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ABSTRACT

Drawing on anewdatasebuilt for the purpose of this stydyexplore the dynamics of national wealth
accumulation in Greece between 1997 and &0d 4uggestthoughtprovokingnarrative of the Greek
crisis After constructing series on domestic #&omkign (net) wealthas well as on private and
government (net) wealth highlight the role played by real capital gaihessesvs. investmentand
savingflowsin the accumulation afomestic capital and net foreign assetise publicand the privat
sector The findings allowo better understand the prasis period whemxternal imbalanceserged

as well athe subsequeiidjustment during the crisidlowingthe sudden stop of private foreign capital
flows In particular, | show that thisse in external indebtednbs$ore the crisiwas supported, alongside
with net borrowinggrom the governmentby real capital losses on both gross external assets and
liabilitiesof the private sectoburing the crisisthe external adjustment occulrthrough real capital
losses resulting from the drop in domestic asset (traable debt and equibgt was limited by the
surge inexternal borrowings resulting from gwvernment@siccessive officibhilouts Importantly,|
relate the emergenakthe unsustainable external public debt to the real estate bubble tlibinsthete
mid-1990sthe nationalsavingdeficit intiated by the property bubbléhrough a classic wealth effet
households led the country to borrow from the rest of the world to findonogestidnvestment in an
overheated construction sector.contrast to Spain or Ireland, the governpiastead of the private
sectoy primarilyfulfilled this taskl offer two mainposshble explanationfor this first, corporatbns b
notoriously smalind familyrun in Greece were relatively more credanstraine@nd thus had a very
limited access to external financing @et to the governmergecondgiven its large initial size in
terms of ownership of nefinancial assettie government had relatively more incentives to invest in
capital good®y facilitatingcrossborder capital flowsheadoption of thesingle currencgctednot as a
causebut as a catalysin the chemical sense of the avbin the detrimental sdiilfilling dynamisthat

hit Greecand other periphery countries
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INTRODUCTION

The Eurozonecrisis that has been ongoing f@ix yearshas already been the subject of
numerousarticleshy academiosho seekio understandts causal factoend itsdynamicge.g.

Aguiar et al2015,Corsetti et al2013,Gopinath et al2015,Martin and Philippor2015.
Shambaugh (2012) argues deaplyunderstanding’hat has been happening in the EueaA

since its implementatiomnd most notably in the periphery, remains one of the greatest
challenges macroeconomists face tdoifferent interpretationgsurrentlycompete (lack of

fiscal discipline, excessive private leverage, competitiveness dideegémdexed exchange
rates etc.), so thatmakes it difficult to get a clear picture of the issues at stake. With this in
mind, Baldwin and Giavazzi (2015) asked eighteen fa@seaschers what caused the Eurozone
crisisin order to try to establishcansensus narrative of the cribBisee maincausal factahat
everyoneseems to agremn todayappears to be the accumulation of massive publar and
private external dedin the peripherytife socalled GIPSountries Greee, Ireland, Portugal
andSpain) thatundedunproductive investments nontradedandoften bubblingsectorsuch
asconstructionGiavazzi and Spaventa 2010, Benigno and FornaroEX@ddnce shows that
theseforeign capitalflows resulted essentially from iAEaro Arealending/borrowing from
creditor (Northern) to debtor (Southern) countries between 1999 ahd&@0®ving the burst

of the real estate bubbles in the main developed economies between 2006 (ze¢ 2008
Appendix nj}, the unfolding 2008 global financiais that started in the United States and the
confidence shock resulting from the disclosure of past hidden fiscal deficits i{C&teleee

2009) capitaflowedout of theEuro Areaperiphery countrieJ hus the latterthat had heavily

relied onforeigncapital flows tanvest andyrow since th adoption of the o experienced a
sudderstop. Since currency devaluation was no more an option in the monetary union, they had
to implement costlyternal devaluatismo adjust prices, restore competitegsandultimately
narrow their current account defiditew, most researchers agree to say that the crisis was not a
sovereign debt crigigr sdut rather a balance of payments chisiscéthe OGerman viewO of

the crisis through the sole lens of fiscal issue&ledy contest@dBut akey question that
remains unanswered so far is why the accumulatimassive and in the end unsustainable
externaldebts came mostly from the publict@ein Greece and Portugal, as opposed to the
private sector in Ireland and Spain. For this very rédabmk that a truly unified view of the
causes of the Eurozone crisis has not been achievad patticular the Greek issue is
systematicallyardledseparatelin academiand policydebatesGreece is viewed as an outlier,
evenwithin the peripheryMost serious economic studies focus on qéng@pheral countries

that wentunder macroeconomi@adjustment programmes, namely Ireland (Rathé,204,
Whelan 20D)4andPortugal (Reis 2013). Regarding Greece, a Opolitical viewO of the crisis is
generally accepted: the accumulationidafen andunsustainablpublic external debt is the
result of Ofiscal indisciplineO of successive unscrgmveusnentsvilling toincreasgublic

sector employment and wédgkkany stress théte Greekpublic debt was already unsustainable
before the crisis, so that the adjustment would have had to occur Beywaguve 2011,

2 At the Euro Area level, the current account (i.e. net lending/borrowing from abroad) was in balance throughout
the precrisis period and even close to balance during the crisis. The current account imbalances were thus primarily
among Eurozone members.

3This is for instance the view of the German Council of Economic Experts (see Feld et al. 2015) and it is not
contested among academic circles.



2015". The disclosure of thedden fiscal deficitgienerally identified as the trigger of the
Eurozonecrisis is treated aan exogenougven} thereby ignoring the endogenous economic
mechanismsit the total economy lewiblat could have had generatedhe first placehis
externboverindebtedness the public sector

| argue that theurrentinability toachieve a clear, unified and comprehensive view of the
Eurozone crisis (and hence on what should be done to avoid the next crisis and improve the
EMU institutional architeat) largely lies in ourability to understand tl&reek crisis other

than through the sole prism of fiscal indisciphe.intuition is that thiss primarily a
consequence of a lack of relevant data, namely of detailed national balance ahdet data
underlying sector balance shé®s could help to study the macro and sectoral dynamics of
wealth accumulation which took placéhe countryafter the adoption of the single currency
The absencef detailedbalance sheet data (i.e. on asset$iadmildies)for all sectors of the
economyis particularly striking when we recall the heated and controversial policy debates we
have seen still very receriflge main point of disagreement during 1843 July 2015 Ocrisis
summitO that almoptecipiated Greece out of the Eurgef was the !50bn privatimat
agendauggested by the German Minister of Finance, Wolfgang ScH&ubldy time when a
possibleevaluation of théotal Greek government asset portfolio was ever mentioned was in
May 2011 ira statement by the former director of the IMF European Department, Antonio
Borges Today, there is still publicly availableomprehensivdata on théssueand the Greek
crisisis systematically addressed through the unique lens of publibedeby making the
debate on privatizations highly politididtional balance sheet data are definitely needed to
achieve alearviewon the dynamigof wealth accumulation in all sectors of the economy and
help answesomekey questiHow can we exainfrom an economic point of viete build

up of a large and unsustainable external debt by the govevenenich a long period of time
before the crisis®hy did the public sector borrow so mudhifle the Greek public debt has
notoriously increas@verthe last decade, what abin@government assets? Wiasthe role

of capital gains or losses on domestic caithhet foreign assets in explaining the debt
dynamics? Whatan we say abotite dynamigof capital accuuafation in the private sector?
And finally during the crisis, through what channels did the adjustment lbcappzars
essential to try to provide answers to these questiorgerto correctlyunderstand the crisis

that hit Greece and still shakescihentry.

4Even if the domestic banksO bailout in the end of 2008 played its role in the increase of Greece@s public debt
2009, this cannot be considered as the main element that deteriorated the public debt sustainability (as opposed 1
Ireland for instance). As Blanchard (2015) writes: OEven before the 2010 program, debt in Greece was !300bn o
130% of GDP. The deficiwas !36bn or 15.5% of GDP. Debt was increasing at 12% a year, and this was clearly
unsustainableO. Even abstracting from 2009, the deficit was respectively of 6.1% (113bn), 6.7% (116) and 9.9%
('24bn) of GDP in 2006, 2007 and 2008. Between end of 20@5dwofl 2008, debt was increasing at more than

10% a year (and between end of 2000 and end of 2008, by more than 8% a year). Besides, out of the !36bn of fisci
deficit in 2009, only approximately !4.4bn can directly be attributed to the rescue of mmkeqiseAppendix

ni2 for more details). Thus, even setting aside the cost of bailing out the domestic banks, one can reasonably say th
the public debt trajectory was unsustainable, so that a kind of adjustment was in any case inevitable.

5 Reported byAFP: OThe government has an extraordinarily large portfolio of assets [E] !50bn is less than 20% of
all assets that the Greeks could privatizeO. Should any comprehensive evaluation by the IMF or any other institutio
exist, it has remained strictly coefiial so far.



To begin,l build a new mac#oistorical dataset on wealth andme in Greece from997
onwards,when detailed enough ddia particular by sectors and asset clasegs) to be
exploitable. The database provides information on thei@vadl the structure of wealth
saving andnvestment in the ruap to the Euro Aea accession, during the-gnisis period
inside the monetary union (2&@D7) and finally during the crisis between 2008 andra014.
the best oimy knowledgethe resultingerieson government and private (net) weaiththe

first of their kind In the spirit of the growing literature onoval wealth (Piketty and Zucman
2014) and on external adjustraerd international capital flofksane and Milesierretti 2001,
2007andGourinchas and R&p04a, 2007p2013, | intend to draw orhis dataset to analyze

the accumulation of wealthefore and during the crisemd to stress notably the role of
valuation effects on domestic and forewgalthin the detrimental dynamsithat led to the
crisis This approach @mpiricaimacroeconomics through the investigation of national balance
sheets is still in its infancy because the historical data are just beginning to be retrospectivel
published byationalstatisticalnstitutesin the most developed economlas it could have
major implications for the prevention, management and andiysinaiéicrisesn the futurel

aim to provide a preliminary contribution in this area with the Greek example.

In the firstsection) explain how tonstruct newgeries and breakdownsational wealthince
1997before commenting on the méimdings Then drawingthe dataset study in the second
section the dynansiof national wealth accumulatemdthe external adjustment tloacurred
before and during the cridifegin byhighlighing notablythe roleplayed byealcapital gains
and lossess. investmentand savingflows in the accumulation of domestic capital and net
foreign assets between gfozernment and the private secitvereafterl focuson net foreign
assetsn orderto betterspecifythe evolutionof external imbalancédsoughthe impact ofnet
lending/borrowing from the rest of the world vs. real capital psssHn gross external asset
and liadity positiongby institutional sectoend asset classesonclude by suggesting a new
narrative of the Greek crisis that departs from the conventional explanation that solely focuses
on fiscal indiscipline.



|. CONSTRUCTION OF NATIONAL WEALTH SERIES IN GREECE

In accordance witthe publication ohew international guidelines (SNA 1854 1995SNA
2008and ESA 201} the national statistical institutessoimedevelope@conomiesavebegun

to publish retrospective national stockoants which report, whenever possible, the market
value of all nofinancial and financial assets and liabilities held by each sector (households,
government and corporatidnis acountry Thesedatanotably enableesearchert® construct
historical series of national wealitin the aim of studying the dynamefscapital accumulation.

In that respect, Piketty (20Bhjalyzes his pioneer work on France the lomg evolution of
private wealthy cecomposingvealth accumulation into @nheriteddynasti®©component and

a Qife-cycléself-mad®©component. Piketty and Zucman (2014) extendatabaséo seven
other countriés over longetime periods and also include government wieattie analys
Among other things, theptablydocument the longun increase in national gordzate wealth
income ratioss a stylized fait developed economieRegardingsreece, there are no such
national stock accountst so that we cannot rely at first sight on official series to caimpute
wealthincome ratios. Charalampidis (20ddkesa first attempt to estimate national waalth
Greeceover 19742013 Using a twagood wealth accumulatiorodel(thus allowing forelative
price effects between capital and consumption geodsal capital gains or lossesapital
goods to simulate the evolution of the national weattbme ratip he finds resultsthat are
coherent with theegularities observed Byketty and Zucman (2014) on other developed
economie$. Even if such akind of simulation isusefulto assesshe longrun evolutionof
national wealthit has a number of drawbacks. Indé@erklies onfirst, the estimation of a
starting poinfor the value ofmational wealttwhich is all the more hazardous wiheoes far
back in the pagiiven the poor quality of data Greecg secondthe use ofan appropriate
aggregate asgeice index t@btainmarketvalue data for each periaddfinally, the estimation
method does not provide breakdowrof national wealtlbetween private and government
wealth.More broadly such asimulation methqdvhichby naturerequiresemainingat a high
level of generalitis ot perfectlysuitablego study thelsort- to mediumterm fluctuations am
interested inNAs a consequendey the purpose of the current studguggest another method
to estimate national wealth anddécompositionFor the interested reagddrcomparein
Appendixnj3 my nationalwealthincome serie® the oneobtained byCharalampidis (2014).
find strong similarities in terms of lemelveragdut significant differences in terms of trend.

I.1. Towards a definition of national wealthand its subcomponents

6 The United Nations System of National Accounts (SNA) is an international standard system of national accounts
whose aim is to provide an integrated, complete system accounts enabling international comparisons of all significar
economic activities. Thestiinternational standards were published in 1953. New handbooks have been released for
the 1968, 1993 and 2008 revisions. The first guidelines for the computation of wealth (stocks) were detailed in the
1993 version. The European System of Accounts (E81) system of national accounts used by members of the
European Union. The ESA 95 and ESA 2010 are fully consistent respectively with the 1993 and 2008 SNA in
definitions, accounting rules and classifications.

7Note that the central bank is inclugedorporations. More precisely, it is considered as a financial corporation.

8|n addition to France, the seven other developed countries included in their dataset are the United States, the
United Kingdom, Germany, Italy, Japan, Australia and Canada.

9Income is defined as Onational incomeO. Thus, it is the sum of net domestic output (GDP minus consumption of
fixed capital a.k.a. capital depreciation) and net foreign income (investment income generated by net foreign assets)
10]n Charalampis (2014hetnational weaklihcome ratio indeed increases from about 250% in the 1970s to 500%

at the height of the current crisis.



First of all,the most important questiaiiat must be raises how can we measure national
wealth?ndeed, bfore getting into the empirical isseésted to Greedr particularywe have to
agree orwhat we wanto measure in the first pladellowing thanost recentnternational
guidelinesnentioned beforeational wealtlof a given countrincludesall Gconomicasset®

held by residents in the countmeaningll asset®ver which ownership rights can be enforced
and which provide economic benefits tar thnes. By definition, thisotably gcludeshuman
capital as well &sture government expenditures and trangfegpayasyougo social security
pension health benefits, education expenses wtigh aremuch more difficult toproperly
evaluatan a comprehensive and uniform manhkEwever,on condition that they provide
economic benefitst includesnonproduced assets such as natural resof@cesland and
proved natural reservesid intangible capii@.gintellectual property produsisch afRk&D of
corporationg’. Besides,esidents in the countrwho are the ultimate owners of assets and
liabilities can easily beivided into three main sectors, narttedycorporations (including the
central bank andovernmentontrolled compani®s households and ngmofit institutions
serving householdsand the general governmeeifral, state and local governments as well as
social security administratipsach sector hdsy definitiona net wealth equal to the sum of its
nonHfinancial ad financial assets minus its liabilifieas,with this framework in mindational
wealthis naturallylefinedasthe sum of the net wealthtbe threemainsectorsn the economy
(throughout the papethe term Owealth®@hen used alonijll always refer to the notion of
Onet wealthCe. assets minus liabilitie®)t because at the total economy léivelsum of
domestic financiassetds necessarilgqual to thesum of domestic financial liabiliti€san
intuitive defirtion of national walth follows athe sum across all sectors in the economy of
their respective net foreign agsesitions(ONFAPO), i.e. the difference between external (or
OforeignO) assets and external (or OforeignO) ladilitieteinonfinancial asséts

National wealth = NFAP (corporations, households, governassgisH ddopbrations, households,
governmei)

11This makes one of the key differences between national wealth measures obtained by using offididg country
balance sheets anteasures of the capital stock that can be found in the growth accounting literature obtained
through cumulating past investment flows and adjusting for changes in relative prices.

12 According to international guidelines, government units that are engagadkdt production such as
governmentontrolled companies and keep as complete set of separate accounts are not in general government bu
in the corporate sector.

13 Non-profit institutions serving households include all individuals and unincorpotatpdses owned by
households except those that have sufficiently detailed accounts and behave in the same way as corporations. In tl
paper, the terms OhouseholdsO and Ohouseholds qmdfindmstitutions serving householdsO are used
indiscriminatelyAs part of this study on Greece, it is worth noting that the properties of the Church are included in
the OHouseholds and NPISHsO sector.

14The domestic financial claims are the financial assets held by residents on other residents, whereas the domes
financial liabilities are the financial liabilities of residents due to other residents. Both are necessarily edual at the tot
economy level.

15 Although the net foreign asset position of a country only includes financial assets and liabilities, it also
incorporates in theory the market value of thefinancial assets such as real estate owned by the rest of the world

in the country. Indeed, when a foreigner owns a real property in the country, statisticians record that a domestic
quasicorporation ownshe property and that the quesiporation is fully owned (equity) by a foreign investor.
Because quasbrporations are unincorporated corporations, these data should be included in the households and
NPISHSs sector. Note that the fifth edition of the IBBance of Payments Manual (BPM5) recommends that quasi
corporations be included in the direct investment data.



Thisgivesmmediately a definition national wealth as the sunfareignand domestiwealth
where foreign wealth is defirsmthe sum of net foreign assets across all sectors in the economy,
and domestic wealtks the sum of all ndmancial assets ass all sectors in the economy:

Foreign wealth = NFAP (corporations, households, government)

and:
Domestic wealth = Na#gets (corporations, households, government)
hence:
National wealth = Foreign wealth + Domestic wealth

Starting from thisone can straightforwardly divide national wealth into a private and public
component. Indeed simple balance sheet ideritthe corporatior@aggregatéevel shows

that the sum athenet foreign assets and Forancial assets of corporations is equal to the sum
of the domestic ndinancialclaims of households and the general goverfinifeand only if

the equity of corponains is measured at boeklue. Indeedhé basicbalance sheet identity
yields”.

NFAP (corporations) + Nonfin. assets (corporations) = Domestic fin. liab#M¥eniestmoiiations)
assets (corporafiyns)

And by extension

Domestic fin. assets (households, Hdwmasent)n. liabilities (households, government) = Domesti
liabilities (corporat@bBs)mestic fin. assets (corporations)

Thus, coming back tur initial definition of national weal(i) we candecompos¢he latter
into aprivate angbubliccomponent

National wealtiNFAP (households) + Nonfin. assets (households) + Domestic fin.Bassets (hous
Domestic fin. liabilities (households)] tgd¥eAiment) + Nonfin. assets (government) + Domestic f
assets (governBBntpestic fin. liabilities (gove(@nent)]

with:

Private wealth = NFAP (households) + Nonfin. assets (households) + Domesticfin. assets (ho
Domestic filabilities (households)

and:

16 Domestic net financial claims of households and the general government are the difference between the financia
assets held by householdd #re general government on other sectors of the economy and the liabilities due by
households and the general government to other residents.

17By definition, the balance sheet identity holds if and only if equity is measured at book value.



Government wealth = NFAP (government) + Nonfin. assets (government) + Domesti®fin. assets
Domestic fin. liabilities (government)

hence:
National wealth = Private wealth + Government wealth

Although it isuseful to understand how we can move from ooeng®sition of national
wealthas the sm of foreign and domestic wealth, to the o#®ethesum ¢ private and
government wealththe second identity (2) follows immediately when one recdilasite
defintion of national wealth as the sum of the net wealbuofthree mairsectors in the
economy. Indeeavhen equity is measured at beakie, the net wealth of corporations is zero

by definition so that national wealth becomes the sum of the net wealth of households (private
wealth as defined above) and of the general government (government wealth as defined above
Howeverwhenthe equity is valued at market prites net wealth @fomesticorporations can

be nonzeo, either positive if the bowalue is higher thahe marketvalue, or negative in the
opposite case.

