critical mass to nwe
prices significantly in markets whethe Icelandic barg
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are exposed.

Earlier ths year the stock of HBOS, a lge UK clear
ing bank and mortgage lendgrfell precipitoldy on
rumouss that it had lequested assiance fom the Bank
of England. The FSA launched a formal enquiry into
the souce of these unfounded rumoar Thee is a dan
ger that such unprincipled activity may be neodam
aging in the future. Urscrupulos trades using 'trath
and trade' stategies are aleady aid to hawe sorted
the krona or the stock or bonds of one or noof the
Icelandic bank while greading rumous unfawurable
to the curency or the bank's mpects and benefiting
from the subsequent price mements

2.4 Conwentional solutions to financial crises

Third-party support in the case of a bank run on
deposits can take the form of a ceirbank or gaern
ment loan to the bank or deposit suance backed
a so/ereign guamntee. er this to be effectie agairst a
worst-case scenario, the gernment mwst have access
to a sufficient amount of liquid assets to meet any con
ceivable edemption demand &m depositos or to
recapitalée bank that ae insolent as well as illiquid.
As long as the domestic baskdeposits andisort-term
liabilities ae denominated in domestic cuncy this is
always the case. The cemtr bank has a potentially
unlimited supply of domestic cuency liquidity though
its ability to issue legal tender at will.

If the government & ceedible in its commitment that
it will insure a bank's deposits or make alable loars
agairst illiquid assetsthen this in itself may be suffi
cient to awert a bank run or sole a liquidity crsis. If not
and the créis recedes quickly enough, then fundamen
tally sohent banlks will exentually coer their liabilities;
the cental bank will be epaid. If the loan was at a
penalty ate, the cental bank makes a pfit. In this
case cgis awerion requies neither inflation nor a
change in fscal policy

However, if the deposit irsurance does not convince
the private sector that a banksisolent or a bank turrs
out to be insohent as well as illiquid, the bank may
ewentually fail and the centl bank may not be epaid
in full. As long as the cenéil bank & not repaid in full,
the issuance of the base money toguide the irsuance
or loan will be inflationary The garernment can pevent
the ersuing inflation by undertaking offetting open-
market opeations, selling some of its holding of secu
rities for the domestic cuency If the securities sold ar
government debt, then the geernment must repay the
principal and inteest to the priate sector; it the secu
rities ae private securitiesthe government loses the
principal and inteest it would otherwse hae receied.
Either waythe goernment must raise curent or future
taxes or for given taxes lower its curent or future pub-
lic expenditue. Ultimately the tax pagrs or the bene
ficiaries fom future public pending povide the funds
for an unsuccessfulascue if inflation § to be awided
(see Buiter (2007) and Buiter (2008)).

If domestic bank hawe deposits and otherh®rt-term
liabilities denominated irforeign currencies a solution
may not be possible, ew if deposit irsurance or a loan
would be sufficient to aert a créis. If a government

wants to guaantee foeign-curency deposits or make a
foreign-curency loan, it mst possess or be able to
acquie the needed amount of faign curency If, say,
the United States wanted to prvide a foeign-curiency
loan to a US bank it could do tlsi by issuing home
money selling the home money for feign money and
then lending the foeign money to the bank.

The ability of a cental bank to povide forign cur
rency loars, howe\er, is limited by the foreign exchange
market's willingness to ehange foeign curency for
the cental bank's domestic cuency This willingnesss
finite: as the cental bank ssues mar base moneythe
value of a unit of base money in tersof foreign cur
rency declines and, although this an empirical matter
it appeas likely that at some pointsisuing further home
money lowes the \alue of the home money stock in
terms of foreign curency That E, there is a Laffer cure
in the foreign-curency \alue of seigniocage.
Unfortunately the size of the foeign-curency liabilities
of the Icelandic banking sectos isufficiently lage that
it is unlikely that the Icelandic gernment could po-
vide full foreign-curency deposit isutance or sufficient
foreign-curency liquidity to eplace maturing non-
deposit sort-term foreign curency liabilities to wad
off a liquidity crisis simply ly printing its own money

3 Can Iceland act as a lender of last
resort?

In this section we attempt to diw some conclsiors

about whether the geernment of Iceland has the nec
essiry esouces to act as a lender of lasesort in the

current crisi.

3.1 How much foreign currency does Iceland need?

We will ague later on in the section that Iceland would
not need to bail out the foeign subsidiaries of its
domestic bank Thus, in the ewent of a liquidity crsis
affecting all three lage private Icelandic bardk Iceland
might need as much faign curency as the equired
short-term foreign-curency needs of the pant banis
and any foeign branchesless the liquid assets of these
parent banks and any foeign banches Unfortunately
precse data a& not awilable to s, but we can make a
very iough estimate.

As seen in Figer 2, the diars of assets located in
Iceland ae 51 percent for Landbanki and 68 perent
for both Glitnir and Kaupthing. We assume that all of
the assets located abed ae subsidiaries and not
branches; to the extent that tlsi is not true (and it &
indeed not true) our estimate may be too loWe ato
assume that liability lsares ae the sme as assehares
The hames of total assets held in kronur@®25 pecent,
30 pecent and 13 petgent for Landbanki, Glitnir and
Kaupthing, egectiwely The $fares of total liabilities
held in kronur ae 19 pecent, 20 pecent and 9 pecent
for Landdanki, Glitnir and l&upthing, epectiwely.

We assume that all kréna assets and all krona liabili
ties ae held in Iceland. Ths) we estimate that fogign
currency assets in Iceland as a pentages of total
assets & 24 pecent, two pecent and 19 pecent for
Land$anki, Glitnir and lupthing, egectiely. We aso
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Fgure 5 Official foreign reserves of the Cental Bank as a pecent of GDP
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Note: The Norwegian data ekude inestments for the geernment pesion fund.
Sourceinternational Monetary Fund. Reserdata & from end June/early July and the GD® piojected GDP for 2008.

estimate that foeign curency liabilities in Iceland as a  equal to $2,567.56 million, or about 205 billion kronur

percentage of total liabilities a 30 pecent, 12 pecent Almost all of it (oser 96 pecent) B in foreign curency

and 23 pecent for Landbanki, Glitnir and Kupthing, reseres To get an idea of the size of these official for
repectively We assume that theséares ae corstant eign eseres we expessed them as @are of GDP and
acioss maturities compaed Iceland's position with that of the other

As an imperfect measarof the diffelence between Nomdic cental banlks and the centl banls of three
short-term liquidity needs and ailable liquid assets we other snall open economieds can be seen in Figel5,
use the diffeence between twort-term liabilities and with foreign assets equal to about 13 pemt of GDP
short-term assetsin particular we look at assets and  the Icelandic centl bank holds a elatively lage
liabilities with maturities up to thee montts and assets amount of foreign reseres for a country of its size. No

and liabilities with maturities up to a gar Using the Nomdic country's cenal bank holds mag, nor do the
percentage bares that we calculated in the pwiows cental banks of Awstralia or Canada. Only the ceatr
paragraph and data on assets and liabilities of diféeit bank of New Zealand , witheseres of just under 14
maturities found in the thee lage banls' 2008Q1 inter percent of GDRholds only sightly more.

im financial statementswe find that the diffeence In addition to its official reseres Iceland has ented
between hort-term liabilities and bort-term assets into bilateral curency swap aangements with Sweden,
denominated in foeign curency and located in Iceland Norway and Denmark on May 16, 2008. Eachaage
is 48,336 million kr or $6.0 billion if short-run is ment piovides access 500 million eag in exchange for
defined as thee montts and 534,056 million kror $6.7 krénur Thus, at an exhange ate of 124 kr/eur there
billion if short-run is defined as agar’ is access to about 186,000 million krénur worth of for

Unfortunately subtiacting assets of a particular eign curency Thus, the Cental Bank of Iceland has
maturity from liabilities of the ame maturity may yield already acquied access to a total of 39billion kr. or

an undeestimate of the net liquidity deficit. Landisnki $4.9 billion. Unfortunately our estimates in the mvi
publishes a table Bowing the cak flow payable ty its ous subsection suggest that thimight be less than half
group, classified ¥ remaining contactual maturities of what it needs

This yields a number thasiabout one and a half times ) -
as high as simply looking at assets and liabilities ctassi -3 Could Iceland acquie enough additional

fied by maturities If similar figures would esult for the resenes by issuing base mong?

two banks that do not publsh these numbeg then it As mentioned in the inwduction, a cental bank might
may be that the centil bank equires foeign reseres of attempt to raise foeign-curency ewenue ly engaging
$10 billion or about 800 million kr if the short run is in foreign exhange interention, selling the domestic
defined as a gar currency for foeign curency As we mentioned in the

previows subsection, Iceland has been guing this
strategy The amount of evenue that can beaised thg
way B not clear Howeer, to get a ballpark idea, we
corstruct a simple model in Appendix 1 and demon

3.2 Does Iceland hag adequate foeign exchange
reseres to act as a foeign currency lender of
last resort?

The gaernment of Iceland's fagign assets ar mainly strate that an upper bound on the amount that can be

the official foreign reseres of the Cenal Bank of raised & less than the alue of the curent domestic

Iceland. A typical censl bank's official foeign reseres money supply at the cuent exchange ate?

are mainly foeign exhange, typically acqued through Our calculatios, howewer, assume that the faign

foreign exhange interention, but they ato include

gold, SDRs and the country'ssere position in the 8 The upper bounds geneous in that we assume that the market

IME belie\e the inceases a one-off eent and does not daw any neg
The Cental Bank of Iceland has psued a po- ative conclisiors about the futue path of the Icelandic money

supply or the state of the Icelandic economyifin this action. In

gramme of EQUIar fOEIgn E)Cha_nge pu«:hases and on practice, a lage sale of domestic cuency ly the Icelandic centd
11 July 2008, Iceland held faign exhange eseres bank might case a change in sentiment that would significantly

reduce the amount of fagign curency that the Icelandic auther
7 See Glitnir (2008b), aupthing (2008) and Landsnki (2008). ities could mise.
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exchange markets functioning normally and does not
become illiquid. Unfortunatelythis is no longer the
case. The Ceral Bank of Iceland abandoned its
attempt to raise additional eseres ths way at the end
of March 2008 becase market conditios no longer
permitted it. (Financial StabilityMay 2008, p. 70)

3.4 Iceland muwst seek assstance from abroad

In addition to being ineffectie, any attempt ly Iceland
to assst its banls on its own may be counterpductive.
The eason for bailing out a bank, when one would not
bail out a manufacturing companyis the fear of con
tagion that could park bank rus on solent banls

As peviowdy mentioned, a run on a sobknt bank s
an unwsual eent. It requies something that coaki-
nates the belief of individual inestos. An example
the visible failue of similar bank. The typical depositor
may hae little idea about the balancehget of the bank
in which he holds s moneyA publicly obsered failuie
of a similar bank both in@ases each depositor's per
ception of the rikiness of h own bank and tefl the
depositor something about what other deposgowill
do. Thus, in addition to providing information, a run on
one bank can codalinate depositas at another bank on
a bank run outcome.

Other thing can coodinate depositas as well. One
that we previowdy mentioned $ the obviows fact that
Iceland has no fagign-curency lender of last @sort
although its bank hawe lage sort-term foreign-cur
rency liabilities This publicly obsemd fact both
increases individual assesrent of the rikiness associ
ated with his deposit and mvides information about
what other deposita will do, inceasing the likelihood
of a bank run. Another way to codimate depositcs —
or to alert hedge funds of potential gy — & for the
government to make a fintic attempt to secug foreign
exchange that $ both obserable and beliesd likely to
be ineffectie.

Iceland has limited faign exchange eseres and lim
ited mears to obtain moe through normal, unilateal
foreign exhange opeations. Curently, it has limited
access to other faign exhange esouces such as
swaps and @dit lines Its massig mematch between
the curency of the lender of lastasort and the foeign
currencies of opation of the banking sectors unique,
as far as we knowThe Cental Bank of Iceland cannot
act as an effectig lender of last esort for a domestic
banking sgtem whose lending, barwing and inest
ment activities a& mainly in foeign curencies and
whose balancerget & laigely forign-curency-denom
inated. The scenarigian invitation to a bank run or a
market strike. The gernment sould move to secue
foreign funding and, as soon as possible, an alterrativ
lender of last esort.

9 The Switzerland-domiciled part of the Sgibanking sstem (ths
excludes the foeign subsidiaries of Sa8 bank) deries an
unknown but pobably substantial part of itssvenues and pofits
from the ents Switzerland eates and apmpriates though its
bank seagcy lave and its esulting position as a tax han. We do
not recommend that Iceland actly pusue tax haen statis, both
for practical and for ethicaleasoms.

4. Obtaining e xternal funding

Only full participation in the Economic and Monetary
Union of the Eubpean Union povides a long-term
solution that will permit Iceland to maintain an Iceland-
domiciled banking sector of its cuent size elative to
the rest of the Icelandic economy This requies EU
membeghip. Ewen under the most favurable condi
tions EU membeship for Iceland, let alone full EMU
participation, § seeral yeas away The only immediate
solution s for the banls, directly or indiectly, through
the government, to gain access to feign exchange on
a sufficient scale. In tlsi section we make some sugges
tions about how thg can be done.

4.1 What the banks can do: wsing their subsidiaries
abroad

Foreign branches of Icelandic baskdo not hae access
to the discount window of the centrl bank in their host
country, nor ae they eligible parties in open market
opemtions by their host-country cental bank.
Subsidiarieshoweer, can hae both privilegesThis is
why we exluded them when we calculated the amount
of foreign exchange that the centll bank might need.
The thee Icelandic barkshould use the dscount win
dows accessible to their feign subsidiaries to the max
imum extent possible, ancheuld ako engage in collat
eralised open market émsactiors with their host coun
try central banks to the maximum amount possible.

A Kaupthing subsidiary in the UK, &apthing Singer
& Friedlander Limited (KSF¥, & participant in the Bank
of England's Reseev Scheme and in its Standing
Facilities This meais that KSF3 an eligible counterpar
ty in the Bank of England's open market ogions and
that it can boriow overnight, on demand agast appo-
priate collateal, at the standing lending facilitythe
Bank of England's dicount window at a penalty wer
Bank Rate of @0 bass points Kaupthing subsidiaries
are ako on the MFI (monetary financial stitutions) Ist
in Sweden, Finland and Lexboug. In the last two
countries they a subject to the Ewrsystem's minimum
reseres and ag, theefore, eligible counterparties at the
mauginal lending facility and for open market oper
tions.