To construct national wealth series as well as its subcomynesitegdata analogous to

official national balance sheet datere equity is valued at market pricedlow Piketty and
Zucman (2014) and define Obwealkie national wealthO as the sum of net foreign assets and
nonHinancial assets across all sectors in the economy, while-¢roarkational wealthO is the

sum of the net wealth dbuseholds anthe governmentAs is suggested by their respective
names, the intuition behind this is that the magtae national wealth captures the value of
corporations at market prices, while boekvalue national wealth estimates corporationsO
equity at book value i.e. as the difference between the value of assets and liabilities excludir
equity. The difference between the two values is the residual (corporate) wealth. Conceptually,
can be tributed to market fluctuations and/or measurement edepending on the
perspective one adoptsproblemone might immediately saesuchadefinition of bookvalue

national wealths that part of theshares issued ldpmesticcorporations- namely le part

owned by foreign investorss still valued at market pricés the net foreign asset position of
corporations)Thus, strictly speaking, the resulting hadlie national wealth does not perfectly
capture equity at book value. Teimark may ball the more relevant when a significant share

of domestic corporationsO equity is owned biesidient§seeAppendix ng for specificdata

on Greecg We can attempt to make adjustments to correct this inmp@rfdcrefer to
Appendix n§ for more detailsn the construction of the Oadjusted hadke national wealthO

One must nonetheless keep in mind that the series obtained by incorporating these adjustment
is very similar to thstandardoookvalue national wealth obtained by dyeasing official
national balance sheet with equity at market Biogsly summinghe market/alue of non

financial assets and net foreign assetssall sectors thus yilsl a good approximation of the
actual(here called Oadjustedi@dkvalue natioal wealth. Now, should we usinghe notion

of bookvalue or marketalue national wealtbr the analysis of national wealth accumutation

It seems that there is no simple answer to this question. FirstsoPadgtty and Zucman (2014)
pinpointin the Appendix of their papehere are several countries (in particular Aaton
countries) in which the net wealth of corporations is close tonseming that book and market
valuations of equity are almost sim@daviously m such cases, usingher book or market



value national wealth does not make much difference. For countries where it does make ¢
differencethen it becomes a matter of perspedcive canargue that book valuation can help

avoid many measurement errgireeestimatinghe marketvalue of equityn privatdy held
companies is tky and in essence approxifiatdis argumentouldbe especially relevant in
smallcountries like Greece where private companies account for the largest fraction of equity
capital’. However,for several other reasons, it can be interesting tmassres aharket

value national wealth. This eadeedhelp to avoid a different kind of measurement errors
inherent to book valuatioalated to the difficulty to properly estimate the valugmérationsO
nonfinancial assets. Lastly, working with a market valuation of equity is more appropriate to
study the role of reahpital gains or lossesamely theelative price effects of OcapitalO with
respect to OconsumptionO gddisthe accumation of national wealticknowledginghe
strengths and weaknesses of both approdcivdsconsistentlyeport the findings for both

types of equity valuatidBut as we shall see later on, using either marletokvalue wealth

series in Greece@vour period of interest makes little difference.

I. 2. Construction of Greek series

As stated previously, there are no official natafaice sheet dataGreecewhich makes the
construction of national wealth series more complicltcerthelesswe canusein a
comprehensive mannéifferentavailabledata source® estimate these serggh the same
methodologyb to the extent possible asthe one adopted ithe most recent international
guidelinesESA 2010n our cas®. | start by briefly explaininghat arehe different types of
assetsisuallyincluded in thefficial national balance sheet datd howtheyarecommonly
valued before presentingy ownapproach for the computation of Greek series.

All Oeconomic assét owned by residents and theofetste world ina country must in theory
beincludel in the national balance sheet.ddtas, itincludesllfinancial assets and liabilities as

well as noiffinancial assets. The latter are divided into produced aipiodaned assets.
Produced asset®nsist ofproduced tangible (fixed asSetmventories and valuables) and
intangible (intellectual propertpgucts such as mineral exploration and evaluation, computer
software and database, R&D, entertainment, literary or artistic originals) assets, as opposed i
non-produced assets which incorporate-praiuced tangible (natural resodfcesmdother

18Unquoted shas of private companies are typically valued by statisticians on the basis of observed market prices
for comparable, publicly traded companies. This is by nature a delicate exercise. In Greece, at the end of 2014, tt
market value of unlisted shares ehdstic corporations as reported in the countryOs financial accounts is more than
twice as high as the markatue of listed shares.

19 According to the official Greek financial accounts, the estimated market value of shares issued by private
companies aoanted for almost 70% of the total market value of all shares at the end of 2014.

20 Most recent international standards for the computation of wealth in Europe.

21Fixed assets mainly include dwellingsyresidential buildings and other structures, merghiequipment and

weapon system and cultivated biological resources. Monuments like the Parthenon are included-in the Onon
residential buildings and other structuresO category.

22Natural resources mainly include the value of land, mineral and eeevgg sl nooultivated biological

resources and water resources. In the official national stock accounts, only assets over which there are ownersh
rights and which provide economic benefits to their owners are included. As such, OpureO envietsniikatal as

the seas and the air are not included in the natural resources of a country. Lastly, one should note that increases
real estate prices can be attributed to th@ramtuced assets category if they do not reflect increases in constructed
costshut rather increases in the value of lands.



types bintangible assétsThen, he general idea of the most recent guidelinesstich ESA

2010 is to construdderies with the aid &fs many marketvalue data as possibléhus,
statisticians use, whenever available, di@susurces where economidtaurreport the
prevailingmarket value of their holdings léguity,debt,dwellings et. Otherwisethey can

rely onrecentlyobserved transactignstablyon the real estate markgt,obtainthe missing
marketvalue ofcertainassetOnly whenprevailing or observed market priceshatevailable

they estimate, as a second lthetyvalue of assets by cumulating past investment flows and
adjusing the series for the depreciation of capital (depreciation adjustment) and the variation of
prices(valuation adjustmen§tatisticians still have to rely on this sebestiapproachcalled

the Operpetual inventory methed@ a largeportion of assets, in particular foorporations
where, by nature, many AHomancial assessich as equipmentyuetures etacannot be valued

at market priceszinally, there are some cases whettber the censlike methodnor the
perpetual inventory methatte suitable, for instander natural resourcesuch a natural
reserveqoil, gas, water etoghich arenever sold because they Hre property of the
governmentand for which we have no datapastinvestment flowsThen as a last resort,
assets are typically valued by estimating the net present value of future returns-teen a long
horizon With this in mindtable 1 (seebelow documerd how my series are constructed
compared tahe correspondingnternational guidelinebly valuation standards are broadly
consistent with thefficial ones even ifl have no choicas we shall sdater on but to give to

the perpetual inventory method a greatein the estimation of the value of produced assets.

Table 1 - National balance sheet, valuation of assets and liabilities

Types of assets/liabilities Valuation method in ESA 2010 Valuation method in Hyppolite (2015)

Mix of prevailing market prices

Financial assets/liabilities .
& nominal value

Currency and deposits Nominal value
Other accounts receivable/payable Nominal value idem
Loans Market value (i.e. nominal value minus loss provisior)s)
Debt securities Prevailing market prices
Equity Prevailing market prices
Erealees) cases Mix of observed market prices PIM only
and PIM

e e Observed market prices whenever available (e.g. for d PIM

or PIM (e.g. for other buildings and corporate tangible a

Inventories Perpetual inventory method idem
Valuables Perpetual inventory method not included

Non-produced assets

Mix of observed market prices whenever available for (based on extra olati(;ieg; kel o st e
Natural resources land and net present value of future returns otherwise| p country) 9 p

Intangible non-produced assets

Source: ESA 2010

Notes (1) prevailing or observed market prices are obtained from census-like sources where economic units have to report on the current market-val
and liabilities (e.g. reports on balance sheet - as well as off-balance sheet - positions of financial and non-financial corporations); (2) perpetual inven
consists of cumulating past investment flows with adjustments to account for capital depreciation and changes in asset prices; (3) fixed assets includ
intangible fixed assets; tangible fixed assets are the most important category of produced assets: they include dwellings, other buldings and structur
theory included in this category), machinery and equipment, cultivated biological resources and weapon systems.

23The official distinction between produced and-produced intangible capital is quite blurred. For instance,
according to international guidelines -praduced intangible capital must include Omarkettg(asathough the
latter could be logically considered as OproducedO assets.

24Such sources include reports of balance sheet apalavffe sheet positions by ffioancial and financial
corporations, as well as housing surveys.



Detailed datéollowing the ESA 2010 methodology for financial assets and liabiliegsilaréy
compiled angbublished onraannual and quarterly basis since 1997 bgtibeal central bank

of Greece, namely the Bank of Greétehis paperl, preciselgtartby studying the evolution of
wealth in 1997 because sufficiently detailed data on financial assets and liabilthesbéfore
of 1997 are not availabldroughout this studyath in drachmas prior to the adoption of the
common currencpy Greecen Janary 2001 arsystematicallgonvered using the Greek
irrevocable Ero conversion rat@40.75 drachmas for one etirtih) compliance with thESA
2010guidelinesall financial assets and liabililmeduding equityare valued at market prices.
Whenmarket prices cannot be readily obsefeednstancen the case afharesf unlisted
companies, statisticiaoemputemarketvalue approximations. Typically, for unlisted shares,
they estimata marketvalueproxy on the basis of the prices of listemnpanies with similar
earnings ahdividend history anchnprospectif deemed necessamth apossibledownward
adjustment to account for inferior liquidifyprivate companiesO shares with respect to public
companies. Hencthe datal use for finanal assets and liabilitiesGreeceare by definition
fully in accordanasith the ones that coultbve beeintegrated in thefficial nationalbalance
sheet of the country, should theeeknational statistical institygablishsuch data

However, there are muublicly availablefficial historical seriedf the market value afon
financial assey®t The newhcreated national statistical sef¥i@sjust started computing the
marketvalue of noffinancial assettield by households, cporations and the general
governmentand officially transmitting the series to Euroatairding to the ESA 2010
framework’. At presentdetailecdataby institutional sectoese only available for the year 2012
(endof theyear)and only relate to produced Aarancial assetwhich makes the estimation of
the value of noproduced assets particularly tricky as we shall see“atarvaew of this|
estimatethe historical serider produced assebletween 1997 and 2014nmarket value by
starting from the 201&vailabledata point and cumulating or subtracting corresponeing
investment flowggross capital formation minus consumption of fixed g¢agidl using a
reference price indicator adjust for each period tleadof-periodmarketvalue of the stock
Formally suppose , is the marketalue ofthe stock of produced assatshe end of period t
Iy the netof-depreciationnvestmentlow that occurduring period#1 (i.e. the net capital

25Greece became the A2hember of the monetary union by adopting the common currency in January 2001. Just
like in other countries, a specific irrevocable Euro conversion rate (340.75 drachmas for one euro in the case o
Greece) was set at the beginning. In order to avoidak ibrehe series | follow throughout this study the
convention adopted by the main statistical bodies, which is to use this conversion rate to convert data of the pre
Euro Area period in euros. A second option could consist of expressing nationaldauaréoicyears prior to the

Euro adoption in ECU, the precursor currency to the Euro. | favor the first approach for the sake of comparability
between different data sources. In practice, one or the other method does not make much difference because we d
not go back far prior to the Euro adoption.

26 The national statistical institute of Greece, ELSTAT, is an autonomous legal entity under public law and
independent from the government only since July 2010. Prior to July 2010, it veasomomous service the

Greek state known as the National Statistical Service of Greece.

27The same data are also used by the OECD in their annual national accounts, section Obalance sheets for nol
financial assetsO.

28By email, ELSTAT specified that data on produced assets by institutional sectors for the years before 2012 are nc
available because Othe analysis was optional before 20120. Data for the year 2013 will be available after f
transmission to Eurostat on B&cember 2015 and data for the year 2014 will be available after the transmission to
Eurostat on 31 December 2016, according to the Transmission Program of Regulation 549/2013 ESA 2010. Finally,
ELSTAT stressed, with no further detail, that data omprmaluced assets are not available because the calculation

of such series is not compulsory according to the Transmission Program of Regulation 549/2013 ESA 2010.
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formation)and!,, , the variation of the reference price indetween t and+i (yeaton-year,
endof-period) we havéhe following identity

Lo IR T T L)

or equivalently if we go backward:

The data ongross capital formatiand consumption of fixed capigaailablen the AMECO
(European Commissiomjatabasé (seeAppendix n§) enable to computa breakdown by
sectors of the net capital formatiso thatwe are able to estimate the value of produced assets
at historical cosheld by each sectof the economyver the 1992014 periodThen, &
reference price indicatorget marketalue series use thendex of prices of dwellings in urban
areasreated and updated by the national central bank oEGased on data collected by the
credit institutions operating in the Greek real estate thaBketoing sol, implicitly assume

that first, the markeprice of the total produced assets follows on average the puadlioQs

in urban areasnd second the portfoliosof produced assets of our three main sectors
(households, corporations and the general government) are relatively honmotgmosi©f
asset compositipso that they follow the same magkate dynamiés| have no choice but to

do so, notably because data on commercial property prices are not availatiiicentlya lsing
period of time However, whetheybegin to be availab(starting from 2006)hey follow the
same trend as residential property prices, so that the aketpmee dynamicassumptiorcan
makesenseln practice, as highlighted Appendix n8, there are important differences in the
composition of the portfolios of produced assets between the main institutional sectors. For
instance, the government ownisnarilyassets categorized as Oother structunésOincludes
notably roads, railways, bridges, tunnels etc. (6it%podduced assetsyhile householdsO
holdings include mostly dwellings (81%hefr produced assets). Regarding corporations, the
bulk of the portfolio is made of machinery and equipment (40%)esidential buildings (21%)
and inventories (19%{leally, his heterogeneityould require working with more price indexes
but this is notmpossible with the currently available. diaténe interest of rigof, also stress
that the valuablesire not measurda, statisticiansn Greece, so thdily constructiorthey are
excluded frommy series on produced assétss almost certaimoweverthat including them
would only marginally charte series since these assets usuaibunt for aery smalpart of

the value of total produced assdten reported in thefficial nationabalance sheet of other
countries.Besidesit should nonethe$s be pointed out thatventoriesare estintad and

29 AMECO is the annual maeesonomic database of the European Commission's Directorate Ganeral
Economic and Financial Affairs (DG ECFIN). Using AMECO is perfectly consistent here (relative to the other data
sources from the Bank of Greece or ELSTAT that | use) because the main data source of AMECO is Eurostat
complemented where necessary bygrmatsources coming from local statistical institutes. All reported series follow

the ESA 2010 methodology.

30Note that this is the most comprehensive real estate price indicator available in Greece. There exist other
indicators such as the index of grioédwellings in Athens, Thessaloniki, in other cities and in urban areas other
than Athens. All are reportedAippendix nj#or the interested reader.

31While recognizing that these assumptions are strong, | stress that we have no choice butaosmtse flew

data on gross capital formation and consumption of fixed capital are not sufficiently detailed (no breakdown by asse
categories) to enable a finer analysis.
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includedn the datalndeed, to take into account the (net) change in inventonessurgross
investmenflows using gross capitatmationinstead ofjyross fixed capital formattérLastly |
emphasize that producetingible capitaleems to be imperfectly recordethe official data
available for 201R&D and computer software and database are evaluated but there are no data
in the category Oentertainment, literary or artistic origindlsQother intellectual property
productOThus, becae we lackdata on valuables and on intangible produced assets, it is likely
that | slightly underestimate thearket value of thstock of total produced assets over the
period®.

Now, in orderto campletethe national balance sheet, we need estimates by sectors of the value
of nonproduced assetds statedpreviously, noproduced assetacludeessentially natural
resourcesnamely land over which ownership rights can be enforced, (proven)antheral
energy reserves well as water resourdédse problem is that dafiar nonproduced assetse
completelynexistentn GreeceTo deal with this major issli€hooseo extrapolate da@with
several adjustmentsn the value oforrespondingsets in a regional pessuntry, namelghe
Czech Republfit Thereaftermy estimation methotklieson two critical assumptions: fittbie
margiral value of natural resourcethéssame in both countri@ndlandfollows on averagthe

same markgirice dynamigs and second,the relativedistribution of produced and nen
produced assets acressh sectonf the economy isomparablén both countrie§ The first
assumption igssential to derive the markatue of nosproduced assets in Greece at the
country levellt basically amounts to assuming that thg@inarvalue of land and mineral,
energyand watereserves (which account for the largest pénedbtalnon-produced assets in

all OECD countrieswherecompleteofficial balance sheelata are availalfjeis the same in
Greece and the Czech Repul@itcourse, it is a strong assumptionibaainbe justifiedoy
several observatiosrst of all, as stated previously, the very nature of minergi; and water
resource®ften prevents statisticians to evaluate them at market value. Corthessealye
forcedto estimatéhe net present value of their future returns over adaonghorizonHence,

by construction,he value of the pool afatural resources in a country (excluding land) is not
subject to market fluctuations, but only to new discoveries of unknown (eseestions in

the discount factar)n developed economies such as Greece and the Czech Republic, this is
unlikely tohappenTherefore, witlthe same discount factor, the valuenef anit of water, oil,

gas or any mineral depasih beeasonablgonsidered as the same in both countries given that

32Remember that gross capital formation is the sum of gross fixed capital famdatiennet change in the level

of inventories.

33 As a consequence, the national wéadtime ratio might be slightly underestimated.

34The Czech Republic is indeed the only country in the region that displays appropriate official data i.e. over a
sufficiently long period and following the ESA 2010 methodology.

35To be more explicit, this means that if the general government sector holds for instance 25% of the total produced
assets and 50% of the total qpsaduced assets in the Czech Republic, Whilgeneral government holds 30% of

the total produced assets in Greece, then a simple rule of three 30%*50%%*(1/25%)=60% gives the relative size of
the general government aproduced asset holdings in Greece with respect to the two other sectors (namely
corporations and households). | apply the same rule of three for each of the three main sectors in Greece and then,
normalize the resulting shares to unity in order to obtain for each sector in Greece its implied share in the total of
nonproduced assetn the end, it amounts to assuming that the relative distribution of produced -and non
produced assets across sectors is the same in both countries.

36 Non-produced assets also include in theory some intangible assets but their value is systenstiedllly very
compared to the other ngmoduced assets (and also to the other intangible assets included in produced assets).
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they belong to the same geographic area (nameGeBasi Europé) As suchafteradjusting

for the relative size of natural reseb&tsveen the two countries, one can straightforwardly
derive the value of natural resources excluding land in Gteamer, land is a more
complicated issue. We must distinguish twodigtioblems: on the one side, the question of

the (average) marginal value of land, and on the other side, the fluctuation of its (average) mark
price. Importantly, thdéand category includes the ground underlying dwellings and non
residential buildings/hich ispotentiallysubject to strong market price fluctuationsase of a

real estate bubble or crasist as the value of dwellings and-remidential buildinisFirst, |

argue that the assumption of same marginal value is still relevant fodéstj the main
structural characteristics that can influence the average marginal value of land are quite similar
Greece and the Czech Republic: both haetativelycomparable land structfireGDP per

capitd’ and density of populatibnjust asor natural reserves, the advantage of working on land

in developed (tls urbanized) countries is ttie variable does not vary through time in terms

of quantity or structure at a shat mediurterm horizoff. Regarding price fluctuations, the
problemis that we cannot adjust the price dynamics because the price index of land in the Czect
Republids only available back to 20Béwever as highlighted iAppendix n9, we observe

that starting from 2004, the index for the average price of land per regtex in the Czech
Republic follows the same trend as the general residential property price index | use to construc
the Greelseries. Because, as evidehgdatle Czech example (alwaysgpendix n9), there is
generally a very strong correlatiomveen the evolution of prices of existing dwellings and the
underlying land, we cassumethat the value ofresidential land followed the same price
dynamics throughout 199014 in Greece and the Czech Regtblibus,thanks to the first
assumption mentioned abolveimply infer the Greek serfes nonproduced asseds the total
economy level by adjusting the Czech series for the relative size of natural(fesduxoes
reservespetween the two countries asadetl in the World Factbook Databasse (tabl&

below. All in all, the value of nggroduced assets is pretty small when compared to the value of
produced assets (s&ppendix ni0. One shouldalsonote that the margin of error on the
measurement of ¢hvalue of landis -visthe total value of national weakhsmall because
according to my calculations lamily accounts on average for less than 50% of the total value

37There might be different qualities of natural reserves across different geographic areas but this is unlikely to be th
case on the Eapean continent.