A Landbanki subsidiarysi on the MFI Igt in the UK,
although it is not on the Bank of England'sdt of eli-
gible counterparties at its StandingaEilities or for its
open market opettions. A Landbanki subsidiarysi an
eligible counterparty at the Mainal Lending Bcility
and for open market opations with the Euosystem in
Luxemboug. A Glitnir subsidiarysian eligible counter
party for the Euosystem in Lwemboug. We hae not
been able to erify the eligibility for dscount window
access or the open-market opgion counterparty eligi
bility of Glitnir's Norwegian and US subsidiaries
Icelandic bank sould, whee possible, turn their eor
area and UK hanches into subsidiaries with access to
Eumsystem, egectiwely Bank of England, liquidity

Euo area and US subsidiaries of UK bartkae bor
rowed since last Augi from the ESCB and theciesl

10 Appendix 2 contais a Ist of subsidiaries of the tlee internation
ally actie private Icelandic bark
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Reserg Sygtem, epectiely, both through the dscount
window and though open market opeations. It is not
clear howe'er, that the ECB, the &d or the Bank of
England would be happto see Icelandic pant banls
borrow on a lage scale fom them, wing their euo
area, US or UK subsidiaries as intermediarieehicles
Becase of possible contagion effectghese centl
banks would not like to see the Icelandic part baniks
fail. But, it is possible that the geernments in the ewr
area, the United States and the United Kingdom would
beliewe that it is politically costly to bail out foeign
banks and that funding foeign paent banis through
subsidiariessi a violation of the pirit of the law.

4.2 Government borrowing from other central banks
and the market

Itis clear that the Cen&dl Bank of Iceland mst boriow
additional foreign exchange. The most atctive option
is pobably to attempt to estabth additional contin
gent foreign-curency cedit lines or arerdraft facilities
besides the ones that they haestabkhed with three
Nomdic cental banks. Swaps a a common aangement
among cental banks. In Dec 2007 the &d and the ECB
agreed to a $20 billion swap facility and thedd and
the SNB ageed to a $4 billion swap facility
Unfortunately Iceland $ at a dsadwantage for swaps
becawse few foeign centel banks would natually wish
to take a significant long position in the Icelandic
kréna. Howeer, the threat of the global contagion fal
out from an Icelandic bank faileris likely to be quite
persuasie and the ECB, the Bank of England and the
Fed may be willing counterparties

The garernment of Iceland could ab borow from
the marketslt no longer has a triple A edit rating, and
on 1 April 2008, Fitch Rating revised the Outlook for
the Republic of Iceland's long-term feign-curiency
and local-curency ssuer default atings to Negatie
from Stable. The long-term feign-curency and local-
currency ssuer default atings ae 'A+' and 'AA+
repectiely Iceland ado possesses somecehitent col
lateral, exen if using it might prove politically unpalat
able.

We beliee that neither the country'sacent lage cur
rent account deficitsnor its (mereported and oerstat-
ed) negatie net external ingstment position kould be
an obstacle to the Icelandic authorities bowing
abroad. The detadl of the agument ae in Appendix 4.
In a nutsell, the end of the aluminium inestment
boom will damatically lower the country's clically-
corrected curent account deficit. The aylical down
turn will further reduce the external deficit. The
marked-to-market net international irestment posi
tion of the country s much less negativthan the com
monly reported book or tstoric cost measierof the net
international inestment position (see &varsson
(2008)).

One option & for the gorernment to wse the assets of
the publicly owned Hosing Financing Fund as collat
eral for loars from the market, or indeed for loanfrom
other cental banks. The HFF hasoughly ISK 500 bl
lion of assets on its bodk or about $6.6 billion at cur
rent exchange ates Thee ae two problens with this.

First, these assets ermortgages or @sidential-mort
gage-backed securitiesaind the global popularity of
such assetssiat an all-time low Standad & Poor's on
April 17, 2008, lowezd the long-term foeign-curiency
rating on HFF alongside that of the Seerign, to 'A’
from 'A+', and its local cuency mtings to 'A+/A-1'
from 'AA-/A-1+'. HFF's Bort-term foreign curency at-
ing of 'A-1' was affirmed. These assetedAaa’-ated
by Moody's but were placed on a negatesOutlook on
5 March 2008. The second pblem & that the HFF
already being entited to lend the commeial banls up
to 30 billion krénur ($380 million) to allow them to
refinance mortgages

The assets of the prately owned (lp the social part
ners) persion funds of Iceland could ab be mobiked
by the gorernment to lower the financial gssues on
the country and the bank At the end of January 2008,
the assets of the pesion funds stood at ISK 1622 bil
lion, or appoximately $2.6 billion worth. Of that,
about ISK 442 billion wex foreign securities — about
$5.9 billion worth. The pesion funds could be encour
aged to wse their liquid foeign assetsor foreign
exchange obtained ¥ borrowing agairst their illiquid
foreign assetsto buy back some of their long-term
debt to the Icelandic bard write cedit default swap
(CDS) inurance for the bank or engage in aange of
other measuwes that either povide the bank with liquid
foreign assets or dcounge peculatie attacls agairst
them in the CDS, stock and bond market$ the banks
are indeed solent provided they can hold their assets to
maturity, and if the market 'strike's indeed mainly a
liquidity phenomenon, it ought to be possible to offer
terms to the persion funds that compesate them fully
for their increased & exposue et at the same time
help take the pessue off the banls. Newerthelessusing
persion funds to back bank that hae expanded as
aggessiely as the Icelandic baskmight be a political
hard sell.

From the pegpective of the international financial
community the most pomising form of collateal for
official borrowing from aboad & Iceland's natual
resouces Iceland § rich in hydro and geothermal ener
gy resouces that ae curently only exploited for
exports indiectly, by being embodied in the exports of
aluminium snelted and efined in Iceland. Befar too
long, howeer, there may be a power cable linking
Iceland to Scotland and possibly to other countries as
well. Ths valuable esouce could be ged today iy bor-
rowing agairst it. In particular exploation rights and
exploitatiors optiors could be auctioned off to fagign
enterprses Future foreign curency enggy revenues of
the Icelandic Teasury could be secusgd today with
bonds that will only start paying a coupon in the futar
when the exports and tas ae actually flowing. While
also possibly politically unappealing, terf billions of
dollars could be mobiied though this channel.

4.3 The International Monetary Fund

Iceland, with its stong fiscal position and sound eeo
nomic policiesis not the wsual candidate for IMF funds
Howeer, a look at the IMF's lending positionh®wn in
Table 1, belowsuggests that Iceland and the IMF may
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Table 1 IMF lending, 2008

$209.5 billion
$16.1 billion

Loanable funds
Loans outstanding

SourceilMF

be an exellent match: the IMF4 degeiate to lend to
worthy and cedit-worthy borowes.

Iceland curently has access to IMFesouces in the
IMF's Genaal Resowes Acount (GRA). The two IMF
facilities that would be axzilable to the Icelandic
authorities ae the Stand-By Aangements (SBA) and
the Supplemental Resenfacility (SRF). The SBA i
designed to help countries withhsrt-term balance of
payments difficultiesThe length of an SBAsitypically
one to two yeas and epayments normally expected in
two and a quarter to four gas. Thee ae suchages for
high access lak.

The SRF mvides sizable loanon a $ort-term bass
This facility was intoduced in 1997 after the csies in
emeging markets during the 1990€Emeging market
economies suffed massie capital outflovs after sud
den losses in market confidence and theilvgmments
required much lager loars than they had pevioudy
been able to get fom the IME The Fund expects SRF
loars to be epaid in a yar to a year and a half and they
carry a substantial suhage of three to five pecentage
points

The maximum amount that a country can bow
varies ands different for different types of loas. It typ-
ically depends on a country's IMF quota, but ineep
tional circumstances some lo@nmay egeed the gual
limits. Accesss typically limited to an annual amount
equal to the country's quota and a cumulaévamount
equal to thee times the country's quota. The IMF's
willingness to extend eoeptional loais depends on a
country's balance-of-payments needdéts ability to
repay its curent indebtedness to the Fund and itsairk
recod. Iceland's cuent IMF quota & about $193 mi
lion. Iceland alkeady has access to $25 million of ghit
is part of Iceland's official @sere assets; none of the
rest has been @wn on.

Unfortunately the most obvios IMF loan facility for
Iceland, the Contingent @dit Line (CCL) no longer
exists The CCL was intduced in 1999 as part of the
IMF's egonse to the Asian csis of 1997-8. It was
intended to povide a pecautionary line of defence for
countries with sound policies that weat risk of a cap
ital account créis becage of contagion effects &ém
other countries A country had to meet four criteria to
access th facility First, it must not otherwse hae
needed IMF lending; second, its policies shhawe been
progressing towats internationally accepted standis;
third, it must hawe had costructive relatiors with its
private ceditors and been making pgress towad lim-
iting its external vulneability; fourth, it must hawe had
a s;tisfactory maaveconomic and financial pgramme
and a commitment to adjstment. Funds wer awailable
for up to a year on a standp bass. Thee was no for
mal limit on the amount awilable, but it was geneily
expected that commitments would be about & to

five times a country's quota. Repayment was expected

in a year to eighteen montk and thee was a swhage
of 1.5 to 3.5 pecentage points

The CCL was nev used and it was allowed to exgir
in 2003. Howeer, the Diectors of the IMF emphasid
during the debate on the CCL's exgiion in 2003, that
the IMF standseady to egond quickly and flexibly to
appiove the wse of Fund esouces It seens reasonable
to beliewe that Iceland would haer been allowed to ber
row five times its quota under tlsi facility — almost one
billion dollars — and that it might still be able to aenge
similar IMF financing. One billion dollar may not seem
like a lot, but een befoe the curent systemic créis
started in Augst 2007, thee was at least one occasion
in 2006 whee one of the Icelandic bartkfound itself in
corsidenble difficulty having to come up with jst over
600 million dollas at $ort notice, when faced with a
short-lived market liquidity Bortage. A billion dolles
of additional liquidity would come in handy when total
foreign exchange eseres ae aound 2.8 billion dollas.

Borowing from the IMF or esurecting its contingent
credit facility may be hat to swallow for a country that
is not an emeging market or a degloping country It is
also possible that theris so much 'stigma' attached to
a country equesting egn a contingent cedit line with
the Fund, that it could end up harming the country's
access to funding tm the markets The ating agen
cies for instance, may take an (urgtified) dim view of
a country seeking &n contingent asstance fom the
IMF, and the markets mightaact negatiely. But if, as
we beliee, at least $1bn could be made alable
through this channel, and quite possibly a lot negrit
is a line of defence that ought to be gén seriog con
sideation.

5. Can Iceland raise what it needs in the
short run?

We hae agued that a ballpark figug of what Iceland
might need in the Bort run is $10 billion of foreign
currency It already has almost $5 billion. Itheuld be
possible for the Icelandic authorities taise, at &iort
notice, |y, $1 billion from the IMF and perhaps $2.5
billion from other cental banks The priate banls
might be able to aise the emaining $1.5 billion
through their forign subsidiariesAny $ortcoming
could be made up ¥ the cental bank borowing from
the markets ging the assets of thedPsion Fundsthe
assets of the HEor clains agairst its natual resouces
as collateal. With a bit of luck, the bank and the est
of the financial sgtem ought to be able to survivthe
current crisis

Howeer, in the longer run, if Icelandic barkwee to
be taxed for the costs of the fagign exchange liquidity
insurance mechasims that reduce the likelihood of a
future liquidity crunch to an acceptable lel this
would put Icelandic bank at a competitie disadvan-
tage elative to bank domiciled in jussdictiors whose
currency & a serios global esere curency

The concera we expess about the competitaness
and een the viability of an internationally actesbank
ing sector domiciled in Iceland with the Icelandic kréna
continuing as the country's cuency therefore apply
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not only to Iceland but, albeit to a lesser dexg, to
other countries with internationally acttvbanking sec
tors that ae lage rlative to the rest of the economy
but without a domestic cuency that § ako a serios
global esere curency

Thee ae now only two serios global esere curen
cies the US dollar and the eor The Ist of countries
with internationally actie banking secta that ae
potentially vulneable to funding- or market-liquidity
crises due to the absence of a &gn curency lender of
last resort and market maker of lasesort includes
Switzerland and the UK, but not Lexnboug, which &
part of the eup area.

The Switzerland-domiciled part of the Ssibanking
system owes its continued pfitability to a significant
extent to its banking se@cy and its associated staas

a tax haen. Those subsidiaries of the internationally

actie Swss bank that ae located in the Ew area or
in the US ae eligible for liquidity support fom the
Eumlsystem and the Ed, egectiwely As we noted, the
subsidiaries of the Icelandic basidomiciled in the ewr
area (mainly Lugmboug at the moment) ag eligible
for access to the Eosystem's maginal lending facility
and ae eligible counterparties in Eosystem epos
The UK hasin sterling, a second-class globasere
currency (see Appendix 3). Whileshepresents a com
petitive disadvantage compad to Eupzone and US-
domiciled bank, it is better than nothing, whichs the

condition Iceland finds itself in.
6. Should Iceland join the eur o area?

As we hag agued, if Iceland wdhes to maintain an
internationally actie banking sector domiciled in
Iceland that § as lage as the cuent one, elatiwe to the
Icelandic econompit is only sesible for it to join the
eul area. Ths is the only way to guaantee a perma
nent foreign-curency lender of lastasort. In ths see
tion we ague that joining the euo area would ao
result in a moe sersible monetaryegime — a pecondi
tion for macioeconomic stability

6.1 Making monetary policy in Iceland is too
difficult

One eason for Iceland to contemplate abandoning its
national curency s the difficulty it has had in making
monetary policyTo illustrate the poblens, we corsid

er Iceland'se&cent aluminium inestment boom.

In 2004 and 2005 Iceland had an externally financed
investment boom in aluminium mjects; ths is seen in
the ike in ral goss fixed investment in Figue 6. In
2004 gross fixed investment inceased B 28 pecent; it
rose ly nearly 35 perent in 2005. The pgect of
favourable future growth, coupled with lower income
taxes led to a sizeable, if less impssie, gowth in
domestic cosumption: almost sean pecent in 2004

Fgure 6 Icelandic national accounts at constant prices (parentage dange)
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FHgure 8 Measures of capacity utilisation
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and nearly thee pecent in 2005.

An obviots lesson fom the boom § that a $iock
affecting a single indstry can hae a lage effect on an
economy as tiny as Iceland'As seen in Figer 7, alu
minium aleady makes up about a quarter of Icelandic
exports a number expected to gw much lager in
yeas to come, as additional capacity comes oresim.
Thee ae only two other export indstries of significant
size: marine prducts and services each accounting for
about a thid of Iceland's exportsGiwen Iceland's size,
we conjectue that three lage export indstries § a sen
sible amount of economic oeal diversification. But, on
its own it is not enough to adequately Bure Iceland
agairst sector-pecific $iocks having a substantial
impact on the economy as a whole.

The aluminium boom was associated with dar

swings in domestic inestment demand and domestic
corsumption demand and, as asult, thee wee sig
nificant changes in capacity utiation. Two measues
of this ae unemplgment (an inerse measw@) and the
output gap, defined as the diffemce between actual
output and estimated potential output as a pegntage
of estimated potential output. These meassr ae
shown in Figue 8. The output gap swung ém -2.6
percent in 2003 to 5.2 pecent in 2005 and then fell to
1.3 pecent in 2007. Unemplpment fell fom 3.4 per
centin 2003 to 1.3 pecent in 2006, befoe rising to 2.0
percent in 2007.