38Note that land refers only to the ground over which ownership rights can be enforced. It excludes suboil assets,
non-cultivated biological resources and water resources below the ground for instance (the latter are valued
separately).

39Indeed, according to the World Factbook Database (source: CIA), land use in Greece is 63.4% agricultural, 30.5%
forest and 6.1% OotherO, while in the Czech Republic land use is 54.8% agricultural, 34.4% forest and 10.8¢
OotherO.

40E.g. $21,653 for Grem=@nd $19,563 for Czech Republic in current prices in 2014 according to the IMF World
Economic Outlook database.

41 According to the World Bank database, population density was of 85 people per sg. km in Greece, while the
corresponding figure was 136 in@zech Republic. As a matter of fact, population density is higher in the Czech
Republic, which could imply a higher marginal value of land (one can indeed verify in the OECD database that
countries where population density is reaching record levels Kachaaor Japan, have a very high value of land
compared to other countries). However, when looking at the land structure, the Czech Republic has relatively more
forests than Greecewhose marginal value is usually less than agriculturBldartiat @ average the same
marginalalue assumption could be a good approximation.

42E.g. the respective sizes of land in the Czech Republic and in Greece are the same between 1997 and 2014 (nc
that the dissolution of Czechoslovakia between the Czech Rapdifilovakia happened on January 1st, 1993).
Besides, the composition of land does not vary much in developed countries over such time horizons.

43| do not address the issue of frenidential land. This is not really important as its value is instgnifican

! "&



of nonproduced assets and, in tuhe tatter represent on averagé 26 the taal value of
nonHfinancial assefsee the piechart diagranAppendix nil for a full decomposition of nen
financial assets in 20&Bere land accounted for 14% of the total value ofimamcial assgts

Then, the second assumption allogsttinga breakdown of the resulting series for the total
economy acrossur three sectors of interesto@seholds, corporabhs and the general
government This is perhaps the trickiest pamt.order to grasp the intuiticof the second
assumptionit is usefuto look at a number of regularities we can observe for produced and non
produced assets in all countries where the data are availal®gt doenprehensiveference
dataset, namely the OECD annual national actoifiisr examination of therosscountry

data,l indeedfind at the country levéhat:first, the value of produced assetsystematically
higher than the value of nproduced assets except for two countries, Japan and>Korea
second,the sectoralbreakdown ofproduced versuson-produced assets alwaysdifferent

within the same countrthird, the shares of produced and spoaduced assets held by the
respective sectors in each country are relatively constant qwendfiometh, in the relatively

less advanced economies included in the dataset such as the Czech Republic and Mexico (
opposed to Australia, Canada, France, Japan and Korea), the general government holds
disproportionate fraction of the nproduced assetghen conpared to its relatiwvnershipf
produced assetseeAppendix ni2). The first regularity is verified in my estimates for Greece as
evidenced previously. The second regutaldgy out theemptingidea of assuming the same
breakdown across sectors woduced and neproduced asset®/ith respect to the fourth
regularity, | argue that Greece, just like the Czech Republic andddexemntemplateds a
relativelyless advanced economyterms ofmarket liberalizatiowhen compared to trether
economies included in the dataSetwhy would the percentage of total qpooduced assets
owned by the government in such countries be so high compared to the most developed
economies? | havedvpossible explanations in mingstrof all the most plasible onen my
mindis thatthe advancegrivatizatiorproces®f naturalmineral, energy or wategervess a
keydistinctive feature dhe mostmarketorientedeconomiesBy contrast, imther countries

the market is usually less developed, agotlie bulk ofnaturalreservesemainsunder the
ownershipof the governmentThis would explain why the government holds such a
disproportionate share of nproduced assets compared to produced dssitat sense, only

a part of norproduced assets, namely land, wauldhlymirror the distribution of peduced
assets across sectors. But on top gfttieae might be also a specific issue regarding the sectoral
breakdown of land in relatively lesgaaded countriewhere the notion of property is not
always cleanut In Greece for instance, ther@dsproper cadaster as of today, so that for many
pieces of land, the ownersttign hardlybe attributed to rey specific sectt By default,

44To date, the OECD annual national accounts include detailed dataprodumed assets for seven countries,
namely Australia, Canada, the Czech Republic, France, Japan, Korea and Mexico. The data comply with the ES
2010 methodology. Note that tt#2 Greek data on produced assets reported in the OECD database are the same
as the ones transmitted by ELSTAT to Eurostat. All this ensures the comparability of the various series.

45Korea and Japan are outliers probably because of the very highopagenaity which put pressure on land

values.

46 egal experts highlight that there is no clarity on boundaries or zoning in Greecen€rslips over the same

piece of land are extremely frequent (e.g. we refer to:
http://www.nytimes.com/2013/05/27/world/europe/greecéangledandownershigs-a-hurdlein-

recovery.html? r30 Courts report that they are flooded with OomsssrshipO or OwoanershipO cases.
However, as this is primarily true for a large fraction of land in the countryside whose value is far less significant thar
the value of residential land, it may rfecathe sectoral breakdown too much.




statisticias could have no choice butttocate the pieces of land without identifiable owners to
the governmenGiven the current state of its econoihgeems far more likely that Greece
exhibits similar characteristics to the Czech Republic or Netctothe most advanced
economiesvith respect to thewnershipstructure of nosproduced asseBecause the data for
Mexico only start in 200Buse again the Czech data to derive the GreekAdagaplained
before | infer the sectoral breakdovior nonproduced assets in Gredgeassuminghat for
each sector of the econoand for each peripthe ratio of produced over nproduced assets
is the same both countriesrinally I find that the third regularityighlighted abovehamely
the shees of produced and ng@noduced assets held by the respective sectors in each country
are relatively constant over timse)soverified inmy findings(seeAppendix ni3). | provide in
Appendix nij## a complete breakdown of nbmancial assets (i.e. including -pmduced
assets) by institutional sectors for the year B@2ay of indication,eannote thatback in 2012
the governmerg(portfolio (valued at !300bn in market pricem)tably included natural
resource$or 58% (of whichmost probablgnergyreserves), other structu(esads, highways,
railways, tunnels gtéor 26%, equipment and weapon systems for(t8&asport equipment,
warships, submarines, military aircrafj atd norresidentiabuildingsfor 6% (offices and
monuments)the remaining 2%onsistingof dwellings répresentational housing for civil
servants and social hougiaigd R&D To sum up, estimating the value of-porduced assets,
and in particular itereakdown aoss institutionalsectors isundoubtedlyone of the most
delicatepars of this study.At this stageit is worth reminding that the value of 4pooduced
assetss much lower thathe value of produced asseisrthe 19972014 periodseeAppendix
nij10), so thapossibleneasuremerand allocatioerrorson norproduced assed€ross sectors
should not affectoo heavilymy estimation of the national weatibome ratigsas well as its
breakdown between foreign vs. domestic or privggewesnment ratios

Table 2 - Natural resources: Greece vs. the Czech Republic

Czech Republic Greece (a dizlt?ri\e/r?tsfz;or)
Land (km2) 771247 1301647 1.7
Mineral and energy reserves _ _ 0.5
(of which) natural gas (billion cu m) - proved reservest.3 1.0 0.2
(of which) crude oil (million bbl) - proved reserves  15.0 10.0 0.7
Wiater resoutces (cu km) 132 74.3 5.6

Source: World Factbook Database

Notes: (1) I only include in the category "mineral and enetgy reserves” the proved reserves of natural gas and crude oil;
then the adjustment factor for "mineral and energy reserves" is simply obtained by taking the mean of the respective
relative size of proved natural gas and crude oil reserves; (2) according to the World Factbook Database, land use in
Greece is 63.4% agricultural, 30.5% forest and 6.1% "othet", while the corresponding figures for the Czech Republic are
54.8% agricultural, 34.4% forest and 10.8% "other™: land structure is therefore very similar.

I. 3. Commentson Greek series

Turning now to the empirical resuits Greecel highlighta clearincreasan the national
wealthincome ratio over the period of interesgardless of the definitioh national wealth
(market or bookvalue) adopted. Specifically, the badke natioal wealtincome ratio
increasedrom 343% in 1997 to 416% in 2024% increasglvhile the marketalue national

| {



wealh-income ratio increasédm 326% to 402% (28increasefor the sake afompleteness,

| also report the adjusted bexdue national wealthcome ratiovhere equity holdindpy the

rest of the worldire adjusteiom marketo book valu€seeAppendix np). Resultdetween
adjusted and neadjusted bockalue national wealttrte very similar, regardléBso periods

are clearly distinguishablethe seriesbetween 1997 and 2011, ble®ok and markevalue
natioral wealtincome ratio increasatinost catinuously respectivelyom 343%and 3266 to
580%and 5036 (69% and 546 increase), before decregsio 416%and 40% at the end of

2014 28%and 256 decreaseHence, the crisis has led to a strong decline in the Greek national
wealthincome ratio. In spite of the wtlown contraction of national income from 2009
onwards (se&ppendix ni5), national wealth has declined even more sharply.

Book- vs. Market-value national wealth in Greece (1997-2014)
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As a little asidé stress that, in what follows, | focus on commenting and analyzingl®ok
national wealth series in the main text and refer to the Appendix for results cmatmarket
national wealthThis choice is mainly motivated by the fact that it is easwetdo froma first
decomposition of national wealth between domestic and foreign weadthctmdbetween
gowernment and private wealth when adopting the-\mlak definitionBesidesthat does not
prevent from fully investigating capif@ins/losses effeat® net foreign assess the equity of
domestic corporatiormvned by the rest of the woridstill valued at market prices. Nowa |
comparative perspective, the-20&lupwardtrend of the Greek national weatthome ratio
appess to be relatively aligned with tregios ofother developedcountriesreported in the
World Wealth and Income Database (WID)the exception of Germany where the national
wealthincome ratio is strikingly fl&ost2011, the Eurozone crisis has mat o a strong
decline in the national wealicome ratiof Germany contrary to what wabserven Greece.
But considering the trend of its national weattbme ratio in the pasbermany might be an
outlier.Thecurrently availabtata for France dritalystop201602011, so that it is not possible
to clarifywhether or not the Eurozone crisis triggered a relatively more abrupt decline of national
wealth rather than national income in ofheo AreacountriesThe case of the United States is
nonetheless interesting in that respect: the crisis erupted earlier baek00880d triggered a
five-year decreasetime national weaklincome ratipsimilar, in terms of magnitude, to the one
experienced by Greestarting from 201Hence, profoundnd prolongedinancialcrisesdo
seem to destroy relatively more wealth than income.
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National wealth-income ratios - cross country comparison
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More specifically, thereakdownof the Greeknational wealtinto its foreign and domestic
componerdg shows thathe accumulationf domesticapitahas been the key driver of national
wealth during the whole periggee graph belowBetween 1997 and 2011, the rise in the
national wealtincome ratiovasdriven by the rise in the domestralth income ratio, while
starting fron2012, the decline in the national waattbme ratio has been mostly driven by the
decline in the value of the domestic capital stock. Howegesf the key developmentstioeé
19972014periodis alsothe accumulation Wgreeceof averysizable negaB net foreign asset
position from-4% of national income in 1997-1%6% at the end of 2QHence, over 1997

2011, herisein the national weakincome ratiavaslimited compared to the rige themarket

value of the domestic capital stobi, the almost continuous builgh of large external
imbalances fromi% of national income in 1997 #©26 at the end 02011 And then,from

2012 onwards, the increase in the negative net foezijhas a percentage of national income
from -92% to-156%hasreinforcedhe declinén the national wealincome ratioAs shown by
Piketty and Zucman (2014) for the most developed ecorinotigted in their datasehe
foreign wealth, whether positive or negative, has generally been a small part of ndtional wealt
throughoutthe last decades even if some courikie$sermanyor Japarhave accumulated
large positive net foreign asset positlmetsause otheir persistentrade surpluseBut by
comparisonthe extenbf thedeepening of th&reek externambalances uniqueamong high
income countrie@eeAppendix ni6). For instance, while GermanyOs net foreign asset position
amounted td35% of national income in 201Be corresponadg figure for Greece was -of
13%0. Also, the welknownand debatedxiernal imbalance dfi¢ United States was only- of

28% of national incomieack in 2013t is important to bear in mind these orders of magnitude
whenthinkingabout Greecn orderto realize how important the developmentsiet foreign
asset®ver the lst two decades arehus, although domestic capital still represents the bulk of
the national wealth as highlighted in the graph below, the growing role of foreign wealth in




driving down the Greelnational wealtlover the periochas no equivalent in theorld of
developed economiés

Book-value national wealth in Greece (1997-2014) - foreign vs. domestic (% of
national income)
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Furthermore, e evolutionof private and government weathopresentsnteresting patterns.
The Greekprivate wealtincome ratio gradually increased @2972006 from 321% to 403%
(26% increase) but has stagnated ever &mmgertantly, he gvernment(net) wealth has
remained positive during the whole period in spite ofotioeousincreasén public debt. fie
government weaklincome ratiacosefrom around 20%n 1997to a recod level 0f162% in
2011, before abruptly declinthging the crisis and gradually returning to closendiéHevel
Due to this inverted ‘ghapd patternfollowed by thegovernment wealth, the rise in the
national wealtincome ratio over 192014 can befully attributed to the rise in the private
wealthincomeratio. Howevershort to mediumterm fluctuationsf the national wealihcome
ratiohave beemcreasinglgrivenby the dynamics of government weéitloughout the period
Indeed, e increase in the national wemlttome ratio between 2006 and 2011 as well as its
decline starting from 2012 have been entidilgedoy theevolutionof government wealtAs
such studyingthe goverment wealth accumulatias vital andshould enabl to better
understandboth the precrisis and crisis dynasd nationalwealth accumulation.

470ne should note as a caveat that the OofficialO net foreign asset positions do not include the offshore assets he
by residents in tax havens. Including for instance estimates of offshore holdings by housesidsficantly
change the pattern of the Greek foreign wealth.



Book-value national wealth in Greece (1997-2014) - government vs.
private (% of national income)
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A decomposition of markegalue(instead of bockalue)ational wealth between its private and
government subcomponents can be fougppendix njX. There is nothing particular to add
because the trend is exactly the sameloger look at the structure tife private and
government wealtbroken dowrbetween assets and liabilitesealsnterestindindings The
private wealtincome ratio has in@sed over 199006 because the value of private assets in
percentage of national income rose more rapidly than the value of private liabilities, and has
stagnated over 20Q014 because private assets and liabilities have grown at the sawerspeed
sine. Compared to the value of assets, private liabilities expressed as a percentage of nation
income are small throughout the whole period. Moreavepite ofgrowing liabilitiesthe
Greek government wealth has increased markedly throughout t8@119p&riod because the
value of public asseapparentlygrew faster than liabiliti€hen, as highlighted in the graph
below, the sharp increase in the government wealthe rab in 2010 and 2011 can be
attributed to the steady increase in the value of governmenfreisdetsed by the bailout of
local banks as we shall see latebunglso to the decline the value opublicdebt which is

the conse@nce of the massitradable public debt seff before the early 2012 sovereign debt
restructurinf. Finallythe crisis eventually led to a strdegline in the government wealth
income ratio up ui the end of 2014, whegovernment assets started losiegr value and
public debt surged with the second official baiuthe asset siddetgraphs show that the
crisis hagelatively moraffectedthe value of the general government gsast®pposed to
private onesThis mightbe explained by a combination of factfirst, investorsO anticipations
of imminent government ass@elloff to honor looming debt repayments that led to a more
pronounced decrease in the market value of government than privatéprassetéfect)
secondthe speedip of the privatizatio processas part of the secoretonomic adjustment
programmévolume effect)

48 Recall that debt securities are recorded at market prices in the database.
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Book-value private wealth in Greece (1997-2014) - private assets vs.
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Book-value government wealth in Greece (1997-2014) - government assets vs.
liabilities (% of national income)
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The breakdown of government assets and liabilities by asset classes ,Shefosethiae crisis,
it is essentially the value of fixed assets (mostly other structuresjdeorial buildings and

weapon systems for the governmentAppendix ng) which increased very significafityn

28% of national income in 1997 to 82%3bo increasein the end of 200Tonversely, the

value of domestic financial claims, including equity claims on domestic corporations, and natura
resources remained broadly stable. At the beginning of the crisis between 2008 and 2012, th
value of equitydidings in domestic corporations markedly increased, probably as the result of
the bailout of local banks in the context of the global financial crisis. It is important to bear in
mind that the increase in the value of government assets before thascdsigew by the
increase in the value of fixed assets (capital goods) owned by the government and not by a
increase in the value of equity stakes in Greek firms. Regarding the government liabilities, there
a clear pattern of substitution of domestict decurities by foreign debt securities before the
crisis. The market value of debt securities issued by the government and owned by foreigr
investors increased from 24% of national income in 1997 to 109% in the end of 2009 (354%
increasePuring the asis,we note the striking substitution of debt securities owned by the rest

of the world by loans from the rest of the world (official loans resulting from the successive
bailouts) The interested reader can find\ppendix ni8 the breakdown of governnieassets

when equity is valued at market prices.

it



Breakdown of government assets in Greece (1997-2014) - by asset
classes (% of national income) - equity at book value
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Putting government wealth in a crosantry perspectiiaroughout the periockveals thate

latter hasconsistentlypeenhigher in Greece than in the main Eun@a countriegésee graph

below) and thisin spite of thdargerpublic debtincreasehat took place ithe country As

reflected imMppendix nj9, the ratio of government assets to national income was significantly
higher in Greece thanamy major member state of the Eureafat thdeginning of the period

and was on an upward trend up until 2012, so that the gap with respect to other countries
widened significantlynportantly, on our period of interest, the size of the public sector in terms

of assets has grown much more rapidly in Greece than in other cotimiseghe high

concentration of assets in government hands (or put differently the large size ot gexfoub
in terms of ownership of assets) is a very unique characteristic of Greece and has had n

equivalent among theam developed economies of the Eure@aA

Government wealth-income ratios - cross-country (euro
area) comparison (1997-2014)
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Before | conclude this sectidnnote that up to now | strictly followed theinternational
guidelines of the ESA 20déyarding the computani of wealth, income and saviAg such,
the nationalcentral banks considered aspablic financial corporation and thiisludedn the
sectorof corporationsThe question might be askedetherthereis any rationale famerging

#$



the nationakentral bankf Greecewith the government in an extengedblicsector And if so,

what would thathange to the previous findinggarding government and private wealth

argue that the answerttee first question depends on the composition of the collateral pool
pledged by domestic banks to obtain central bank liquidities. If the governmditebizsd

massive exposure (for instance through goverguaranteed debts) to the central bank risk,

then merging the central baakd the governmenbalance sheetsan be justified. This is
however unlikely to happen in normal timégncentral bank loarns local banks are limited

in scopeand banks have plenty of assets to pledge as collateral. Hence, merging the central bar
and the government balance sheets chnbentemporary i.e. correspotadvery specific
moments when a country is affected by@merisiandthe government has a direct exposure

to the central bank risk. Merging both balance sheatd obviously increase the size of
government assets and liabilities ddab potentiallichangethe relative weightbetween
domestiass. foreigrelaimsandliabilitiesif for instance the central bank is financing its liquidity
injections by borrowing from the rest of the world aslé factbe case in the Eurarda with

the TARGET2 systenHowever, becausiee net wealth of the centtankis - or close to

zeroby definition (depending on the valuation of its eqiitypuld notthangehe government
(net)wealth This central banissueis discused further iMppendix n20. In what follows, |

continue to include the balance sheet of the national central bank in the private sector, notably
for the sake of comparability with the previously described series and also because we do nc
have sufficiently detailed data on the BatkeeceOs activities compared to other sectors. One
must nonetheless bear in mind the isdisesisseg@reviously, and above all the fact that the
Greek government is very exposed to the central bank risk over the crisisipeoddesery
existencefagovernmenguaranteed bonds (Pillar 1l bonds) in the collateral pool