The boom was 8b associated with ex@me swing in
investor sentiment, ash®wn in Figue 9. Residential
housing priceswhich had inceased at an arage ate
of about six and a half perent per yar in 20@, 2002

Fgure 10 Indexed loans of DMB to residents , %of total loans to residents
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Fgure 11 The CPland the nominal effective exchange rate
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and 2003, pse ly over 23 pecent in 2004 and ly 31
percent in 2005. Shar pricesfell by nearly 20 perent
in 2000 and pse an aerage of 60 pecent per war in
2003, 2004 and 2005. Clearlthese swing in capacity
utilisation and mood esulted in nominal and eal
volatility and made monetary policy challenging.

Further poblens for monetary policy hav resulted
from another startling featwe of the Icelandic econo
my: roughly three quartes of the total domestic-cur
rency lending of the axdit system & index-linked to the
CPI. About a quarter of the domestic cancy loars of
the Icelandic depositary monetary banlkae index-
linked, as bown in Figue 10. Roughly 50 perent of
non-exchange-ate linked loas ae indexed to the CPI.
Mortgages fom the State Hosing Financing Fund a&r
all indexed as $ most Rnsion Fund lending to est
dents This mears that the orerwhelming majority of
bank lending $ either foeign-curency denominated or
index-linked to the domestic CPI. Thedore, the inter
est mte channel for monetary policywhich worls
through changes intsort-term domestic nhominal inter
est @ates is effectiely emasculated. Monetary policy
therefore worls almost eglusiwely through the
exchange ate. The exteme swing in the nominal and
real exhange ate of the Icelandic krona arcorsistent
with this

The CPI and nominal ehange ate ae seen in Fige
11. The orer-riding goal of the Icelandic cerdi bank &
to keep the ate of inflation on awerage as close to its
target of two and a half pecent as possible. Howery
inflation was wlatile and well abge target during the
period 2000 — 2007. The cerdl bank last attained a
year-over-year pecentage change in inflation below
target in 1998 when inflation was 1.7 peent™ In
March 2008, inflation has edged towdmine pecent -

11 Thee ae some obvios things that Iceland could do to make
monetary policy easierThe first is for the gorernment to change
the way it subsidies hoging and to exit the home lending mar
ket. Curently, the HHF competes with pite banls in the mort
gage market. It funds its lendingybissuing geernment-guaan-
teed long-term index bondsmaking its costs igersitive to mon
etary policy Firnms in the oligopolstic private banking sector hav
an incentie to squeeze their pfit margins, rather than aise their
rates when the policyate inceasesAnother thing that Iceland
could do & to rethink the way that hose prices & included in the
price index, so thatd what 58 measuwed s the wser cost of hoge
prices and so that the price index hot distorted ky house price
volatility.

- degite a policy ate of 15.5 pecent!

Figure 12 $ows the behaviour of Isort-term domes
tic nominal inteest iates up to the end of 2007. It does
not include the most ecent mate inceases which
brought the official policy ate to 15.5 pecent. These
extremely high ates (motiated during the past gar
also by the need to defend the cuency and the est of
the financial sgtem agaist eculatie attacls, wele
not enough to stop inflation rsing steadily reaching
8.7 pecent year-on-year in Mach 2008.

The \latility of the nominal exhange ate and, as
shown in Figue 13, of the eal exhange ate, and the
persistent failure of the cental bank to come close to
meeting its inflation taget suggest that Iceland may be
just too gmall and too internationally exposed to gain
from having its own cuency

The fact, noted earlierthat most of the lending of
Icelandic financial istitutions to the domestic economy
and most borowing by the Icelandic non-financial pri
vate sector fom any souce & either denominated in
foreign curency or index-linked (an extme \ersion of
‘original sin'), mean that the Cental Bank of Iceland's
interest mte 'hammer' has but a tiny anvil to hit.

Degite its pride in having a national cuency that
goes back wer two hunded yeas, it is probably time
for Iceland to comider the costs and benefits of alter
native arangements These costs and benefitseathe
subject of the next subsection of thireport.

6.2 New optimal currency ara criteria

The study of the costs and benefits of common-cemr

cy aeas goes back to the seminal work of Mundell
(196L). Conentionally the major cost of a joining a
common curency aea b the loss of one's own mone
tary policy — the ability to set thelsort, risk-free nom
inal interest mate or the nominal pot exchange ate.
This loss $ harmful for two easoms. First, if there ae
asymmetric Boclks in different member countries of a
common curency aea, then the common cerdt bank
cannot snooth output and emplgment in individual
countries ewen if there ae pesistent nominal price
and/or cost rigiditiesSecond, if countries haudifferent
corsumption bakets and if elative prices a& changing,
then ewen with a single monetary policy therwill be
different inflation rates in diffeent countries If, say,
two and a half pecent inflation per yar & optimal then

a cental bank may be able to attain something close to
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Hgure 12 Short-term interest ates, dnuary 1007 - February 2008(at end of month)

SourceCental Bank of Iceland

FHgure 12 Real effective exchange rate of the Icelandic krona, 1960-2007

Note: 1 Prliminary 2007.
SourceCental Bank of Iceland

this for the curency aea as a whole, but not for indi
vidual countries

The old liteature on optimal curency aeas looked at
how various attributes of a country affected these costs
For example, if countries hayflexible labour markets or
there is labour mobility aarss countriesthen this tends
to offset not having a country4secific monetary policy
to counteiact the effect of idiosynatic shocks affect
ing labour demand. If ther ae no material nominal
wage or price rigiditiegzhen monetary policys ineffee
tive in offsetting asymmetricheclks If countries con
sumed similar cosumption bakets then ewen a one-
size-fits-all monetary policy would pduce similarates
of inflation across countries

We ague, howeer, that these old optimal cuency
area criteria a& not particularly ele\ant to the case of
Iceland. It & true that cultual differences language
barries and geogaphy ersure that labour & unlikely to
be epecially mobile between Iceland and continental
Euope. Although thee hawe in recent yas been quite
sizeable labour flow between Iceland and both the
Nordic countries and the Balticeind although Iceland's
internal labour markets flexible compa¥d with much
of continental Euope, it is not as flexible as those in

the United States and New Zealand. The Icelandic con
sumption baket is unlikely to be similar to the Italian
one. Howeer, Icelandic monetary policyicertainly not
delivering optimal inflation for Iceland and en if the
cental bank had a policy of offetting $1ocks to the real
economy in their own right (thatg as dstinct from
what shocks to the eal economy imply for inflation), it
clearly has not been effecivand it is had to beliewe
that it would be effectie in the future.