To sum up thidirst section, | have constructed new series on the evolution of wealth in Greece
since 1997. | have notably highlightedaskedincreasan the nationalvealth income ratio
between 1997 and 2011, followed by a sharp decline thereafter. The trend has been driven by tt
evolution of the value of the domestic capital gtmrkfinancial assetfut theverysignificant
increase in externaibalances firdimitedthe rise in national wealth compared to the evolution

of the domestic capital stoekdthen amplified thdropin the value ohational wealth starting

from 2012.Besides, theogernment wealth has remaingasitive throughouthe period
(following an inverted -¥haped patteyn Even if the rise in national wealth can be fully
attributedto the surgen private wealth over the whole period, the government wealth has been
increasingly driving fluctuations in the national wieattme ratiowithin the periodIn
particular, the recent decline of the national weatime ratio during the crisis can be fully
accountedby the decline ithe government weakincome ratioNow, studyinghe dynamics of
national, foreign, domesticjyate and government wealth accumulation before and during the
crisis should help us better understanckélyedrivers of thevolution of the weaklimcome
seriesBefore moving to the second sectiomahnt toreemphasize thessumptions used to
constriet the series and to overcome the data limitations. Because detailed series on the
ownership of produced assets by institutional sectoeenly available for the year 2012, | had

no choice but to use the perpetual inventory method to obtain marksénekiever thehole

period of interest. This approach has abeunof methodological drawbacksrequires in
particularelyingon officialinvestmentlow series to derive the value of wealth at historical cost
and on an aggregate asset price todelxtain wealth series at market vdhwestmentlows
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might be imperfectly recorded, thus leading to ovarnderestimatethe resultingseriesat
historical costwhile theactualasset price dynamiasproduced assetsight notbe adequately
refleced bythe aggregaterice indicatochosen to estimate the sertbss leadingn turn, to

over or underestimatehe resultingseriesat market valuén order to obtain finer estimates of

the value of produced assets, it would be useful taé¢taded breakdowns by asset categories

of netinvestmentflows. The development of new price indexesafbroader range of non
financial assets also importan€inally official estimates of the value of 4poaduced assets
would greatly facilitatbe measurement ofationalwealth. In that respect, it essentiato

clarify as soon as possible the notion of property in Greece. The current uricéetdindythe
absence of a modern cadasserobviously a structural hurdle for the estimationhef t
breakdown of noproduced assets by institutional sectors. Overall, there is a room for data
improvements regarding both flow and stock series. | have tried to build the bescomaith
series possible withe currently available data becaubek thatbetter understandinfe
dynamics of capital accumulation in Greece is too important to wait for the publication of perfect
data.



[I. DYNAM ICS OF NATIONAL WEALTH ACCUMULATION IN GREECE SINCE
1997

As highlighted previousiie series on the evolution of weaftbome ratios in Greece exhibit
interesting patterns that need further investigatibos. strikingly, (i) the net wealth of the
general government sector rose up until the height of the crisis in spiteotdribeslylarge

increase in public debt and (ii) up to now, Greece has been unable to stabilize its negative ne
foreign asset positiqas a percentage of national incoiethis second section, | intend to

draw onsimplecapital accumulation equati@m&l on tle most detailederies orsavingand
investmentlows availablein orderto explain the dynamics of wealth accumulation in Greece
across institutional sectors and asset classes before and duringMwebioadly the goal is

twofold: first, try to rationalizéhe unsustainableacroeconomidynamics that led to the crisis
andthen analyzlkow the adjustment occurred during the crisis.

[1. 1. The dynamicsof national wealth accumulation

To begin,I consider four time periods: the whole pe(i®D72014), as well as ¢ler sub
periods, namely the gieiro Area period (1992000), the Euro ia precrisis period (2000
2007), and finally the crisis period (ZIAY°. Whenever possible, | document the dynamics of
nationalwealth accumulation ftive four periodg®. Following Piketty and Zucman (2014)se
a standard wealth accumulation equatiotlet@mposeaationalwealthaccumulationnto a
volume (savingnducedl andarelative price (real capital gdimssesnduced effect.The idea is
to focus on the drivers of tiheakvolution ofnationalealth, therebyeutralizing the impact of
variations in the price of consumption goddsis, n order tocalculateeal growth ratesof
capital accumulaticand derive real domestic curreretyrnsof capital gains or lossésise
serieof wealth, income and nedtionalsavingexpressedh constantiomestic currengyrices.
As reference price index to transfdima series expressegh to nowin current(domestic
currency prices | use the national income deflataq(ivalent othe GDP deflatgr™. | could
alternativelysea consumer price index but GDP deflators are usually of higherSuatiose
I" , is themarketvalue ofnational wealth at the end of peridd t, , thenet (of depreciation)
nationalsaving flow that adds to national wealth betweeafg@tdiod t and endf-period t+1
and!" |, the real ratef capital gains or loss&s national wealthetween endf-period t and
endof-period t+1. Thenthe accumulatio of national wealth simplygiven bythe following
equation

A A B T I (A B D I A N O B TR A I'L” !

with!" |, , thecapitalgaindossesinducedeal growth rate ofationalwealth(or equivalently
the realeturnof capital gaifl®sseson national wealth)

49Recall that the annual data presented throughout the paper are systematicpyi@hdata. As such, thiest

period 1992000 includes for instance the year 2000, while the second perR@Dz098rts in end 2000.

50| note in advance that detailed data on foreign saving flows by asset classes and institutional sectors are nc
available before Janu2fp1, so that | will not be able to systematically report the results for the first period (1997
2000).

51The national income deflator is calculated using series of national income expressed in current and constant price
available in the AMECO database.



and I.L the savingnducedeal growth rate afationalwealth(or simply the real growth rate

of national wealth that would have prevaitethe result of nemetnational savinigp the
absence of real capital ganesse®n assets and liabilijies

As highlighted by theationalwealth accumulation equatibrassumen this frameworkhat

new (nethationalsaving are made between-efigeriod t and endf-period t+1 and benefit

from capital gains or losses realized bettheetwo periods.By definition, for each period,
national saving flows equalke sum of saving done by households, retained earnings of
corporations and the budget balance of the goverrimeottantly, the budget balance is net

of public investmerit Dividing by national income and denoting the real growth rate of
national income between asfeperiod t and endf-period t+1, we hee:
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and!!, ! !"I—’the national wadthrincome ratio

Cumulating oven years, weobtain a multiplicative decompositioof national wealth
accumulation:

withtt 0 =1t (11 )i ) the cumulated saviigucedreal growth

"o IRTN

rate ofnationalwealth

et e @y )yt 1 the cumulated capital gains or leBshiscedreal
growth rate ohational wealth

and!!! 111 !#the cumulatecealgrowth rate of national incothe

As such, the real growth ratenational wealtltan besystematically decomposacer ay

period of timanto a savinghduced component (i.e. the real growth rate simply induced by new
Pnet d capital depreciatiddnationalsavinglows, or alternatively the share of the real growth
rate of national wealtkthat can be attributed to nemationalsaving, as well as into a capital
gains/lossesduced component (i.e. the real growthinaliéeced by real capital gains or losses,
or alternatively the share of the real growthofatational wealtthat can be attributed to real

52By definition, the fiscal deficit is equal to total revenue minus total expenditure of the government. Public
investment is in theory included in total expenditure. Gross or net saving of the government is equal to the fiscal
deficit plus gross or netviestment of the government.

53 All growth rates ameabrowth rates.
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capital gains or lossdf)we haveeroreal capital gains or losses on natiovealth over a given
horizon (i.e.! ! 1" 1 1), then the successivaational wealtimncome ratis can simply be
obtainedfor each periothy cumulating negwnet)nationalsaving flowsUsingmy annual series
expresseth constant pricesith the national income deflagtiocancompute foreach period the
saving and capital gains/lossesluced real growth rate$ national wealttthat explairthe
observed series of national wegtome ratios, and then cumulate themget the averageal
growth rates over tHeur periodsl aminterestd in.By doing so, real capital gains or losses are
estimated as residumiseach period according to

Hence, kg nature, theuality ofestimates ofeal capital gains or loséas residualsijtimately
depends on theuality ofthe series omet national saving flow (gross saving minus
consumption of fixed capital the AMECO databaseAs an important caveatstress that if
saving flows are imperfectly recordechpared to the values of s®tke estimatesf capital
gains or lossasill automaticalljncorporatemeasurement errors. For instance, if saving flows
wereunderestimated comparedéstimates o€apitalstocls, thenl would tend to attribute
missingsavingio real capital gaiasd thus overestimate the role of capital gathsving the
dynamicsof wealth accumulatibnHowever, theadvantage of using the perpetual inventory
method for the computation ohpitalstocksover timeis thatone directlyderives the wealth
series from the flow datdnerebyminimizing themargin of error compared to markatue
seriesof capital stockebtained by censlike methods from whom saving floasuld be
disconnected if badly recordecbmthe capitahccumulation equaticietailed previouslyget

the followingdecomposition of the national wealticumulation

Table 3 - Accumulation of national wealth in Greece (1997-2014)

National wealth (% of national income) Decomposition of the real growth rate of national wealth
- . ) Annual real growth rat§ ~ Saving-induced annual| Capital gains/losses-induc
B f dvall End of d val
eginning of period va ne of period value (A)+(B) real growth rate (A) annual real growth rate (B
Greece whole period o . o -0,5% 1,6%
(1997-2014) 343% 416% w2 -54% 154%
Greece pre-euro area o o o 2,0% 4,1%
(1997-2000) 343% 376% 6,2% 336 7%
Greece euro-area pre-crisis 0 o o 0,2% 5,9%
(2000-2007) 376% 453% 6,1% 2% 97%
Greece euro-area crisis 453% 216% 6.0% -2,4% -3,6%
(2007-2014) ! 40% 60%

Source: author's computations

Note: the table reads as follows: the real growth rate of national wealth in Greece over a given period has been X% a year on average over the period and can be
saving-induced wealth growth rate and a Z% capital gains-induced wealth growth rate. Thus, by construction: X%=Y%+Z%. Besides, | also report in italics the sha|
growth coming from saving vs. capital gains.

Indicative commentseal capital gains and losses have played a critical role in the dynamics of national wealth accumulation over the periods we are interested in. |
2000 i.e. before the adoption of the common currency, real capital gains on national wealth are of 4.1% a year on average and explain 67% of the increase in nati
constant prices), (2) during the euro area pre-crisis period between 2001 and 2007, real capital gains of 5.9% a year on average virtually explain all (97%) the "red
wealth, (3) during the crisis period, real capital losses of 3.6% a year on average explain 60% of the decrease of national wealth in real terms and finally (4) over {]
2014), the real growth of national wealth has been entirely driven by real capital gains (actually without these capital gains, national wealth would have decreased

54Note that one of the main reasons why saving flows might be underestimated is because they do not include
research and development (R&D is indeed considered as intermediate ioohsBotpR&D flows being almost
insignificant in Greece throughout the period (betwi&fo and 0.5% of national incomeAgpendix nj2},

including R&D flows in the official saving flowsO series is unlikely to change the magnitude of rea$ capital gain
found in this paper.
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Before the crisis, largeerageeal capital gains of respectively 4.1% and 5.9%ocxee897

2000 and 2002007explairdthe bulk of the real increase in national weatteed,positive

net nationalsavingflows only accourgd for respectively 33% and 3% of the real increase of
national wealth over 199000 and 2002007 During the crisisignificanteal capital lossen
nationalwealth(-3.6% a year on average over -2004) alongside withegativenet national
savinglows causedrealdeclinan national wealtbf -6% a yeaon averagdrecisely,\e@rthe

crisis period20072014, thenegativenet nationalsaving flowxplain 40% of the decrease
national wealtbxpresseth constant domestic currency prices, while real capital losses account
for the remainingart 60%). All in all over the whole period (199@14)cumulated real capital
losseson natimal wealthduring the crisisemaied smaller than cumulated real capital gains
before the crisis, so that,the absence ofationalsavingflows national wealth expressed in
constant prices would have increased on average by 1.6% a year. Coegeats&yet
nationalsavingduring the crisieffset positive netationalsavingoeforethe crisis, so that over

the whole period, the saviimgluced real growth rate of national wealth is neglth% (@ year

on average). As a result of these two r@wdhldynamics, national wealth has grown on average
by 1% a year in real terms over 1834 .Given tte prevailingow levels of national saving
before the crisis, it is worth noting the role played by real capital gains, which appear
retrospectively of gzamount importance to explain the general dynamics of national wealth
accumulation in Greece over 12074 (and thus the upward trend of the national wealth
income ratio highlighted in the first section of this paper)

II. 2. The decomposition of natimal wealth accumulation between domestic
capital and net foreign assets

With these preliminary findings in mimee cannow begin examininghe national wealth
accumulatioat a more detailed leveb as to better understand the underlying dynafnnezd
capital gains/losses vs. saving/investment .fldws do so,| suggest decomposing the
accumulation of national wealth into a domestic and foreign component. réhos, the
dynamics of nationadealth accumulatidoy noting that:

Moy, 1" wherel | and!"# | denote respectivalye domestic capital staamhkdthe
net foreign asset positiahthe end of period t

tey b tog, where! , and!"#, denote respectively the domestid foreigrwealthincome
ratios

", L1, wherel, and!, denote respectivelye net capital formatioandforeignsaving
flows (i.e. net lending/borrowimg/ from the rest of the worl@y} the total economy level
between endf-period t1 and enebf-period t

Then the decomposition of th@ationalwealth accumulation into a domestnd foreign
componen(! ,,;, and!,, , are respectively the reglurnsof capital gains or lossas domestic
capitalndnet foreign assebetween endf-period t and endf-period t+1)follows
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As highlighted in the first section, the domestic capital stock irdluabedinancial assets (e.g.
dwellings, nomesidential buildings, all sorts of structures, equipment, naturaletasés
Appendix nj1 for a detailed decompositiohdomestic capital at the total economy level at the

end of 201p whilenet foreign assets are the difference between gross external assets (i.e. all
financial claimsf domestic resident® the rest bthe world) and gross external liabilities (i.e. all
financial liabilitiesf domestic residentss™-visthe rest of the world) The balance of payments

data enable to calculate the foreign saving flows (net lending/borrowing to/from the rest of the
world) for each period as the sum of the current account balance plus the net foreign capital
transfers plus the net errors and omissions.

In order to derive the relative contribution of the accumulation of domestic capital and net
foreign assets to the broad dynamics of national wealth accuntblatrorgstmentsaving

and capital gains/lossesluced growth rag®n domestic anébreignwealth can be adjusted, as
follows:

With respect to thmvestmentsavingnduced wealth growth rate

and with respect to the capgains/lossesiduced wealth growth rate

1
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55Thus, the net foreign assets only include, strictly speaking, financial assets and liabilities. But in theory, the marke
value of the nofinancial assets such as real estate assets owned in the rest of the world by domestic residents o
owned by the resf the world in the country are incorporated. For instance, when a foreigner owns a real property
in the country, statisticians record that a domestic-cgupsiation owns the property and that the quasi
corporation is fully owned (through equity) Bgraeign investor. Because quasporations are unincorporated
corporations, these data should be included in the households and NPISHs sector.
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We obtain thefollowing decomposition adhe dynamics ohational wealthwhich directly

highlightghe impactson national wealth accumulat@imewnetinvestmentsaving and capital

gainsiosses odomestic capital and net foreign assets

Table 4 - Decomposition of national wealth accumulation in Greece (1997-2014): the role of net foreign assets and domestic capital

National wealth (% of national income)

Decomposition of the real growth rate of national wealth

Beginning of period value

End of period value

Annual real growth rate
(A)+(B)

Saving/investment-induced
annual real growth rate (A)

Capital gains/losses-induce
annual real growth rate (B)

Net foreign asgeBomestic cap

thlet foreign ass@smestic cap)

talet foreign asgeBomestic cap|

itdlet foreign asseBomestic cap)

talet foreign asgePomestic cal

Greece whole period 4% 346% -156% 572% 2,0% 3,0% -1,6% 1,1% 0,4% 1,9%
(1997-2014) 343% 416% 1,0% -0,5% 1,6%
Greece pre-euro area -4% | 346% -37% | 413% -3,3% | 9,5% -1,4% | 3,4% -2,0% | 6,1%
(1997-2000) 343% 376% 6,2% 2,0% 4,1%
Greece euro-area pre-crisi 3% [ 413% 127% | 580% 3% | 98% 20% | 22% L% | 76%
(2000-2007) 376% 453% 6,1% 0,2% 5,9%
Greece euro-area crisis 127% | 580% -156% | 572% 0,3% | 6,2% -1,3% | -1,0% 1,7% | 5,2%
(2007-2014) 453% 416% -6,0% -2,4% -3,6%

Source: author's computations

Note: the table reads as follows: the real growth rate of national wealth in Greece over a given period has been X% a year on average and can be decomposed into a Y% saving-induce|
gains/losses-induced growth rates (by construction: X%=Y%+Z%). Besides, the table highlights the relative contribution of foreign and domestic wealth (depending respectively on net I4
to/from the rest of the world and on gross capital formation) to national wealth accumulation. The reported real growth rates on net foreign assets and dadjestigicayiitatates (i.e. they tak
into account the relative size of the respective capital stocks) and thus directly reflect the respective impacts of net lending/borrowing to/from the rest of the world and domestic investm
wealth accumulation.

Indicative commentshe detailed decomposition of national wealth accumulation between net foreign assets and domestic capital provides several new findings: (1) real capital gains on
the pre-crisis period came from very significant real capital gains on domestic capital (due to the real estate bubble) and have been mitigated by real capital losses on net foreign assets
losses on national wealth during the crisis period have been driven by real capital losses on domestic capital and mitigated by real capital gains on net foreign assets, (3) over the whole
real capital gains can be explained by real capital gains on domestic capital, only partially offset by real capital losses on net foreign assets.

During the decade preceding the c(B8972007) the rise in external indebtedness was
sustained (in approximately the same proportion) by net borrowings from the rest of the world
and real capital losses on the net foreignpassiedio. This negatively affected the real growth

rate of national wehlbut was not sufficient to push it towards negative levels becdoese, i
meantime, the stock of domestic capital ghanplyas the resultf positiveinvestment flows

(net of capital depreciation) bmbst importantly of massive real capital ghimgo thereal

estate bubbléseeAppendix ny). As reflected in table 4, net investment flonvghe domestic

capital stockver 2002007wereslightlyhigherthannetborrowngs from the rest of the world

while real capital gains on domestic capital faeigreatein absolute termthan real capital

losses on net foreign assets. Because of these domestic capital gains, natroraswesltm
constant pricemcreased by more than 6% a peaaveragever the prerisis decade. During

the crisisin spite ofpersistenhet borrowings from the rest of the world, the country managed

to stabilize its external indebtednesgal termshanks to theeal capital gains on net foreign
assetsHence, real capital gains on net foreign assets playedah rote in the external
adjustment dynamics and also in mitigating the decline in nationaBwetithcontraction in

the price oflomesticcapital goodked to major real capital lossest@mdomesticapital stock

In addition, net domestic inu@ent flows became negative given the surge in capital
depreciation. Athisresultedn a largely negative real growth rate of national 6&dtla year

on averagever 20072014. Nonetheless, over the wholeripd 19972014 positive net
investment Ibws and real capital gains on the domestic capitalnsboekthanoffset the

negative impact of the rise in external indebtedness and of real capital losses on net foreig|
assets, thereby allowing national wealth to grow in constant prices (at b avgeagepll

in all, the finer decomposition of national wealth accumulation shows that the real capital gains
on national wealth over the 12914 period identified at the beginning of this second section
came only from real capital gains on th& stbodomestic nofinancial assets. Interestingly, real
capital gains and losses on domestic capital and net foreign assets followed opposite movemer
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before and during the crisiBherefore, pce fluctuations on external assets and liabilities
systematally enabletd mitigate the price fluctuations of the domestic real estate market, even if
this occurred at the expense of the countryOs external sustainability beforeBihieasrisis.

matter of fact, the pi&risis pattern of real capital gains lasdes respectively on domestic
capital and net foreign assets prevailed over the whole period. Indeed, real capital losses c
foreign wealth during the prasis period have only been partially offset by real capital gains
during the crisis period, whdenversely real capital gains on domestic capital during-the pre
crisis period have only been partially offset by real capital losses during the crisis. This is thi
reason why we observe, in spite of the crisis, persistent real capital gains orealhianaw
19972014. Thus, up to now, the crisis has not completely reversed the large real capital gain
experienced on the stock of domestic capital before the crisis dueabeketbubble®.