For these easors, Buiter (2000) concluded that ewn
on the conentional macoeconomic stabitation crite
ria for an OCA, it made see for Iceland to adopt the
eun. With the pontaneows eupisation of much of the
economy that has taken place since then, the ability to
conduct an independent monetary policy —esv the
best-pactice form of inflation tageting with a flexible
exchange ate — has been further impad. National
monetary independence today makes no seenfor
Iceland today even apart fom the financial stability
corsidentions we hae emphasized in tkipaper

A conwentional benefit of a common cuency aea s
the reduction in transactiors costs While tansactions
costs in the financial wholede markets a miniscule
per transaction, wlume B high. The Euwpean
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Figure 14 Currency composition of household foreign curreng/ borrowing from banks
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Commssion (1990) estimated that these costs avetb
— 0.40 pecent of the total Euppean Community GDP

The kréna, as measenl by variatiors in the nominal
and real effectie exhange ates is wlatile relative to
that of other adwanced economi€d Moreover, the
openness and rsall size of the Icelandic economy
makes it inhabitants particularly vulredsle to forign
exchange wlatility. Every business and hogehold in
Iceland § in the position of having to be a faign
exchange peculator

Thee is evidence to support the view that not all
households ha& been wse peculatos. Around 80 per
cent of the forign curency loas to households for
instance, wex denominated in the two cuencies with
the lowest inteest mtes; the Japanesesy and the Svds
franc (see Figer 14). Iceland's haaeholds hae thee-
fore been enthgiastic poponents of the 'carry tde’,
borrowing whee the inteest ates ae lowest, and for
getting about curency rek.

The eal esouce cost of ths must be substantial and
it leads to edstributions of income and wealth that ar
typically egaded as unfair: the wealthy and the edu
cated gain at the expese of the poor and the usophs-
ticated.

6.3 Is there a third way? Temporary suspensions of
capital account conertibility or a Sovereign
Wealth Fund for Iceland.

6.3.1 Temporary suspensions of capital account-con
vertibility

Other snall countries with supposedly open capital
accounts including Latvia, ha® discounged pecula
tion agairst their curencies § not authorsing lage
transactions inwlving domestic cuency borowing, if
these lage amounts weg not justified, in the opinion
of the private banls and the Bank of Latvia (the ceratr
bank), ly the needs of tade and normal financial &ns-
actions, but wete instead part of an attempt tolsort the
lats and cage the curency peg with the ew to col-
lapse. Effectigly, therefore, the Latvian commeral
banks and the Bank of Latviaestricted the capital
account conertibility of the lats This clearly s agairst
the letter of the Aquis Communauta@, but appeas
newertheless to hay been common parctice during
recent peculatie attacls on the lats We hae off-the-
recod confirmation of this from souces in the Bank of
Latvia, priate Latvian bang and would-be lats boow-

12 See Kllestrup (2008) for agcent study

ers who wee sent away empty-handed.

This couse of action — the de-facto tempary and
selectie sugpersion of capital account corertibility —
is not open to Iceland, if it wéhes to etain its interna
tional banking bisiness In Latvia, about 80 perent of
the banking sgtem & foreign-owned, mainly though
subsidiaries of Swedi and other Nodic banls. These
subsidiaries don't theselhes engage in significant fer
eign banking bsiness other than funding thensehes
through the paents

6.3.2 A Sovereign Wealth Fund for Iceland?
Recently thex hawe been poposls that Iceland bould
establgh a soereign wealth fund to boster its wlatile
economy's defences againoutside theats An exam
ple is the poposl reported in the Financial Times of
Thursday April 24 2008, ly Bjorgolfur Gudmundsson,
owner and chairman of Lanbanki. These mposls
are quite dstinct from our recommendation that the
Icelandic authorities (and baskacquie as many liquid
foreign curency esouces and estatdh as many for
eign curency cedit lines as possible. We viewglas a
short-term, emegency measw. When oder is
restoed, the country will, in our viewhaw to choose
between an internationally ac&vbanking sector and its
national curency The 'Seerign Wealth Fund mppos
als' ale presented as a way for Iceland tetain both its
internationally actie banking pesence and its national
currency It is meant to be a long-term solution.

We beliee that the Seereign Wealth Fund terminel
ogy and the efeences to Norway's oil fund arrather
mideading. We can dtinguish three kinds of funds:
sovereign wealth funds stabilsation funds and esere
funds coregonding to investments made gpectiwely,
for the long run, the medium run and theh®rt run.

Sorereign Wealth Fundsase, invest and déburse to
smooth income and cosumption acoss geneations.
Since they ingst for the agesthey often inwest in illig-
uid assets with long maturitiesThey ae releant epe-
cially for countries with exhastible esouces such as
oil and natual gas Norway § a country with lage
non-renewable esouces Intergeneational equity
requires a sgereign wealth fund or some other public
sector irstitutions for transferring esouces among
geneations if private integeneational concers ae not
sufficiently stong.

Iceland does not ha non-renewable @ésouces that
requir a saereign wealth fund to manage intgener
ational equity Its hydroelectric and geothermal ergyr
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resouces ae, for all pactical purposesenewable.

Stabilgation funds aim to snooth cyclical fluctua
tions in real income and cosumption, due to changes
in the external terms of trade. They tend to be sed ly
produces of renewable commodities for which thel
ative price in terns of the domestic cosumption bas
ket can swing wildly for easomls beynd the contol of
the country Agricultuial commodity poduces ae an
example. Stabifation funds tend to be inested in
rather liquid assetsas the timing of commodity price
cycles § unpedictable. Iceland fits tlsi category quite
well, and will do so een moe in the future when it may
engage in diect exports of power via a cable to
Scotland.

Reserg funds aim to povide liquidity for eeryday
transactiors needs in the markets for internationally
traded goods and services and for financiatiuments
They ato povide emegency liquidity to defend the
currency the stock market or the barskagairst ecu
lative attacls or agairst the corsequences of liquidity
crises that a@ not due to easonable concesrabout the
long-term solency of the bank or other irstitutions of
the country Resere funds hae to invest in highly lig
uid foreign assetsas a créis may strike at any time, and
the awilability of liquidity exactly when it 8 neededd
key

Given enough time, Iceland could build up a stock of
liquid foreign exhange eseres lage enough to com
persate for any conceiable interruption in the supply
of external cedit to its banks and for any illiquidity in
the markets for the bar& foreign curency assets
Building up a stock of eseres lage enough to dscour
age peculatie attacls on its stock market or on its cur
rency would be ma difficult, if the authorities main
tain a truly open set of international financial markets
As long as it $ possible for a would-bepgculator to
borrow from the Icelandic barkany amount of kr?nur
and to invest these krénur in faign curenciesit is not
possible to build up a stock ofeseres so lage it can
not be exhasted in a peculatie attack. Of cowse,
domestic inteest lates can be aised to make ttg
expersive, but een a snall depeciation of the
exchange ate over a $ort time intenal swamps the
cost of high inteest iates wer that time intenal.

So building up a stock of liquid fagign assets lge
enough to pewent lage swing in exchange ates and
in the stock market drien by geculatie attacls is not
a realitic possibility It is, howeer, possible to build up
a stock of liquid foeign assets |lgie enough to esure
the survial of the banking sgtem when ths is faced
with a liquidity crunch that pewents it from boriowing
abwoad and fom selling its foeign curency assets at
acceptable prices Thee ae two problens with this
"third way", howeer.