At this stage, it is stilld@arly todevelopa theoryaiming at rationalizirige precrisisdynamics.

In order to do so, it is necessary to study the accumuladomestic capitand net foreign

assetat the sectoral lev@overnment vs. private sect@yt, at the moment, | would like to
suwggest a working hypotheatsthe macroeconomic lev@iven the magnitude of real capital
gainson the domestic capital staokperiencedver the prerisis period, the perceived wealth

of Greek residents increased very substaati#ifig timeThat could have encouraged them to
consume more, thus save less (wealth effect), therefore creating a deficit of national saving ar
the need to borrow from the rest of the world to finance the local investménsgae.of real

capital losses endured external debt, themight have beeno incentiveon the side of
Greecdo stop foreign borrowings because real capital gating dwmestic capitatockwere

far higherthan the real capital losses on net foreign .abgetsiational dnders had no
incentives to stop lending on their side either, because they were precisely enjoying real capit
gains on theicredits Foreign capital flows were flowing in to finance domestic investments in
overvalued assets in Aoaded sectors such as constroctibereby further fueling the real

estate bubble, the deficit of national saving and the need to borrow even more from the rest of
the worldand so onAll in all, we begin to see the kind of-&afilling dynamisthat plunged

the country into the cissby jeopardizing its external sustainafihgre is no wonder that the
adoption of the common currency facilitated capital flows across members of the Economic and
Monetary Union, and thus these foreign borrowings in the case of Gfteec.periodof

euphoria underpinned by the underreporting of the budget deficit by the government, the well
known sudden stop followed after the fraud disclosure at the end of 2009. During the crisis, the
external adjustment came from the drop in domestic asset(andethe related real capital

gains on net foreign assets), even if the continuous increase in external borrowings because of tl
governmentBsiccessive officidlilouts prevented from significantly downsizing in constant
domestic currency prices tret foreign asset positiofhe common currenayascertainly not

the cause of the crigisr e But itarguablyacted as a catalyin the chemical sense of the

word Bin the detrimental sdlillfilling dynamigthat hit Greece.

561t is however possible that once the crisis will be over, there will be zero real capital gains ttequetimadit

This would confirm the broad empirical finding of Piketty and Zucman (2014), namely that over the long run, saving
and income growth rates are sufficient to explain the dynamics of the natioralcewedthatio, so that real

capital gain®( losses) play no role.

57Note for instance that the real estate bubble began well before the adoption of the Euro (ségpesalixin

ni7).
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II. 3. The role of the government vs. the private sector in the dynamics wét
foreign assetsO ardbmestic capital accumulation

Up to now, | have studied the accumulation of national wealth between domestic capital and net
foreign assets at the total econof@ay macroeconomic) level. Many questions remain
unanswered. How were net saving and investment flows, capital gains and losses distribute
across sectors within the economy? What about the distribution of net saving/investment flows
and capital gains/lass between asset classes? How can we explain persistent real losses on ne
foreign assets and persistent real capital gains on domestic capital-ggar adenon before

the crisis (1992007)? If economic agents are rational and optimize their poosisaving
decisions over an intimporal horizon, how could foreign borrowings possibly be sustained by
real capital gains on domestic capital as argued before?

In order to improve the previous analyisdraw on a noipublic datasedf the balance of
paymentswhich displays a breakdown of ¢thentryCiinancial accourst a very disaggregated

level by asset classes andtitutional holder$ Precisely, in the continuity of the previous
analysis, the datasstablego study: firstthe dynamics of national wealth accumulati@an

more granular level, namélgtween institutional sectors, ahdn the external adjustment
dynamicdy asset classes and institutional sectors at a very disaggregated level, namely at the le
of the goss external asset and liability positlarthis subksection, | focus on the dynamics of
national wealth accumulation between institutional se8éwause theletailed balance of
payments datanly start in January 2001, | dfopm now onthe 19972000 periocand thus |

restrict myself to the analysis of wealth accumuséidimgfrom the adoptiof the common
currencyJanuary 200ar equivalently end of 200¢livide the economy into twoainsectors:

the general government sector on thesaies the households and corporat{pnsate sector)

on the other side The idea is to break down the accumulation of domestic capital and net
foreign assets between these two sectors. Note that | leave aside the question of the allocation «
nationakaving and the redistributive effects of real capital gains/losses among sectors within the
domestic economy. The main interest of the detailed balance of payments data is that they enab
to decompose foreign saving flows (net lending/borrowing to/fr@mrdst of the world)
between our two main sectors. Indeed:

1 1 1™ wherel, denotethe net lending/borrowing from the rest of the world (or

foreign savind)etween endf-period t1 and enebf-period t, and similarly * the foreign
savingpf the government antf *® the foreign savingf households and corporations

58 The dataset is made available upon request by the Bank of Greece. | with to thank the Bank of Greéce Balance
Payments Statistics Division for their valuable help.

S9First, | stress that | have no choice but to merge households and corporations together because the detailec
balance of payments data | rely on to calculate foreign saving flows do not sepataiiel$ from nefinancial
corporations. Then, strictly speaking, the two main sectors | mention (government vs. households and corporations)
are not equivalent to the traditional separation between public and private sector. Indeed, saying thahtvould am

to considering that all corporations are privately owned. Yet, the government owns shares in domestic corporations
for instance. Public corporations (including the national central bank) are included in the general Ocorporations(
category. With thisageat in mind, | will nonetheless roughly say that | compare wealth accumulation in the public
and private sector.



At this stagat is useful to comment on tieries of saving and investment flé\ssevidenced
in Appendix n§, the government invested a lot inméstic capital goods up until 2009 (to the

exception of 2005 where we record a negative net investment flow). After capital depreciation,

thenet capital formatiocoming from the governmeatcounted for 3% of national income per
year between 1997 a2@09, whé the corresponding figures were of 3% for corporations and
6% for householdsWith respect to net national saving fldgmse Appendix nij2® only

corporations had a continuous track record of positive saving over the whole period. Net saving

of households became negative in 2000hasiemained so up to now, while the shae

occurred for the government starting from 2003. Overall, net national saving flows decreased

almost continuoushyGiven the level of capital formation at the total ecgnlawvel (see
Appendix n23), it is clear that the country (and most probably first and foremost the
government) relied on foreign borrowings to invest in domestic capital goods.

Now, the decomposition of the national wealth accumulation can be ftirtadra® follows:
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The decompositiof national wealth accumulation by institutieeelorgpresented in tabke
shows thathe rise in external indebtedness before the crisis2@D00was mostly driven by
net borrowings from the government and real capital losses of the privatitszegingly,
external net lending/borrowing flowkthe private sector were positbreaverage during the
period so that without real capital lossése net foreign asset position of the private sector
(positive at the beginning of the period) would have inclesasdse dbreignsaving flows.
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Besides, the government made zero real capital losses on its net foreign asset portfolio over th
precrisis periodBetween 2000 and 20@hotablymade largamvestments¢flected bypositive
netinvestment flowsh the domestic capital stottkseemsretty straightforwargiven the low

or negative level of domestic saving by the government throughout the peApggisdi

nij22 that the massive pubkaternaborrowings helped finance domestic investments, which
explainedin turn the major parof the real growth rate of domestic capitéihe total economy
levelduring the prerisis periodFinally, gen if the government realized real capital gains on its
stock of domestic capital goods, the real estate bubble mostly benefitted theegidvate s
During the crisighe increase in external indebtedness as a reselt lobrrowingsfrom the

rest of the worldcan be fully attributed to the general govern(tfiemtprivate sectactually
corrected its negative net foreign asset posf@apital gains on net foreign assets came from
both the government and the private sdmib relatively more from the governmentOs partfolio
Conversely, the public and private seottin suffered from real capital losses on domestic
capitalbut the latte were higher in absolute value on the private sectorOs portfolio. Over the
whole period, the government was nonethedss/ely more affected if we compare the real
capital losses endured during the crisis to the real capital gainsefossl the ciis Net
investment flowsn privatedomesticcapitalboecamdargely negativ@uring the crisis, thereby
contributingto the real decrease in national weahf.government, for its part, continued to
slightly invest in domestic capital goGd®r the whie period (2062014), real capital gains or
losses on net foreign assetseglagrorole in the dynamics of national wealth accumulation
because positive real capital gains on the govebmeemreign asset positicelized during

the crisis periodiere offset by real capital losses on the net foreign asset pdrti@iprivate
sectoraccumulateduring the prerisis period

Table 5 - Decomposition of national wealth accumulation in Greece (2000-2014): the role of net foreign assets and domestic capital

Breakdown between the government and the private sector

Decomposition of the real growth rate of national wealth

Annual real growth rate Saving/investment-induced Capital gains/losses-induced
(A)+(B) annual real growth rate (A) annual real growth rate (B)
Net foreign assets Domestic capital Net foreign assets Domestic capital Net foreign assets Domestic capital

Government| Private sectof Government| Private sectoj Government| Private sectof Government| Private sectof Government| Private sectof Government| Private sectof

G od -1,6% 0,1% 0,6% 1,0% 2,2% 0,5% 0,8% -0,2% 0,6% 20,6% 0.2% 1,3%
reece euro area perio N 0, A0, _ 0, £, 0, 0,
(2000-2014) 1,7% 1,6% 1,7% 0,6% 0,0% 1,0%
-0,1% -1,1% 1,0%
G N 2,2% | -1,6% 2,1% | 7.8% 2,2% | 0,2% 1,5% | 0,7% 0,0% | -1,8% 0,6% | 71%
reece euro-area pre-crisis » 0 0, R 0, 0 _ 0 0,
(2000-2007) 3,7% 9,8% 2,0% 2,2% 1,7% 7,6%
6,1% 0,2% 5,9%
5 o -1,0% | 1.3% ‘ -0,9% | -5,4% 2,1% | 0,7% 0,1% | -1,2% 1,1% | 0,6% -1,0% | -4,2%
reece euro-area crisis o U 1'ag P o 0
(2007-2014) 0,3% 6,2% 1,3% 1,0% 1,7% 5,2%
-6,0% -2,4% -3,6%

Source: author's computations

Note: the table reads as follows: the real growth rate of national wealth in Greece over a given period has been X% a year on average and can be decomposed into a Y% saving-i
gains/losses-induced growth rates (by construction: X%=Y%+Z%). Besides, the table highlights the relative contribution of foreign and domestic wealth (depending respectively ol
lending/borrowing to/from the rest of the world and on gross capital formation) to national wealth accumulation. In addition, saving/investment induced- and capital gains/losses-in|
rates on net foreign assets and domestic capital are systematically broken down between the government and the private sector (including in a very broad sense households and

Indicative commentg1) real capital gains on domestic capital during the pre-crisis period mostly benefitted to the private sector, whereas real capital losses on the net foreign asse]
primarily concerned the private sector; (2) during the crisis period, real capital losses on domestic capital were relatively more evenly distributed (although first and foremost concq
sector), whereas real capital gains on net foreign assets were higher for the government; (3) over the whole period, the government enjoyed real capital gains while the private sel
losses (both cancelled out each other with a zero net effect on national wealth).

| report inAppendix n27and B a detailed evolution ofalcapital gains and losses on domestic
capital and net foreign asdstyeriods (annual flone) the total economy level, as welbas
the general government and the private sector. This helps to understand the anagjtitede
time distributiorof flows




II. 4. The external adjustment gnamics since the adoption of the common
currency

Before concluding, | focus more specifically on the gross external asset and liability positions ir
order to analyze the external adjustment dyn#ratcsccurred before and during the crisis
classify the gross positions into three main categories ohassef.equity (including all types

of shares and foreign direct investments), debt securities and finally other assets/debts (includin
essentially currency and deposits, loans aeccteatits)A rapid detour by the evolution of the
composition of the net foreign asset posisounseful to motivate the current perspective. As
shown in the graphs below, theeakdown by asset classkéshe Greek net foreign asset
portfolio has indeedvolveda lot over time. On the asset side, the share of equity and debt
securities has increased significantly, while the initially overwhelming share of Oother debt assei
(loans, deposits, trade credits) has decreased gradually except between ZIOJ and
Conversely, the composition of the gross external liability position remained broadly stable until
2009 but, starting from 2010, the share of other debt liabilities has sharply inehdasex

share of debt securities decreased in the sapwtiors - to account for almost 90% of
external liabilities at the end of 2014. This pattern on the gross liability position is obviously the
result of the official bailouts tide facteplaced the Greek tradable public debt by official loans.
Overall,throughout the whole period, the respecsitares of the different asdetse never

been the same in the gross external asset and liability positions. | Agqpamdix n26, the

same graphs fatlinstitutional sectors (government, householdsyremigns).

Gross external assets in Greece (1997-2014) - breakdown by asset
classes (% of national income)

Gross external liabilities in Greece (1997-2014) - breakdown by asset
classes (% of national income)
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Moreover, s pinpointed previously and highlighted by the graph below, cumulated capital
gains/lossedefined as the difference between the stock of net foreign assets in market value
and the stock of net foreign assets at historical cost (calculated by cuextgatialynet
lending/borrowinglows available ithe balance of payment&re of paramouninportance to

explain the dynamics of foreign wealth.

Net foreign asset position in Greece (1997-2014) - market value
vs. historical cost (cumulated current account) % of national
income

50%

0%

=={==Net foreign asset positio
(market value)

-50%

«=={0=Net foreign asset positio
(historical cost)

-100%

Cumulated capital gains

-150%

-200%

By complementinghe gross external asset and liability positiomsrket valuavailable in the
countryQsfficial financial accounts, the detailed balance of payments data enable to study the
accumulation of foreign wealth at a very disaggregateBdawelly, he accumulation of net

foreign asseepends on the accumulatiorgodssexternal assets and liabilitvesich can be
decomposedust likebefore into a volume (saving) and relative price (real capital gains/losses)
effectas follows:
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By constructionthe reareturnsof capital gains/losses on external assets and liabilities are the
weighted sum of the reaturnsof capital gains/losses on each asset klapart in the tables
below the weighted returns on each assebtlthgsgross external asset and liability po$ftions

Table 6 - Accumulation of gross external assets in Greece (2000-2014) - breakdown by institutional sectors and asset classes

Decompositon of the real growth rate of gross external assets
Annual real growth rate Saving-induced Capital gains/losses-induced
(A)+(B) annual real growth rate (A) annual real growth rate (B)
Government Private sector Government Private sector Government Private sector
Equity Debt | Otherdebt|  Equity Debt | Other deb Equity Debt [ Otherdebt|  Equity Debt | Other debt Equity Debt |Otherdebt|  Equity Debt | Other debf
(all shares & FD| securities  assets |(all shares & FD| securitie] ~assets |(all shares & FD| securities| ~assets |(all shares & FD| securitie§ assets |(all shares & FD| securitie{ assets |(all shares & FD| securitie§ assets
00% 04% 0,0% 1.1% 2% | -03% 0,0% 03% 01% 12% 45% 23% 0,0% 00% | 01% 0,1% 03% | -26%
Greece euro-area period o o ') 9 o
(2000-2014) 0,4% 5,0% 0,4% 8,0% 0,0% 3,0%
5,4% 8,4% -3,0%
0,0% 00% ‘ 0,0% 21% 74% | -01% 0,0% 00% 0,0% 2,1% 6.9% 39% 0,0% ‘ 00% ‘ 00% 0,0% 06% | -4.1%
Greece euro-area pre-Ccrisi|
o o 3,5
(2000-2007) 0,1% 9,4% 0,0% 12,9% 0,1% 3,5%
9,5% 12,9% -3,4%
0.0% ‘ 0.7% ‘ 0,1% 0.1% ‘ 1,0% ‘ 0.3% 00% ‘ 0.7% ‘ 0.1% 03% ‘ 22% ‘ 0.7% 0.0% ‘ 0.1% ‘ 0.2% 0,2% ‘ 1.2% ‘ 1.0%
Greece euro-area Crisis ® o o o o .
(2007-2014) 0,7% 0,8% 0,8% 3,2% 0,1% 2,5%
1,4% 4,0% -2,6%

Source: author's computations
Note: the table reads as follows: the real growth rate of gross external assets in Greece over a given period has been X% a year on average and can be decomposed into a Y% saving-induced growth rate and a Z% capital gains/loss|
construction: X%=Y%+Z%. Besides, the table highlights the relative contribution of the government and the private sector (households and corporations) to the gross external asset accumulation. For both sectors, | also provide a bre|
asset accumulation on the gross external asset position by asset classes (equity, debt securities and other debt assets).

Indicative commentgl) over the three periods of interest, gross external assets have suffered from real capital losses of approximately 3% a year on average (mostly coming from the private sector), while the gross external asset pos|

sustained lending flows to the rest of the world on all categories of assets (also mostly coming from the private sector); (2) during the pre-crisis period (2000-2007), real capital losses were cor on "other debt
while during the crisis (2007-2014), all categories of foreign assets suffered from real capital losses, primarily concentrated on debt securities and other debt assets held by the private sector.