First, it would take time to build up a sufficient stock
of liquid official foreign assets Iceland may not hae
enough time to get to the point that it can self-igure
agairst interruptiors of international funding liquidity
and of international market liquidity Second, esn if
there wee to be, following the curent crisis, a period of
tranquillity long enough to permit the neceas/ stock
of foreign assets to be accumulated, s likely that the

venture would be unpofitable. The fund would be
quite unlike a seereign wealth fund. It would hag to
be held in the most liquid possible form, to sue its
immediate asilability in case of a csis. By effectiely
undoing the maturity- and liquidity tansformation of
the banking sectqrthis lage innestment in liquid assets
could destoy the social pofitability of Iceland's inter
national banking activities It is questionable whether
these international banking activities would be fafe
ly profitable, if the authorities wez to chage the bank
the full opportunity cost of the liquidity irsuance serv
ices povided ly the authorities though their liquid for
eign asset holding

7 Conclusion

Iceland's economysi highly vulneable to financial
shoclks. Iceland's bang hae recently been exposed
both to interruptions of funding liquidity and to inter
ruptions of market liquidity in key markets for their
assets As egads $ocks to funding liquidity, although
Iceland's ban& hae not experienced classical bank sun
(a sudden withdewal of deposits), they haween sub
ject to its credit market counterpart — theefusal by the
bank's ceditors to roll over maturing cedit, secued or
unsecued. As egads $ocks to market liquidity there
hawe been wholeale financial market 'strikes' — liquidi
ty shortages in the wholede financial markets in which
banks and other highly lesraged financial istitutions
fund themsehes to a gowing extent. Exhange ate
volatility and instability the huge greads in the
Icelandic bang' CDS markets and the de-factoch
sion of these bank from the international wholese
financial marketsare but the most vible manifesta
tions of the financial difficulty Iceland finds itself in.

In the yeas leading up to the cHis, there wee indeed
geculatie inflows of capital, followed lp sudden eer-
sals and these hae been associated with lge swing
in the nominal and eal exhange ates Thee is ako a
quite familiar story of structuwal reform and financial
liberlisation leading to a massé investment boom
(first in aluminium $nelting and then in esidential and
commecial corstruction) which esulted in an eer-
heating economya \ery lage curent account deficit
and a gowing negatie net international inestment
position.

But these fundamental dtortions ae not capable of
explaining the magnitude of the financial surbances
that hawe been part of Iceland's economic landscape for
the past few gas. The massi financial ddocation
can only be explainedybcorsidering Iceland'spectae
ular gowth as a financial intermediaryvith gross for
eign assets and liabilitiessing eight and nine-fold as a
share of GDP in less than a decade. Iceland has indeed
become a highly lexaged financial istitution with
massie asset-liability namatch — a 'hedge fund' in
tabloid language. The North Atlantic financial g8 hit
the country not becawse its inestments had been of
poor quality — its subprime exposaiis quite limited —
but becawse the liquidity crunch and doderly financial
markets in North America and Eape ae making it dif
ficult if not impossible for the internationally actes
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Icelandic ban& to refinance their maturing obligation

While thee has not been a deposit run on any of the
Icelandic bang the seizing up of the interbank mar
kets the ABS markefsABCP markets and other sces
of wholesle funding hae ceated a c8s The
Icelandic ban& need a foeign-curency lender of last
resort. Unfortunatelythe Cental Bank of Iceland can
not print foreign curency so its undoubted compe
tence and good intentioa ae not enough to cope with
the crsis. The $ort-term solution 5 to seek funding
abmoad: from other cental banlks, the market and the
IME The best medium-term solutiorsifor Iceland to
join the EU and to adopt the euras soon as possible.
The only alternatig is to move its foreign-curency
banking activities to the ewr ara.

The eason Icelandsino longer a viable cuency aea
has nothing to do with the familiar #de and normal
capital flons-based OCA guments — although these
arguments ado suggest that Iceland would be better off
in the euo area. Unilateal euoisation would delier
macoeconomic stability benefitsbut would not pro-
vide Iceland with a lender of lastesort and market
maker of last esort capable of eating euos at will. It
would theefore do nothing to enhance Iceland's finan
cial stability Iceland's bginess model, opating inter-
nationally in the financial markets with high lewge, &
not compatible with its curency egime.

A convincing case for Iceland becoming a full mem

ber of the eup area as soon as possible can be based

solely on financial stability guments: only the ECB
and the Euosystem can act as a viable lender of last
resort and market maker of lasesort for Iceland.
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Appendix 1
The upper bound on f oreign-cur rency
revenue from mone y expansion

In this Appendix, we se a simple open-economyer
sion of the Cagan model to demstrate that thee is
only a finite amount of foreign-curency ewenue that a
country can aise flom printing base moneyeven when
the foreign exhange markets liquid, and that ths
amount & less than the fagign-curency \alue of the
existing money stock.

We assume that theris a snall open economy with a
single tadable good. Bysmallwe mean that the for
eign-curency price of the good and the feign nomi
nal interest iate ae taken as gien. It is assumed that
purchasing power parity hold§hee ae three financial
assets: home moneftiome bonds and faign bonds It
is assumed that home money held only ly home es
idents and that home and faign bonds ae perfect
substitutes that is uncovered inteest parity holds
Output is assumed to be an egenots and costant.

We assume that that the supply oéal balancessi
equal to the demand foregal balances and the demand
for real balancessiinceasing in income and deeasing
in the nominal inteest mate:

M, /P _|((|‘),\+()1) (1)

whee M; is the time+ money supplyF is the time-
t price of the good in terrs of home curency Yis a
multiple of output and/; is one pls the nominal inter
est ;ate between period and periodt + 1. We assume
a particular functional form for theL function so that
equation (1) can beawritten as

M, /R =Y;", a>0 @

Let snall lettes denote the logarithrs of capital lettes,
so that, for example m; = InM;. Using this notation,
equation (2) becomes
m-p=y- ait' (3)
It is assumed that pwghasing power parity holds
Thus,

R=EF, 4

whee E; |s the home-curency price of foeign cur
rency andPt is the forign-curency price of the good.
We assume that the feign-curency prices exogenots
and corstant. Then ly picking the units in which the
good s measwrd we can normadie the foeign-curen
cy price to one. Then, equation (4) becomégs = E;.
Taking logarithns yields

p=g )]

With perfect foesight,
implies

unceered inteest parity

|t = lt*EHl/E['
In logarithm form ths is

it =it*+Q+l_ &- (6)

Assuming that the fazign nominal inteest iate s a
corstant a and substituting equatios (5) and (6) into
equation (3) yields

m-g=y-a(g,-§) (1
whee Y* = Y— ai;. Solving the fist-order linear dif
ference equation and ignoring outcomes with bubbles
yields

1 $xa 0 _ 8)

&= 1+a§81+a Mo -

Suppose that the money supply corstant and that
the government plais to increase the money supply at
some point to genate foreign-exchange evenue. We
assume that the geernment's plang initially secet, but
that at some point - perhaps minutes or habefoe it
entes the market, market participants learn that the
increase will occur at timer. Algebaically we canep-
resent the path of the money supplyb

1 mift<T
Tim+Dift3 T
Substituting ths into equation (8) yields that between
the time that market participants learn about the cen
tral bank's plas and the irstant that the jump occus,

-t
®ea O ,
-y.

e =m+ D81+a 5

At t = T, all of the adjistment has taken place and
€ = m+ D - y*. Thus, the (logarithm of the) foeign-
curency ewenue that the centl bank can aise b
D-g=y*-m

Befoe the market participants learned about the
future jump in the money supply they belied that the
money supply wouldemain comstant at m. Thus, equa
tion (8) implies that the eghange ate was gien by
€ = m— y* and the foeign curency \alue of the (log
arithm of the) money stock wag1 — g = y* > y* —m.
Thus, the cental bank cannot genete an amount of
revenue that exeeds the &lue of the foeign curency
value of the exéting money stock.