As highlighted in tabi over the three periods of interasiegross externalsset positionf

Greece hasuffered from real capital losses of approximately 3% a year on averaigiegpthile
growingbespecially during the presis period an average real rate of ¥2r yeabas the

resultof sustainegositivenet savingflows on all categories of assBusting the precrisis

period (200@007), real capital losses on gross externalds3ds a year on averagere
essentiallgoncentrated on Oother debt assetsO held by households and corpduiidmes

latter made real capital gains on their foreign investments in debt sétuhtestage, it is

worth reminding that real capital gains or losses may result either from changes in foreign ot
domestic asset prices or from exchange ratgeshan the end of year depending on the
currency denomination of foreign assets and liabilBiesause the tDer debt assets@egory

includes mostly assets whose market value expressed in a given currengpestadtte vary

much (deposits, logrisade credits), observed real capital Issee&llogicallybe explained by
exchange rate movemermtswever,one should note thatis nonethelespossible to observe

real capital gains or losses on loans, independently of exchange rate modsméntsfitml

financial accounts record in theory loans at Omarket valueO by subtracting to the nominal value
loans the loan loss provisions. In case of defaults of loans, the loan loss provisions should
increase, and ultimately the market valuertf tiecrease. Nonetheless, using the Greek data on
the currency breakdown of gross external assets eshynatate and Shambaugh (200@)

60 Returns are weighted according the relative size of each asset class in the gross positions.

61Remember that the estimates of realatagsins or losses are domestic currency returns, so that the appreciation

or depreciation of the domestic currency against a given foreign currency immediately generates capital gains ¢
losses.
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see that a significant share of gross external assdenerasmatedn foreign currencies that
depreciatedsis -visthe Euro over the period (sé&ppendix n32). Overall, an appropriate
weighted exchange rate for gross external assets shows that on average external assets depreci
over the period because of exchange rate movements, which explains whyewsee skt

real capital losses in domestic currency t@unsg the crisis (07#2014), &lcategories of

assets, especially debt securities and again other debt assethehplivaie sectpsuffered

from real capital losses of 2.6% a year aageM/hile real capital losses on other debt assets
were lower compared to the -presis period, households and corporations made major capital
losses on their foreign portfolios of debt securities and équdy.reasonably attribute these
losses tosset price movementsathercountries affected by tR€08 global crisis (or by the
Eurozonecrisis starting from 201@ut giverthe persistence of these losses overZIY, it

appears that Greek assets abroad were located in countries that have durably suffered from tr
crisis.Overall, the pattern of persistent real capital losses on gross external assets observed i
Greece thoughout the whole period (26@@14)is particularly strikingnd probably almost

unigue among European countogsr such a long period of tink®r the precrisis period in
particular,tipoints to tle fact that foreign investmentsotablyby the prvate sector may be

badly monitoreavith respect to the exchange rate expasut@lsavorthlesslgoncentrated on

very lowyield investments such as depolsitportantly, thefact that foreign investments are
concentrated on levield assets cannot kip the real capital losges §& However, it can
explainwhy significantcapital losses on thvery asset clas®.(.because of exchange rate
movements in this case) have suchngportance at the aggregate 1#&uastly, it should be

borne in mindthat all this dynanmgmn gross external assets involves almost exclusively the
private sector (households and corporations). The goveputsmnemoney in the rest of the

world during the crisBnotablyby buyindoreign debt securiti€but this emains margirfal

Regarding external liabilitieg, notice thamet borrowings from the rest of the world increased

the gross external liability pios at an averagealrate of 11.% a year over 20@007 Most

of foreign borrowings were in the fooidebt securities issued by the government (60%) or of
equity issued by domestic corporations (20%). Besides, before the crisis, significant real capit
losses on the stock of external liabilities (3% a year on average) also contributed to increase ti
external imbalance of the country. These real capital losses on gross external liabilities during tr
precrisis period essentially came fraied debt liabiliti€issued by the government (30%)

and the private sector (708#)d equity issued loprporatons.On the contrary, the country
realized real capital gains on the debt securities issued by the government and purchased by t
rest of the worldThe real capital losses on other debt liabilities are rather puzzling because the
country also endured real capital losses on the same category of assets on its gross external a:
position.This would tend to show that there is an asymmetry in thecgudesromination of

these assets on the asset vs. liability sideeftéineal balancéndeed, the only way to explain

these real capital losses would be to say that while foreign deposits or loans to the rest of th
world were denominated in currentied depreciated against teo, the deposits or loans

62|ndeed the risk profile has only an influence on yieldsn capital gains or losses.

630ther things being equal, the higher the share of a given asset class in the total, the higher the importance of
given pattern of capital gains or losses on this very asset class on the total.

64Gross external assets increased by 0.8% a year on average during the crisis as the result of new investments abr:
by the general government.
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from the rest of the world were denominated in curestigieappreciated against theover
200602007°. This is nonetheless contradicted by the dataAfsmendix ngl). It might be
thereforedue to measurement errors if the values of the stocks of other debt liabilities are
partially disconnected from the corresponding saving Bowsg the crisis (20€2014), the
countryOs net foreign asset portfolio benefittedldrgm real capital gaims averag¢s% a

year), notablgn equity issued by corporati¢2g% a year on averagell debt securities issued

by the general governmébts% per year on averageh result of falling domestic asset prices.
Precisely, because of real capital gairdomestic equity, the gross external liability position
decreased by 2.8% a year on average ovet@@)ivhile the latter decreased by 2.7% a year on
average due to the capital gains on public debt securities. The real capital gains on extern
liabilties enablethe gross external liability position to decrease in reabtef® a year on

average over 20@014n spite of theininterruptedlows ofnet borrowingérom abroad4.%%

a year on average) on the part of the government (e.g. new borrowings in the form of loans due
to the successive bailout programmes increased gross external liabilities by 6.5% a year ¢
average over the crisis periddje real capital gains on grosereal liabilities experienced
during the crisis largely offset the real capital losses endured before the crisis: over the whol
period (200@2014), real capital gains decreased the value of grossliekiétiesl by an average

of 1% a yearn that £nse, the crisis undeniably played a role in stabilizing the external position
of the country. But over 20Q014, new borrowings from the rest of the world increased the
stok of external liabilities byBa year on average (net effectrense by 88 ayear on
average). About two thirds of these borrowings came from the government in the form of debt
securities (47%) and other debt liabilities i.e. loans(5896) remaining third is due to the
issuance of nevihares by domestic corporations (thisaexpl17% of the increase in the gross
external liability due to new borrowings) and a mix of new loans made kgposits
transferred to the Greek private agents (households and corporations).

Table 7 - Accumulation of gross external liabilities in Greece (2000-2014) - breakdown by institutional sectors and asset classes

Decompositon of the real growth rate of gross external liabilities
Annual real growth rate Saving-induced Capital gains/losses-induced
(A)+(B) annual real growth rate (A) annual real growth rate (B)
Government Private sector Government Private sector Government Private sector
Equity Debt | Other debt|  Equity Debt | Other deb Equity Debt | Otherdebt|  Equity Debt | Otherdeb]  Equity Debt | Otherdeb]  Equity Debt | Other deb
(all shares & FD| securities| liabilities |(all shares & FD| securitieq liabilies |(all shares & FD| securities| liabilties |(all shares & FD| securitie§ liabilities |(all shares & FD| securitieq liabilities |(all shares & FD| securities| liabilities
N | ‘ 0.6% ‘ 35% 0.4% ‘ -0,1% ‘ 2.5% ‘ 2.5% ‘ 2.8% 14% ‘ 0.0% ‘ 1.2% ‘ 71‘9%‘ 0.7% 1,0% ‘ -0.1% ‘ 1.3%
reece euro-area perio
P 4,1% 2,8% 5,3% 2,7% -1,2% 0,1%
(2000-2014)
6,9% 8,0% -1,0%
| [ 63% [ o2 30% [ 0% [ 5% [ 7a% | o 23% [ 01 [ 2% [ Lo [ 10% om% [ oow [ 22%
G’eeceé‘gg(’fgzg%'m”s' 6,5% 82% 6,5% 53% 0,0% 2
14,8% 11,8% 3,0%
) ‘ -4.9% ‘ 7.0% 2,2% ‘ 02% ‘ -0,2% ‘ 22% ‘ 6,5% 05% ‘ 0,0% ‘ -04% ‘ -2‘7%‘ 0,4% 2.8% ‘ 0.2% ‘ 03%
G’eec(eﬂf;?"_’z'g’&a) crsts 21% 2,6% 4,4% 01% 2,3% 27%
-0,5% 4,5% -5,0%

Source: author's computations

Note: the table reads as follows: the real growth rate of gross external liabilities in Greece over a given period has been X% a year on average and can be decomposed into a Y% saving-induced growth rate and a Z% capital gains/jo:
by construction: X%=Y%+Z%. Besides, the table highlights the relative contribution of the government and the private sector (households and corporations) to the gross external liability accumulation. For both sectors, | also provade
liability accumulation on the gross external liability position by asset classes (equity, debt securities and other debt assets).

Indicative comment§l) during the pre-crisis period (2000-2007), the gross external liability position has suffered from real capital losses of 3% a year on average (the corresponding figure is positive in the table but of course because
this is a capial loss from the Greek point of view), coming essentially from other debt liabilities of the government and private sector and equity issued by domestic corporations; (2) during the crisis, the country experieneedrvequitrge]
issued by domestic corporations and debt securities issued by the government as a result of falling domestic asset prices: this allowed the gross external liability position to decrease in real terms in spite of the surge in thet borrowing|
government (particularly marked on the “other debt liabilities" category where official loans of the bailout programme are recorded); (3) over the whole period, the gross external liability position recorded positive real i
crisis largely offset the capital losses endured before the crisis (nonetheless, given the large real capital losses on gross external assets endured throughout the period (3% a year on average see previous table), thispeattinetcsyfialen|
gains on net foreign assets).

| am now in a positiorio sum up what we have learnt so Bafore the crisithe general
governmentheavilyborrowed from the rest of the worlyy issuingdebt securities, while

Indeed, the real rates of capital gains/losses are always calculated with respect to the domestieecerency. Gr
would thus have had an unhedged exchange rate exposure in the countryOs net foreign asset position.
66 Official loans as part of the countryOs bailouts.



simultaneously investing a lot of money in domestic capitallguodsidence suggests that the
issuance of external debt securities largely served to financedhiése isvestmentdp until

the crisisthe governmergnjoyedsignificanteal capital gains @tsdomestic capital stqakhile

avoiding enduring real capital losses on its regrioasset position (and even enjoying real
capital gains on its issuances of external debt secltémest)t was all the more prompted to
furtherborrow from the rest of the worldrough the issuance of new botits it realized real

capital gam on theevery instrumentsas well as on the domestic asbetg helped finance.
Theoretically, capital gains should be purely transitory, and thus have no effect on the arbitrag
between consumption and saving of infinitely-lleed rational agentBut from a political
economy perspective where the government is asgjited agent because of the very
existence of electoral cycles, there is no reason that capital gains do not have a direct impact ¢
the saving decisions (more specifically, digs#edisions in this case) through a classic Owealth
effect®. During the crisis, the pace of external debt accumulation resulting from new
borrowings barely slowed dofen the governmeniThe structure of external debt nonetheless
profoundly changedaecause loans provided by the rest of wordcexbexternal debt securities.

Over 20072014, the gross liability position increased on average by 6.5% a year because of ne
loans, while it decreased by 2&2%earollowingthe reduction in the stock débt securities

held by the rest of the wdfldAlongside the continuous accumulation of foreign debt, the
government enjoyed large real capital gaiits stock of external debt securitBes.its stock

of capital goods suffered from real capitaldogdein all, the government wealth decreased
substantially over 20@@14 in spite of the real capital gains on external debt seAgritoes.

the private sectosjgnificantreal capital losses on both external assets and lighilised a
deterioation of the private net foreign asset positi@pite of positive forgn savinglows (i.e.

relatively more investments abroad than borrowings from the rest of théeforéhe crisis

Given the nature of assets affectethbgevery losseshe most likely scenariotisat the Greek

private sectdiailed to hedge iesxchange rate exposareaverage(ecisely, deposits of private
agents abroad were denominated in foreign currencies that tédpageimst the uto, while

deposits and loamsceived from the rest of the world were denominated in foreign csrrencie
that appreciated against thedx Regarding the domestic capital stthek private sectavas

the first beneficiargf thereal estatbubble Whie positivenet investment flowsf the private

sector increased the real value of national wealth by 0.7% a year between 2000 and 2007, r¢
capital gains on tldomestic capital increased national wbglth1% a year on averagee
comparison betweerapital formation resulting fropmivate sector investment floarsd real

capital gains arapital goodsighlightghattheincreasén the value gprivate wealtfmeasured

in constant priceg) Greece wasostlygenerated by bubblebefore the crisidt is particularly

striking totake notehat the bulk otapital formatiomt thedomestic levalerivedfrom public
investmentsBefore tle crisisthe Greek economyasthereforemostly driven by the public
sector.In fact, the private sector essentially invested albooatstance, ignoring capital gains

and lossedhe gross external asset position ofpthete sector increased by 42® year on

67The wealth effect is the change in spending that accompanies a ghencgévéd weHlthe perceived wealth

increases as the result of real capital gains and if the government is short sighted (because of electoral cycles), the
should spend (i.e. borrow) more immediately.

68 Note that, here, the reduction is not the result of a drop imakket value of bonds (which is reflected in the real
capital gains on external debt securities) but rather a consequence of (i) the early 2012 restructuring that reduced tl
nominal value of the Greek tradable public debt, (ii) thdo@esticationO d¢he government debt securities
holdings when Greek banks purchased bonds from foreign banks at the height of the crisis.
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average over 20Q007 because péwinvestments in equity (16%), in debt securities (54%) and
new loans or deposits abro80%) During the crisisdomestic net investment flowt the
private sector became negative (as thewotasiirge in capital depreciajicand privateapital
goodssuffered from heavy real capital loddepefully, this was counterbalanced by g sha
adjustment of the net foreign asset posiBetween the end of 2007 and the end of 2014, the
external balance of the private sector quickly moved from a negativ80&velf (hational
income) to a positive one (20% of national infoawe the resultof positive net
lending/borrowing to the rest of the woddd real capital gaios net foreign asseta detail,

the private sector kept investing in foreign assets (although less heavily than before the crisis
downsized its net borrowings from thet g the world to almost zero and corporations realized
massive real capital gains on their shares held by the rest of the world.

To conclude, | will try tsuggest an interpretatiohthe dynamicthat precipitated the country

in the crisisThe lowlevel of national savingriginating in the households sebtiecause of the

real estate bubblorced the local economic actors to borrow from the rest of the world to
finance domestic investments in capital jbdtie government primarily fulfilledsthask, thus

initiating a significant and detrimental rise in extputidic indebtedness. On the contrary,
corporations partially turned away from domestic investments. The private sector seems to hav
split into two: on the one hand, the banks andith@onfinancial corporations that heavily
invested abroad, and on the other hand, the smaller locath@@micro firmsO) that had no
choice but to survive locally with little or no prospect of investilengovernment probably
overinvested in thegomestic economy, which ultimately resulted in a huge external public debt.
Conversely, the private sector massively invested abroad and made persistent real capital los:
on its net foreign assets, thereby further worsening the countryOs extemuailityuStaene

was clearly a misallocation of capital at the total economyTlevédey issue is now to
understand in what sense these public and private unsustainable dynamics weseetglated.
possible explanations: either most of corporatiomsnmed credit constrained and thus did not
benefit, as opposed to the government and a limited number of big firms and banks, from
increasing financial integration; or the public sector was too big in terms of ownership of assets
and therefore OmonopoliZedomestic investment by Ocrowding outO local corporations, leaving
the biggest no choice but to invest abrivathe first case, the government would have had no
choice but to borrow from the rest of the world to invest locally and support the economy. |
the second case, the size of the public sector would be toBa#mexplanationsouldeasily

be reconciletb contribute toexplain the problen®ne could argue that an environment with
structural factors such as the small size of firms and th&2argethe public sector, combined

with cyclical factors such as low national saving amid a real estate bubble and a complet
liberalization of capital floirsed everything it takes to degenerate into an unsustainable public
debt accumulation.

69 Experiencing an increase in their perceived wealth because of real capital gains, Greek households
consumed/borrowed more and thesssed less. This resulted in negative net saving for households throughout the
whole period (sefppendix nj2). The low level of saving by households throughout the period might also be due

to offshore tax evasion, which is considered as a rampant pieman@reece.
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CONCLUSION

After constructing and documenting new series on national wealth and its main components in
Greece since 1997havestudied the dynamics of national wealth accumulation and external
adjustmentn the countrybefore and during the crididave tried to construct the best series
possible using thlaurrentlyavailable data in a comprehensive manneclear that there is still
alargeroom fordataimprovementsln particular, there are at least threa where better data
would beparticularhhelpfulto refinethe seriedirst, detailedseries on net investméiatws (i.e.

gross capital formatiaandcapital depreciation a.kcansumption of fixed capital) theasset

class levek.g.for dwellingsnonresidential bldings, other structures etsgrongdadditional

price indexes for neinancial assets.@.for commercial properties, land categeties); and

third, official estimates of thenarketvalue ofthe natural capitadtocki.e.land and energy
reservesRegarding the value of land amdablyits breakdown by institutional sectors, the
implementation of a modern land regigtadasterappears aa prerequisite ibreece The
improvement oturrentdatais thereforecriticalto better estimate in particular the valugef
domesticcapital stockAs | have tried to highlight in the papeonitoringthe evolution of
domesticapitalandnotablyof real capital gains on domestic assets really matters as soon as we
want to undrstand theinderlyingdrivers of international capital flovs.the time of financial
globalization, there is no doubt thahstructing homogenous and detailed samidemestic
capitalin every countrys important forour understandg of internatioal economics and
finance The development and publication of data on (meaket) national wealth is still in its
infancyD just as the data on saving/investment flows and national increi@ the early
1950s. Statistical institugg®uld take thissue seriousty furtherwork on the publication of
retrospectivehistorical data and on the harmonization of methodsexstingdata across
countries. Besides, economists from the academicsthvauld alsaeal with the problem and,

if necessary, gethead of official statisaois as Kuznets did in the 193940s for the
measurement of economic growth.

Drawing onthe detailedanalysis of national wealth accumulation, | have suggested
narrativeof the Greek crisishat can complementhe tradtional Opolitical viewfOcusing
exclusivelpn hidden fiscal imbalanckargue that theeal capital gains on the domestic capital
stock resulting from the real estate buthiaie begun in the mit990splayed a critical role in
driving the externahbalances accumulated in theupro the crisiollowing theadoption of

the single currencyndeed, substantial capital gains of househakisagfrom the property
bubbleincreased their perceived wealth and thus their consumiption expense shving
through a classic Owealth effadtObservablelynamicsn official datssuch as offshore tax
evasion mighalso partly explainthe low level of domestic saving observed throughout the
period®. Thiswould bea more unorthodox approach of thationalsaving defiddthat could
prove to beparticularly relevant in a country like Greece where tax fraud i thoogh
rampant phenomenoHowever, if tax fraud could help to explain the tendentiously low level of

70Currently, the available indexes focus exclusively on residential properties.

71 According to this hypothesis, a part of the savings of Greek households would not be reported in official data
because it would simply be placed in offsteordnavens. In any case, it is clear that tax evasion is potentially a
shortfall for domestic investment. Zucman (2013) shows that the orders of magnitude of offshore tax evasion can be
very high.
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recordednationalsavingin the country we can hardly imagine that it coatdount forthe
continuoudecline imationalsaving(as a share of national incorhe)ingthe decade prior to
the crisis. Indeethere was priomo GhoclOlikely to further encourage offshore tax emasio

the late 1990s. This is the reason why | believe that the real estaterbabidike main causal
factorof the nationalsaving deficiaind the related need to borrow from the rest of the world to
finance domestic investmelnt the spirit ofBernanke (20059ne couldalsoreasonably argue
thatother factors than domestic offies.sayglobal factors) contributed to explaining the surge
in financial capital flows from the rest of the wdttthetheless, becayse-crisiscapital flows
were nostly between member countéshe Euro Aea,the story would nogxactlybe the
same as the one highlighted by Bernarkisglobal saving gltiteory?. Preciselythe external
factors thatmight havesustainedigh levelf capital flows to Greece could be (i) high
saving because of aging popul&tard the low prospective returns to domestic investment
northern countries lik€ermany(amid slightly decreasirgpk estate prices in real ternsge
Appendix njldecining workforces and high caplgddor ratiosand (ii) the structural decrease
in real interest rates triggered by the creation of the &ldlthe adoption of the single
currency Because foreign capital flows waimarilyflowing in nortradedbubbling sectors
such as constructiofseeAppendix nf), the aforementioned combination of domestic and
external forces created a detrimentafisglling dynamics that inevitably ended up in a sudden
stop.In this sense, theuEo acted not as a caume as a catalystn the chemical sense of the
word Din the run up to the cristsUp to nowijt justmight be that this narrative of the Greek
crisisactuallyapplies to the other periphery countries uhdewent adjustment programmes
during the cris (i.e.Ireland, Portugal and Spain), and thus providésbalnarrative for the
Eurozonecrisis.Namely,as evidenced by the BIS data fgggendix nj}), Spain and Ireland
experienced very severe real estate bubbles starting fromtB@0&idHowever, thelata for
Portugal are not available on a sufficiently long geraitbw for a medngful comparisdh

The net foreign asset position of these countries also deteriorated sharply beforebthe crisis
although less in Irelaras a percentagd pational incomecompared to the rest of the

periphery.

Then, mostmportantly | have shown thahé key featuref the precrisis developments
Greecas that the governmeint the first place instead of the private sectachas n Ireland
or Spainb heavilyborrowed from the Euro Area creditor countrie® finance domestic
investment. Understanding wieynainsa real challenge for macroeconomists tddayggest
several explanations for tmaile stressing thadll can explaipart of the mechanisat work
() financial frictionslue to insufficiently deduropean and domesftinancial markets arie

72Remember that, when framing the Oglobal saving gloy) Bernanke (2005) insists on the transformation of

major developing economies following the financial crises of the 1990s from net borrowers on international capital
markets to net lenders through the accumulation of feneitpange reserves.

73Theincreasing number of retirees relative to the number of workers leads workers to save more in order to pay
pensions.

74The adoption of the single currency by encouraging capital flows did not immediately generate the right incentives
to correct the housinbubble that started in the 1990s.

75In real terms, the Spanish and Greek property bubbles appear to be of comparable magnitude. By contrast, the
Irish bubble was even more severe.

76 Nonetheless, official data, starting from 2008 onwards, suggeshthat aod real prices have declined less than

in the other periphery countries, so that the real estate biftibkver existeB®could be of lower magnitude.

77Indeed, the level of domestic saving was substantially higher in Ireland throughind.the pe
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predominance ahicro firms, (ii) thelargesize of the public sector terms of ownershipf
assetsand (iii) particularhistoricalcircumstancesnamely the 2004 Summer Olympilcat
favored largescale public investmentver the prerisis period According to the first
explanationa significantpart of Greek firmsb notoriously small and famriyn b remained

credit caistrained anthusdid not benefit from increasing financial integration and the related
decrease in the cost of capital following the adoption of the single ¢ar2&@dyas opposed

to the government andsanallnumber of big corporians® This wouldoe coherent with the
mainideaof Gopinath et al. (2018)r instanceWith a very limitedaccess to the international
debt and capital markets well as few opportunities to secure loans from foreign rhanks
Greekfirms wereunable to borrowrom the rest of the worlthe necessary fundsdope with

the nationalsavingdeficit and cover the local investment déqreover, it is likely thahe
domestic banking sector partly faitedhannel foreign savings to local businesses in an efficient
manner, probably because the latter veeresmall and thus also crembtstrained at the
domestic levEl Therefore, the government might have had no choice but to substitute to
private agents tooostdomestianvestmentnd avoid a recessigccordingto this view, the
origin of thepublicexternal oveindebtednessould come from the private sector, pretisely

from financial frictiongelatedto the micro size of firmsand insufficiety deepfinancial
marketsConverselyhe second explanatiarctise®n the size of the public sector as opposed
to the size of firm®By sizeof the public sector,do not refer to theisual underlying concept of
government final consumption expenditure (i.e. mostly spending related to the workforce) or
evengovernment total expendittftebut rather to the market value of government assets
(combining financial such as equity in domestic firms affthaocial assets such as highways,
hospitals, schools etd.jocus on a problem that has not been raiséar snamely the size of

the Greekpublic sector in terms of ownership of asb&tay observeitsave alreadyoted that

the general government total expenditure as a percentage of national income remained broad
stable in Greece before the crisis andniase with or below the EU average, thereby pointing
to the Omyth of the bloated Greek stateO to quote the tittle of an article pulffisteignin
Affair§' (seeAppendix n83. But asevidenced in the paper, the ratio of govent assets to
national mcomewassubstantially higr in Greece than in the main Eur@a\countries at the

end of the 1990snd the government invested heavily in the economy therpaiteil the

crisis Thus, fom a OstockO perspective, the size of the public sectaodemsigrficantly
higher tha elsewher@ the Euro Aea whereasrém a OflowO perspective, stability of the

78 Privately held companies predominate by a wide margin in Greece. Indeed, excluding investment fund shares, th
(estimated) market value of unlisted shares accounted for almost 70% of the market value of total shares accordin
to the official financial aments. Besides, according to the financial platform Bloomberg, that provides data on the
ownership of firms (equity), even listed companies are often largely owned by rich families. Always according to
Bloomberg, only twenty Greek ramancial firms hadipped the international debt capital market as at end of June
2015. Norbank financing has remained extremely limited throughout the period. As evidepgeddix nj26

the percentage of external debt securities of corporations in the total gr@ddiakiitias has remained very tiny

and has only slightly increased over time.

79 Potential distortions within the domestic banking sector related to opaque and poor governance also might have
disrupted the efficient allocation of foreign savings éseaghal misallocation literature).

80|n addition to government consumption expenditure (payments of public sector employees, goods and services
expenditures like fuel for military, jets and rent for government buildings and other structures), gmakrnment
(gross) expenditure includes specific payments (such as social transfers, interest on debt, subsidies), gross investm
(on structures, equipment, software etc.) and other -tgmtadxpenditures (e.g. increase in the value of
governmenbwned lad). Total net expenditure is net of capital depreciation (i.e. taking into account net investment
instead of gross investment).

81D, Boucoyannis, OThe Myth of the Bloated Greek $tatei@n Affaiiugust 6, 2015).
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government expenditure ratio necessarilysnaagktions between components, including for
instanceincreasinginvestment spending ardeceasingdebt service costsVhat are the
conclusions to be dravan this stageAmid a real estate bubble, the government had even more
incentive to investin existing and new capital goods such as roads, airports, hospitatstetc.
alreadywned darge stock of assets which it was realizing real capital faBesides, from a
political economy point of view, the government can be considered asigtdbdrinvestor:

the electoral cycle encourages by nature political incumbents to implelieentvestments
through additional borrowings in order to affect growth prospects and hope for féelection
Hence, the larger thatial size of the public sector in terms of ownership of assets and the real
capital gains on these very assets (amitigatOperpetualO given the government@srishort
horizon), the biggethe incentives to increase the current stoclpulflic assets through
investment(either in new or existing assdts)Greece, welearlyexperienced a more rapid
increase in the ved of government assets than liabilgigisie from rolbver of existing debt,

public debt borrowed from the rest of the world was used to finance domestic investment and
subsequently the value of assets was increasing faster because they enjpyaldgaak ca
which was not the case for liabilitigse initial OovesizeO of the public sectmmbined with

the real estate bublteght be the trigger of this detrimental dynamics. In this sense, it might be
that public investments crowded out privatestment opportunities the domestic levley

investing in projectbat could have been undertaken by the private s#eonviseMoreover,

it is alscsurethat beyond the aforementioned endogenous savesiment dynamics between

the public and private sector, a historic event like the 2004 Summer Olympic Games createc
incentives (or simply required) to upgrade the countryOs infrastructure throughblivajor p
investments. We need only mention for instance the expansion of the Athens Metro system anc
the construction of th&leftherios Venizelos International Airpahte OTramO (metropolitan

light rail system), the OProastiakosO (suburban railway isistgnthe airport and the
suburban towns of Athens), the OAttiki OdosO (motorway encircling Athens) as well as obvious|
many stadiums and sport comple®es| these are largeale public investments related to the
hosting of the Olympic&o the debaton the causes of the Greek crisis boils down to the
following question: is the government too big or the firms too small? | argue that there is no
simple explanation and both approaches can be reconciled to explain the naggiiapOm

the one handn the context of a major real estate bubble and lower real interest rates with the
entry into the Euro, it is certain that the large size of the public sector in terms of ownership of
assets provided incentives for public investments financed byldoresgnngs given the low

level of domestic savirayailable On the other hand, strictly speaking, the crowding out
assumptiorof the private sect@hould be taken with caution, as we are primarily interested in
the use of foreigfand not domesfisavimy. But the idea that firms were constrained by their
microsize in their external borrowing capalagding the government to partially replacat@riv
actors for local investmerd,very plausibl®oth aspect® big government anaicro firms b

may have worked in the same direction to reinforce the detrimental dynamics of foreign
borrowings to finance overvalued assets in the constaetionUltimately, the accumulation

of public debt proved to be unsustainable because (i) intesifrtae government were made

820ther things being equal, the larger the stock of assets, the more a given average (capital gains) return genera
significant capital gains as a percentage of national income.

83 Conversely, an investor with an infinitely-tengn horizon would ignomapital gains in its investment decision

(zero wealth effect).



in assets whose value was artificially inflated by the real estate bubble until its burst in 2008, (i
markets were unable to assess the true market value of the Greek government assets given t
lack of official estimatesdalastly (iii) the fiscal capacity of the state (capacity to generate new tax
revenues) was limited given the poor quality of the fiscal administration. The adjustment was
inevitable at one point. By delaying the subsequent sudden stop in exterma, fihanci
fraudulousunderreporting of the actual fiscal deficits only worsenegpést Furthermore, |

have also shown that the countryOs external sustainability was further jeopardized by the prive
sector dynamics: in the fup to the crisis, corpdians (and among them first and foremost
banks)largely increased their overseas activities but suffered from significant real capital losse
on their external assets and liabffitids a result, the net foreign asset position of corporations
also deteorated, thus further increasing the countryOs external imbalance fueled by massiv
government borrowing®uring the crisis, the main difference between the public and the
private sector proved to be the capacity to adjust their respective net foteppsiasae

When domestic asset prices begun to fall sharply, it generated real capital gains on gross exter!
liabilities for both the governmedprimarily through the fall in debt securitiesO prives
corporations primarily through the fall iaquity pricesBut, in effect, the adjustment in the
current account and thus ultimately in the net foreign asset position came essentially from the
private sector because the real capital gains on government debt securities were offset by tf
surge in errnal debt following the successive official bailouts, dditdcteplaced tradable

public debt by loanbdlowadaysthe net foreign asset position taken as a percentage of national
incomekeepsdeterioratingat the country leveReaching a credibieal involving dedvelief
measures to achieve public debt sustainadmitigingirgent®. If such a deal is beyond the limits
where Europeans are ready to iganight bethe time to consider new OdirectO external
adjustment strategies, such as a degalgthe common currency or a unilatexél from the

Euro Area(i.e.devaluation of a new national currgnefich could help stabiligerough the

trade and valuation channelsak&rnalmbalance of the country. Precistlghgng the impact

on né foreign assets of such scenarios is an area for further research.

To concludgthis attempt to rationalize the notorious Ofiscal indiscipline of GragsaWeral
theoretical angolicyimplications Firstof all it can set a new and potentiaiynprehensive
framework to understand the dynanhes ked to the Eurozone crisis and help understand why
Greece is not fundamentally an outlier, but just a different manifestation of the same underlying
phenomenonAs mentioned previously, the other pyesry countries (with the exception of
Portugal for which the currently available data do not allow to push the reasoniral as far)
experienced real estate bubbles and a substantial increase in external anbakiieceame
period The main featurehiat distinguishdbese countridges in the nature of sectors that have
accumulated external imbalartoefinance local investmerthe public sector in Greece, as
opposed to the private sector in Spain and Iréland, | argue that the causes ofEhmzone

crisis were the real estate bubbles in the periphery countries that, combnngid seiting and

84Indeed, aside from real capital gains/losses, the gross external assets of corporations increased more rapidly ths
the gross external liabilities over thecpsis period. But corporat®mndured severe real capital losses on their
sizeable gross external assets, most probably because of exchange rate movements (unhedged currency risk).

85 According to the latest public debt sustainability analysis published by the IMF (July 20&§)s @€seean

now only be made sustainable through debt relief measures that go far beyond what Europe has been willing tc
consider so farO.
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low expected returns of domestic investment in Northern countries (especiabiyy,

resulted inunsustainable feign capital flows within tHeuro Area.Instead of flowing into
productive activities, capital flows inflated the real estate blibblesthe inevitable burst of

the bubble in the Euro Aeafollowing the global financial crisis and the subsequent sudden
stops put immediately at risk the sectors that were relying on these inflows to operate, thereby
depressing aggregate demand in the affected countries. Private losses were transferred to t
book of the public sector in Ireland and Spain when banks had tdebeob& Most
importantly, whether external borrowings came from the public or private sector before the crisis
depended on the relative incentives or comparative advantagesspietttesgovernmerstto

borrow from the rest of the world to finance éstit investment as well astloa relative size

of firms (and related external credit constraints) or capacity of domestic banks to efficiently
channel foreign saving to local firfis.take a concrete exampligh Greece and Spain where

the magnitude dhe real estate bubble and the variation of the net foreign asset g®sition
percentage of national incomere very similar before the cyisistresshat the reasons for

which the external debt was mainly public in Greece and private in Spaigreagethinfluence

of the public sector in the Greek econoralafively more statgiented given thdistribution

of assebwnership, the larger opening of Spanish firms to the international financial market and
the better ability of Spanish banks ¢ordw from the rest of the world to finance the local
economy’. More empirical and theoretical research is definitely needed in this direction.
Undeniably, the Eurozone criisplays a number of similarities with the financial crises endured
by emergingnarket economies during the9@® and beginning of the 2008ss of lender
confidencegapital outflowsovervalued fixed exchange rates, debt overhang issues, sharp decline
in domestic asset prices and ultimately weakened banking systems and Iretieisssemse, it

is time to put an end to the misconception of OEuropean exceptionaliiti@ Eero wea is
differentO)which prevailed in 2010 at the time of the Greek bailout decisioeraamshe
waymanyEuropean policymakergewthe crisstoday This should help us move forwardhe
appropriate directioby learning from thegostcrisis experience of emerging countrigs.
analyzed by Bernanke (200%,latteresponded to the crises by becometgcreditorsis-vis

the rest of thevorldand more precisely by building buffers against potential capital outflows that
involved theaccumulation of foreiggxchangeeserveand the issuance of domestic debt to pay
down external debDbviously, this is not a way &artcountriesn amonetary uniorOne must

think about the conditions for sustainable capital flows between member chuptoesg

the current architecture of the EMU in order to aclaie\efficient allocation of saving towards
productive investmerg the real chatige for policy makers that respect, the narrative of the
Greek crisis and more broadly of the Eurozone crisis | have suggested in this paper has a numbe
of policy implications to improve the resilience of the EMU. Suppose that Europeans solve the
immeadiate issue, namely public debt sustainability in Greecewhitwshould be done to
prevent future crise$irst, better monitoring the evolution of domestic asset prices, and in
particular real estate prices, should help prevent the emergence afbbksetthatcan
perniciously attract foreign capital in an unsustainalikenayGreece, Ireland and Spaime
Macroeconomic Imbalance Procedure introduced in 2011 should in theargriieip asset
pricesbut many complain about the lack of letyibeind enforceability of the proceddre.

86 |n Germany for instance, real estate prices stagnated and even slightly decreased in real terms over the period.
87 Obviously, this reasoning is relative and does not mean that Spasishefe not credit constraindd
particular, on the misallocation of capital in Spain, see Gopinath et al. (2015).
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remedy thishie national central banks could be given the means or power to caegieradt
bubbles after a defined threshold is cro&szbndeliminating financial frictions that impede

the funding of fims in the periphery is urgent. Improving the deepness of domestic and
European financial markets to allow a much higher number of firms to tap the debt capital
markets as well as implementing fiscal incentives to increase the size of firms shouldehelp remo
financial frictions. By willing to promote dmank financing, th€apital Markets Union agenda

goes in the right direction but it has yet to demonstrate its alitityathdeeperihe European

and domestiinancial markets in the periphégcal incentives to increase the size of firms in

the periphery should be implemented atthmtrylevel. Reforms of the local banking system
might also be necessary to better channel saving to credit constrainied iimvestment

Third, reducing # size of the public sector through effective privatizations in countries where
the government still hold many assets could enhance the value of underexploited assets and lin
the incentives of the government to borrow excessive amounts of debt andeSwavéni the
economy at the expense of the private sattershould nevertheless be very careful in the
implementation of an ambitious privatization agenda in a country like Greece where the risk of
fire sales is very high in the current environment,. ks privatization of state assets must be
understood in the broad set of policy refopreviouslymentionetf. Lastly,the Greek or
Portuguese experieadeve showrnhat (i) external imbalances camsein the public sector
because the government temve strong incentives to invest heavily in the economy, (ii) the
fiscal targets of the Stability and Growth Pact (SGP) failed and are still likely to fail in the future
in preventing lasting fiscal imbalances to materialize in the absence of coeanmsnmge(ih)
macroeconomic adjustment programimeslving internal devaluatiom® by essence long and
costly and can generate sharp tensions between creditor and debtorwbosérieserests are

not alignedAs such,in addition to the aforementrch measures, sovereign restructuring
mechanisnto deal with specific public defustainability issues in the Eunm@aicould be
necessaryVith the Banking Union agenda, European policymakers have primarily focused on
implementingestructuring/resolution frameworks for European banks that could prove less
costly for taxpayers and avoid the OsocializationO of privéfeAassgaivalent restructuring
mechanism for the sovereigns is still lacking, most probably because psliéyanakeral

hazard issuemd refuse to recognize the lack of credibility of the SGPOs fiscalliarG&s!

and the OMT are undoubtedigwpowerful tools to deal with sovereign difficulties but they are
based on the logic of mandatorernal devaltians.A standardized restructuring mechanism
would not necessarily increase moral hagdinth the Euro Aeg as markets would have
incentives to better price the riskinglssovereign del{because of anticipated lossdsgn
countries start moving awaom mandatory fiscal targdtswould alsosubstantially improve

the resilience of theuro Area by allowingolicymakers to aquickly in case of emergeficy

Such anechanismrmayalso be accompaniedthg introduction ofandatorgxposure limits to
domestic sovereign debt for local banks in order to cope with the other side of the-sovereign
bank negative feedback loop that has notdmgressed by the Banking Union. A diversification

of sovereign debt portfolios wouldis ensure that domestic bmake relativelyoresheltered

from the consequences of a sovereign default.

88 |mportantly, the privatization agenda must be understoneesreomic issue and not a political one.

89The new baiin rules and the Single Resolution Mechanism/Board must help manage banking crises without
having to bail out failed banks with public funds.

9% For instance, with such a tool available back intB@1®reek crisis could have been handled more quickly.
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All in all, ryond these policy issues, the Euemn/stillhas tofind the right track to recover
from the currentleadlocland ensure it has a futurethat respect, therg imuch to learn from
its near past whdoreign capital flomweakened instead of strengtheningrtbeetaryunion.
Investments imnproductive obubbling sectoras in the pastre no way outhey would only
lead a temporary resumption of groimtthorethe next crisiDurable growth wilbnly come
from productive investmenasid thus productivity gaimsthe peripherylo build a resilient and
prosperous monetary union, the member statest be able to mobilizbeir resourceso
promoteinnovative enturesand not let the United States at the forefront ofechnology
alone.This would require not only financial capital investateimight projects but also
educational charg® OdriveO human capitad the workforceowardsnnovative sectars
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APPENDIX

Appendix njlResidential properyicesin the Euro Aea and the U@ominal prices deflated
by GDP deflator)

Soursewn calculations baB¢8 property prices fyuadtries exGrpeckr Gree&gnkof Greece
mainreal estate pnzBcatofprice of dwellings in urban @E@Rasprice defmturtainedia the
AMECO database

Residential property prices (real) in the euro area and the US (1994-2014)
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Appendix nj2 November 2008 Hellenic Republic bank support plan
Sourse_aw 3723/2008, Greek banksO annual financial statements

The Hellenic Republic bank support glaaw 3723/2008was implemented at the end of 2008

to strengthen domestic banksO capital and liquidity positions in the midst of the global financia

crisis The(initially)!28bn rescue package consisted of three pillars:

¥ Pillar I: nondilutive capital increase for domestic banks with redeemable preference
shares (with a 10% fixed rate of return) to be issued by banks, bought by the Hellenic

Republic with @&ek government bondsquivalent of cashjpd redeemed at the issue
price at most five years after their issu@rezk government bonds (with a coupon

rate of Bmonth Euribor plus 130 basis points premium) were transferred to the banksO
securities pomtio. In 2009, Greek top four banks issued !2.6bn of redeemable

preference shares and received an equal amount of GGBs.
¥ Pillar 1l: governmenguaranteed borrowings facility (initially limited at !'15bn but
quickly expanded well beyond this threstfolidble beloyto allow domestic banks to
issue to OthemselvesO governguamanteed notes (recordedbaffance sheaised as
collateral for refinancing purpogesgyular refinancingith the ECB up until February
2015 and then for specific refinancing wite national central banthrough the
Emergency Liquidity Assistance (ELA) procédiihe nominal value of government

guaranteed notes issued under Pillar 1l has become colossal starting freng.2010 (

142bn Pillar 11 bonds outstanding at the end of 20d0)vever, because they are



guarantees, these debts are neither recorded in the annual fiscal deficit of the
government nor in the stock of public debt.