Appendix 2
Subsidiaries of the thr ee internationall y
active Icelandic banks

Glitnir

Finland - Subsidiary
Luxemboug - Subsidiary
Norway - Subsidiary
Ruwssia - Subsidiary (CJSC Glitnir Securities; LLC Glitnir
Asset Management)

Sweden - Subsidiary

USA - Subsidiary (Glitnir Capital Coration)

Kaupthing

Belgium - Subsidiary of &pthing Luxemboug
Denmark - Subsidiary
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Appendix 3
Global cur rency reserves

Currency composition of official for eign exchange resewves

'95 '96 '97 '98 '99 '00 '01 '02 '03 '04 '05 '06 '07

US dollar 59.00% 62.10% 65.20% 69.30% 70.90% 70.50% 70.70% 66.50% 65.80% 65.90% 66.40% 65.70% 63.30%
Euro 17.90% 18.80% 19.80% 24.20% 25.30% 24.90% 24.30% 25.20% 26.50%
German mark 15.80% 14.70% 14.50% 13.80%

Pound sterling 2.10% 2.70% 2.60% 2.70% 2.90% 2.80% 2.70% 2.90% 2.60% 3.30% 3.60% 4.20% 4.70%
JBpanese gn  6.80% 6.70% 5.80% 6.20% 6.40% 6.30% 5.20% 4.50% 4.10% 3.90% 3.70% 3.20% 2.90%
French franc 2.40% 1.80% 1.40% 1.60%

Swiss fanc 0.30% 0.20% 0.40% 0.30% 0.20% 0.30% 0.30% 0.40% 0.20% 0.20% 0.10% 0.20% 0.20%
Other 13.60% 11.70% 10.20% 6.10% 1.60% 1.40% 1.20% 1.40% 1.90% 1.80% 1.90% 1.50% 1.80%

Sources1995-1999, 2006-2007 IMF: Cuency Composition of Officialdfeign Exhange Reseeg; 1999-2005, ECB: Thecéumulation of lreign Resers (Wikipedia)
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Appendix 2 (contd.)

Finland - Subsidiary & Binch

Ide of Man - Subsidiary (Singer & Friedlander)
Luxemboug - Subsidiary

Norway - Subsidiary & Binch

Sweden - Subsidiary & Bnch

UK - Subsidiary (Singer & Friedlander)

US - Subsidiary

Landsanki

Land®anki Kepler (Continental Eape)
Land$anki Securities (UK)

Merrion Landbanki (leland)
Land®anki Heritable Bank (UK)
Land$anki Luxemboug

Land$anki Guersey

Appendix 4
The cur rent account and net f oreign
investment position of Iceland

In this Appendix we casider two featues of
the Icelandic economy that havbeen agued to lie at
the root of the curient crisis but which we belies not
to hawe been a major factor They ae the lecent lage
current account deficits and Iceland's supposedgkar
negative net international inestment position.

The Icelandic economy's external accousit
Iceland § a wealthy but mirgcule country with just

over 300,000 inhabitants and a GDP (at market

exchange ates) of about $17 billion in 2007, or aund
$56,000 per capita. As we gue in Section Vits amall
size meas that external and domestihscks can case
large swing in its national and balance of payments
accounts

For many as, Iceland has run an external cemt
account deficit. During the ecent comstruction boom
associated with the aluminium pjects and the esiden
tial housing boom that followed, the cuent account
deficit peaked at wer 25 pecent of GDP in 2006, as
shown in Figue Al. Thé has esulted in Iceland,
accoding to the most commonly sed stat$tical meas
ure, being a lage net external debtemwith a net foreign
investment position of ming 125 pecent of annual
GDP at the end of 2006, ab s1own in Figue Al.

We #$all ague below that this measur, which
recods foreign direct investment (FDI) at bookalue,
represents a significant werstatement of the true net

external liabilities of Iceland. Howey our agument
that Iceland's financial bsiness modelsi not viable
does not depend to any significant dezgg on the net
external inestment position of the countryor of its
banks. It depends istead on the pesence of a laye
stock of goss external assets denominated indign
currency part of which s illiquid, and a lage stock of
short-maturity foreign-curency-denominated gross
external liabilities

As the International Monetary Fund's 2007 Article IV
Corsultation staff eport (IMF (2007)) emphass
Iceland's international inestment position data mst
be treated with caution. Iceland's outwdrmeasued
direct investment (the puwhase of eer ten pecent of
the stock of a foeign entity) 5 unuwsually lage: about
90 pecent of GDP and about 20 peent of Icelandic
gross foeign assetslt exceeds inwat measued diect
investment ty an amount that § over 30 pecent of
Icelandic GDPThis is important becagse in computing
the net international inestment position, dict invest
ment is measuwrd at book \alue while portfolio inest
ment is measwrd at market ®lue. As book &lue b typ-
ically (but not alwag) less than marketaue, the act of
direct outwad investment sually lowes, at the instant
it takes place, themeasuredhet international inest
ment position, een though the actual ingstment posi
tion has not changed. Ma&over, over time, if equity
prices rse, then the alue of portfolio investment that
in the form of equity rses while dilect investment does
not. A caeful study by Swavarsson (2008) estimates that
Iceland's end-of-thid quarter 2007 international
investment position at marketalue might hae been
only -27 pecent of GDP - about 00 pecent of GDP
larger than the -125 perent of GDP estimate commen
ly reported.

Two remarls ae in oder. First, given the size of net
outwad Icelandic diect investment, the marked-to-
market international ingstment positions highly sen
sitive to swings in the exhange ate or global equity
prices A gnall fall in the kréna would lead to a signif
icant impovement; a snall decline in global equity
prices to a significant waening. No doubt the cuent
marked-to-market net foeign investment position of
Iceland would Bow a lager negatie position than -
27% of GDP Second, while Iceland's external position
is undoubtedly far better than the numbgrsuggest, it
has little implication for the cument financial crsis. Our
view of the Icelandic financial @5 is that it represents
a liquidity crsis, not a sohency créis. The finding that

Fgure Al Current account deficit and net external debt as a peent of GDP,

150
H Current Account
100 Deficit
50
Bl Negative of the
0 Net External
Position

50 2002—-20023-2004-2005—-2006—-2002Z
- [AaCAS oy acicls yacic gy aviCS aayaciciS ayacicy )

SourceCental Bank of Iceland
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Fgure A2 External debt and assets, Q1/1998 - Q4/2007

Note: 1 Latest data & preliminary
SourceCental Bank of Iceland

the net external inestment position of Icelandsisignif
icantly stonger with FDI assets and liabilities marked-
to-market iather than eported at book alue, stength
ers the agument that it is not a solency crés.
Howeer, as we hag agued earliereven solent enti
ties can become the victisof a liquidity crunch if thee
is no lender of lastesort/market maker of lasesort.

The stonger net external ingstment position of the
country ought to mean that the Icelandic authorities
should be able to bormw from foreign official entities
(national and international) on a lger scale than they
would hawe been able to if the true net external iegt
ment position had indeed been -125 pent of GDP
Through its ability to tax, the Icelandic $ical authorities
can, given enough time, mobitie all domestic and net
external esouces of the country as collatel for for-
eign borowing.

Gioss external assets (with FDdlwed at book) has

ballooned, at the end of the thid quarter of 2007, to
507 pecent of annual GDP and gss external liabilities
to 626 pecent of annual GDPas seen in Figer A2.
Accoding to Swavarsson (2008), marked-to-market
gross external assets vee874 pecent of annual GDP at
the end of the thid quarter of 2007, and marked-to-
market goss external liabilities 70peicent. Both book
values and marked-to-market aluation support the
common obsemtion that Iceland can be chactersed
as a hedge fund - a highly leraged economic entity
whose (external) assetseanf longer maturity and less
liquid than its (external) liabilities

We belieg that the net international inestment posi
tion of Iceland and the likely lsarp reduction in the
future curent account deficit due to the end of the atu
minium investment boom (and the @jical $owdown)
should not be an obstacle to external bawing by the
government or the centl bank.
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