¥ Pillar lll: new facility aiming at transfertioglomestic banks special Greek government
bondscollateralizedith consumer loan3he law specifies that thepecial GGBs had
to be kept in the banksO portfolios and use only for refinancing plr20995Greek

top four banks received approximat&l8bn of these bonds.

Hellenic Republic 2008 Bank Support Plan - Key Data for Top 4 Greek Banks
2009 2010 2011 2012 2013 2014
Pillar | preference shares 940 940 940 940 940 -
Alpha Bank Pillar Il government-guaranteed notes 1000 9500 14000 9800 9800 9800
Pillar Il special government bonds 1600 500 500 500 1600
Pillar | preference shares 370 370 750 750 750 -
Piraeus Bank  Pillar Il government-guaranteed notes n.a. 8200 13100 11200 7600 6300
Pillar Il special government bonds 865 1300 424 n.a. 1426 2998
Pillar | preference shares 950 950 950 950 950 950
Eé‘rrg;’;’;'; Pillar Il government-guaranteed notes 12050 17776 16276 13932 13667
Pillar 11l special government bonds 900 1737 - - - 1918
Pillar | preference shares 350 350 1350 1350 1350 1350
National Bank .
of Greece Pillar I government-guaranteed notes 500 11966 14798 14798 14798 8766
Pillar Il special government bonds n.a. 787 787 787 847 2109
Pillar | preference shares 2610 2610 3990 3990 3990 2300
"corzolgzllnks" Pillar Il government-guaranteed notes 1500 41716 59674 52074 46130 38533
Pillar Il special government bonds 1765 5424 1711 1287 2773 8625
Source: relevant banks' end-of-year financial statements (available online on banks' websites)
Notes amounts are imn and at nominal value; "-" means the amount outstanding is zero; "n.a." means the corresponding figurg
available

Appendix nj3Longrun national weakimcome series
SourseCharalampidis (2014)caleualations

National wealth-income ratio in Greece (1974-2014) - new data vs.

Charalampidis (2014)
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As highlighted in the graph, even if the average level of the wa@tialincome ratio is
relativelycomparablé both series, the respective trends differ signifioahtlg Charalampidis
(2014) series is relatively ticaover 1992014, | observe ampward trend which is only
reversed by the crisis starting from 2B&2idesthe strikingincrease by 50% dfe national



wealthincome ratio within three years (£29%9) in the runp tothe Eiro adoptiorobserved
in Charalampidis (2014) is not apparenty dataBy contrast, the burst of the -@oim bubble
can be seen in my series

Appendixnj4: Equity holdings of domestic corporations by residents veesidants
Soureeowirtalculations basBdmkof Greece financial accounts

Equity of Greek corporations - breakdown between domestic
and foreign holders
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These series are calculated using the annual financial accounts of corporations published by tt
Bank of Greee (the Greek national central bank). At the beginning of the period (in 1997),
Greek residents owned 90% of the shares issued by Greek corporations. This gradually decreas
over time up until 2008 where residents held only 70%. Since 2008, we experience &
OrenationalizationO of domestic equity holdings: nowadays, residents own 80% of domesti
shares. Aside from this trend, this nonetheless shows that domestic equity holdings by the rest ¢
the world are not negligible over the whole period.

Appendixni5: The issue ofdok-value national wealth

In practice, | see no empirical hurdles to adjust theviahk national wealth series (obtained by
directly using official national balance sheet data) in order to measure the shares of domesti
corporations owned by the rest of the world in baadkerthan market value. Indeed, one can

start by deriving theggregateookvalue of domestic corporationsO equity as follows:

" RS N1"H#S%&
Do gt 1(1"#$"#%&™() ) + Nonfin. assets (corporations)
PRS00 R "#$5 " #%&™()! | Market_value of equity

Then,calculate the implied TobinOs Q:

I"#S%8 "H#$" I"#$%0&
" RS 1"#$%&

BB 11



And finally use the TobinOs Q to adjust the malket series of domestic shares owned by the
rest of the world in the net foreign asset position:

"#$%0& "#S%I" W"HE%&U"#S% " W'H#

" 1"HS IMHE%E #E% 1M NME Teeo6 T

Ultimately this approaclenables to derive detailed breakdowns of foreign vs. domestic and
government vs. private wealth with equityoak valueThe sum of the private (leeholds)

and government net wealth with mavidtie series of equity adjusted using the implied TobinOs
Q calculated above shobleexactly equab the adjusted boekalue national wealth obtained
previously.

Appendix nj6Gross and netapital formaon (grosseind net of capital depreciatiomestment
flows) by institutional sect@sd breakdown of gross fixed capital formation by types of goods
Sourcewn calculations based on AMECO (European Commission)

Gross capital formation in Greece (1997-2014) - breakdown by Net capital formation in Greece (1997-2014) - breakdown by
institutional sectors (% of national income) institutional sectors (% of national income)
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Appendix nj7 Residential nppperty pricein Greecgnhominal prices)s. consumer price index

and GDP deflator

Soureeown calculations bag&shbrof Greelega for real estate price indices and European Commis
AMECO for GDP price deflator and harmonized consumer price index

Residential property nominal price indices in Greece (1994-2014)
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Appendix nj8Portfolio of produced assets by institutional sectors in 2012
Sourcewn calculations basetl SIFAT data(produced accordance with Eurostat and OECD
methodolggies

The piechart diagrams below provide a detailed decomposition of produced assets by
institutional sectors in Greece as at end 2012. The datadkdown of produced assets per
asset categoigonly available for 2012.

Breakdown of government produced (non-financial) assets in Breakdown of households produced (non-financial assets) in Greece (end
Greece (end of year 2012) of year 2012)
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Breakdown of corporations produced (non-financial assets) in Greece Breakdown of produced (non-financial) assets at the total economy
(end of year 2012) level in Greece (end of year 2012)

4 Non-residential buildings (21%) lings (46%)
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For the sake of clarity, | point out that:

¥

Dwellings typically include buildings equipment such as houseboats, mobile homes or
caravanthat are used ergly or primarily as residencaxlgding the associated
structures such as garadegportantly the value of dwellings is net of the value of land
underlying dwellings whichasnonproduced assétcluded in Onatural resourcesO (as
Qand).

Non-residential buildings include buildings other than dwellingshsas warehouse

and industrial buildings, commercial buildings, buildings for public entertainment, hotels,
restaurant, schools (educational buildings), hospitals (health buildings) and also public
monuments identified as noesidential buildings becausk particular historical,
national, regional, local, religious or symbolic significance.

Other structures includetypicallyhighways, streets, roads, railwaiyBeld runways,
bridges, tunnelsubways, dambarbors, pipelinesommunication and powénes,
construction for sport and recreation 8tcuctures intended to improve land adjacent

but not integral to them such as-seds, dykes or flood barriers are classified as other
structures and not lan@ther structures also incluolgblic monumets not classified as
dwellingsor nonresidential buildings.

Machinery and equipment and weapon systemsnclude transport equipment,
information and communication technologies equipment other than acquired by
households for final consumption (e.g. v&hicurniture, kitchen equipment, computers

i.e. all durable goods of households are excluded because considered as fina
consumption). Machinery and equipment integral to buildings are excluded and included
in dwellings or noresidential buildings. Onpt@f that weapons systems are vehicles

and other equipment such as warships, submarines, military aircraft, tanks, missile carrier
and launchers. Note that most shugke weapons (ammunition, rockets) are nonetheless
recorded as inventories.

Cultivated biological resourcesinclude livestock for breeding, dairy, draught etc. and
vineyards, orchards and other plantations of trees yielding repeat products that are unde!
the direct control, responsibility and management of institutional units.

Computer softvare and databaseonsist of computgrograms and files of data.

&*



¥ Research and developmentorresponds to the value of expenditure on creative work
undertaken on a systematic basis in order to increase the stock of knowledge. The valut
of R&D is determined in terms of economic benefits expected in the future. In practice,
it is often valued as the sum of the costs.

¥ Inventories consist of goods and services that came into existence in the current period
or in an earlier period held for sake in production or other use at a later Taty
include materials and supplies, woqkogress, finished goods and goods for resale.

For more details about the classification of assets and composition of each category, | refer to th
ESA 2010 maral, available onlinéttp://www.Ib.It/n22873/esa_2018n_book.pdf(Annex
7.1, p182).

Appendix nj9Land and residential property prices in Greece and the Czech Republic
Sourseown calculations ba&d® @noperty pricethéoCzech Republic and Bank of Greece real est:
statistics for Greece

Land and residential property price indexes (nominal prices) in
Greece and the Czech Republic (2004-2013)
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Appendix njlOPercentage of produced vs. ponduced assets in total Fforancial assets in
Greece
Source: own calculations




Produced vs. non-produced assets in Greece (1997-2014)
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Appendix nj11Full decomposition of neimancial assets at the total economy level (2012)
Source: own calculations

Breakdown of non-financial assets in Greece (end of year 2012) - total
economy level
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Appendix njl12 Share of total produced vs. Aproduced assets owned by the government
sector in other economies
Sourcewn calculations ba®&tiGin (annual national accounts)
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The reference dataset for the construction of these series in all countries is the OECD annua
national accounts (ndimancial balance sheets). The sample of the Omost developed economiesC
includes five countries, namely Australia, Canada, Francenddfamea The variance of the
percentage of total produced and-pmduced notiinancial assets owned by the government
between these countries is very low. | construct thecorodsy averageseries by simply
calculating for each period between 19872@h3 tharithmetic mean of all series included in

the sampleThe graphslearlyshowthat in the relatively less developed economies (namely the
Czech Republic and Mexico) the government holds throughout the period a disproportionately
large share ohé total norproduced assets compare@)tas ownershipf produced assedsd

(i) the percentage of total mproduced assets owned by the governments of the most
developed economi@ote that the data before 2003 are not available for Mexico.

Appendix njl13 Breakdown by institutional sectors of produced anebmaluced assets in
Greece
Source: own calculations
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Note that he distribution of produced and Ammduced assets across institutional sectors in
Greece is broadly constant over time. This is consistenhavithservations in countries for
which official balance sheet data are available.

Appendix njl4Portfolio of nonfinancial (produced and npmoduced) assets by institutional
sectors in 2012
SoureeELSTAT, own calculations

Breakdown of government total non-financial assets in Greece (end
of year 2012)
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Breakdown of corporations total non-financial assets in Greece (end of
year 2012)
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Breakdown of total non-financial assets at the total economy level

in Greece (end of year 2012)
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Appendix nj15Evolution of national income in Greece ('mn, current prices)

Source: European Commission (AMECO)
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As highlighted in the graph, national incoegan to contract in 2009 after a sharp indrease

the runup to the Euro adoptionand between 2001 and 2Q@@hin the monetary union.

National income is definedthe sum of net domestic output (GDP net of consumption of fixed

capital) and of the net foreign incomedgsentially income received from investroé@seek
residents abroadinus incomgaidto foreign investors in Greg@céhe series comes froneth

AMECO database (European Commission).

Appendix nj6: Crosscountry comparison of net foreign asset positions (as a percentage of

national income)

Soureeown calculations for Greece based on Bank of Greece data (findmeis addtaits) and

and Income Datayse) for other countries
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Foreign wealth-income ratios - cross-country comparison
(1997-2014)
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The deterioration of the Greek net external position was extsggnélgantefore the crisis.
After two positive adjustment spik@s 2008 and 2011, it has continued to deteriorate
significanthfrom 2012 onwards. From a crossintry perspective, thewnwardirend of the
Greek foreign wealtims no equivale(inly Spaitmas a similar trajectory, though heaskedl

Appendix ni7 Marketvalue national wealth series and subcomponents
Sourcewn calculations

Market-value national wealth in Greece (1997-2014) - government vs.
private (% of national income)
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Appendix nj18Breakdown of government assets by asset classes with equity valued at market
prices (% of national income)
Soureemwn calculations




Breakdown of government assets in Greece (1997-2014) - by asset
classes (% of national income) - equity at market value
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Appendix nj19Crosscountry comparison of government assets vs. liabilities (as a percentage of
national income)
Sourseown calculations for Gre€be #Wakld Wealth and Income #ébaga other countries

Government assets - cross country (euro area) Government liabilities (% of national income) - cross country
comparison (1997-2014) (euro area) comparison (1997-2014)
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Appendix nj20The central bank and thevernment
Sourseown calculations, Bank of Greece (financial accounts)

First of all, one must recall the general role of central banks and their relationship with the
government. The ESA 2010 gives the follodasfigition: OThe central bank subsestosists

of all financial corporations and gieasporations whose principal function is to issue currency,

to maintain the internal and external value of the currency and to hold all or part of the
international reserves of the countigording to Haland Reis (20153 central bank is an
independent arm of government whose relation to the government is cddtr&stenalif a
OmodernO central bank enjoys a large degree of autonomy and independence to conduct its m



activities, i.e. manage the oridis reserve assets, issue the national Swarehdefine the
monetary policy stance, it remains closely related to the government. Indeed, based on th
proceeds generated by its activities, it makes regular payments to the government. Thes
payments armade in the form of dividends as long as they do not exceed the net operating
income of the central bank. When they do, they are recorded as a decrease in equity, so that
central bank can in theory end up and operate in negativ&. dguitych a siation, the
government, as ultimate guarantor of the national general interest, can decide to recapitalize tr
central bank, either immediately if the dividend rule specifies it or if it considers that the regular
operations of the central bank would beeiied should it operate in negative €quity
gradually by allocating its future dividend payments to the rebuilding of the central bankOs equi
capital’. But that does not make the central bank OdependentO on the goperrsdedeed,

the two mair{and intrinsically related) reasons why negative equity at a given point in time is not,
strictly speaking, an issue are that any central bank (i) structurally makes profits because it pa
less interest on its liabilities than what it receives on tssassk@i) has in theory the power to

issue unlimited liabilittesTherefore, | argue that including the central bank in the corporations
rather than in the general government sector makes sense because it does not necessarily ne
any sort of assistanbg the governmer even when in negative equitp manage its own
activities and balance sheet. However, the government may find itself indirectly involved in the
activities of the central bank when it is exposed to the default risk on liquidied grp\ite

central bank to local banks. Let me take one example that will prove to be particularly relevant ir
the Greek case. If domestic banks pledge govergusanhteed assets as collateral to tap
central bank liquidity, then, in an event of defautentral bank loans, the government would

end up with a debtis-visthe central bank. Hence, the links between the central bank activities
(or put it differently, the central bank risk) and the government ultimately depend on the
composition of the collateral pool retained by the central bank. Precisely, Greeceegtiag inte

case where we find during the crisis a particularly high exposure of the government to the
activities of the national central bank. Before detailing why, a short detour is required to visualize
the extent of liquidities injected by the Bank ofd@rgelocal banks during the crisis. Looking at

91Within the Eurosystem, every national central bank issues notes. The OcurrencyO issued by the Eurosystem
general includes euro notes and coins. However, coins are issued by central govéneriemtsAnea (with the

approval of the European Central Bank which controls the quantity of coins in circulation). By convention, coins are
nonetheless treated as liabilities of the national central banks (which in return hold a notional claimeoitsyovernm
92Exceptional payments of central banks differing from the usual dividend payments made to the government are
also systematically recorded as a withdrawal of equity.

93 For instance if the government considers that operating in negative equibhavweald impact on the central

bankOs capacity to anchor inflation expectations.

94 Note that because the equity capital of some central banks is made of listed shares (this is the case for the Bank
Greece for instance), they can also in theory béabeag by nomovernment actors through the issuance of new
shares. It is also worth noting that every central bank makes provisions (never disbursed to the government) base
on the profits made at the end of the year. This makes an additional baffer pmtential balance sheet losses.

95 Central bankOs liabilities are made of two types of liabilities: first, monetary liabilities such as banknotes (which d
not pay any interest but are demanded as means of payments and sometimes safe cebatardl)randetary

liabilities such as fix¢éerm deposits by domestic banks (which are remunerated at a ®@pntbsometimes

negative as today in the Euro Aréaterest rate). Note that in the Euro Area, the current interest rate on the
deposit faciy is of-0.3%. It reached negative level9 4% on June 11, 2014, then was further lowered® &t

on September 10, 2014, and finally lowered to the current level on December 9, 2015. Obviously, the central bank(
power to issue unlimited liabilitieghe form of banknotes can be quickly impeded by a loss of confidence in the
value of the national currency (risk of hyperinflation). Besides, the power to issue unlimited reserves through new
deposits of domestic banks is also limited by the reso@irbasks and the contractionary effects it would
eventually have on the real economy through the credit channel (credit crunch).



the balance sheet, we realize how massive the support to the domestic banking sector in the for
of collateralized loar reflected by the sharp increase in the size of domestic assets as a
percentage of riahal incomed has been during the criSismportantly, | stress that loans to
domestic banks were mostly financed through borrowings from the rest of the world (Oforeign
liabilities in the graph belowO).

Evolution of the balance sheet structure of the national
central bank (Bank of Greece) - % of national income
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Collecting data at a finer level, we obsartree graph belowhat thesse Oforeign borrowingsO

that finance liquidity injections in the domestic banking sec®essentially made of liabilities

due to the rest of the Eurosystem, thealed TARGET? liabiliti¥&s The mechanism is the
following: fearing a brealp from the monetary union and a devaluation of their deposits
following a return to a new national currency, depositors move their deposits from Greece to a
safe haven, say Germany. German banks receive new deposits and, afiqudmg {adsitions

with money likely to be withdrawn unexpectedly, transfer the cash to their accounts at the
Deutsche Bundesbank. Then, the German central bank incurs a claim (a OTARGET2 claimO) ¢
the equivalent amouwis™-visthe European Central Bafacing a cash shortage, Greek banks
borrow from the Bank of Greece against eligible collateral the exact same amount. The centra

% These loans to the Greek banking sector were made either of regular ECB loans (always implemented in the
Eurosystem at the national central bank level) or of liquidity tapped under the Emergency Liquidity Assistance
(ELA) procedure. This procedure carabivated (and was activated in Greece between 2011 and 2013 and again
starting from February 2015) under exceptional circumstances to allow solvent banks in a given Euro Area country
to continue receiving liquidity from their national central bank wehate no more eligible assets in their book

to pledge as collateral for ECB regular refinancing operations. Importantly, the ELA procedure specifies that the
responsibility for the provision of new loans lies with the national central bank whichyut@mgatéhe risk
associated with the liquidity injections. The Governing Council of the ECB may also decide to set a threshold for
ELA operations once they exceed a !2bn limit.

970n September 12015, the ECB started publishing retrospective TARG&#&2atlthe national central bank

level on a monthly basis. The official data extend back to 2008. For previous y2&37(20Qke the dataset of
Steinkamp and Westermann (2014). The balance sheet of the Bank of Greece is extracted from the countryC
financial accounts used to calculate wealth series in the first section. TARGET?2 liabilities are included on the liability
side in the Ocurrency and depositsO category as Oliabilities due to the rest of the worldO. We see in the graph that
total curreny and deposits due by the Bank of Greece to the rest of the world are a relatively good proxy for
TARGET? liabilities. Note also that loans related to the ELA procedure are recorded in therrdsbansO

category in the official financial accountetasde), while the regular ECB loans are recorded in the Ocurrency and
depositsO category (asset side).



bank of Greece incurs a liabwity -visthe European Central Bank, a OTARGET2 liabilityO. The
system is perfectly balanead finally, the Bank of Greece has been able to finance its loans to
local banks through new deposits issued by another central bank, namely a OcreditorO cent
bank (the Deutsche Bundesbank in my example). As we can see, this is only passilfie beca
the architecture of the Eurae, in particular because of the TARGET2 system. Outside the
monetary union, the central bank of Greece would have been forced to issue its own liabilities
(i.e. Odomestic liabilitiesO) to finance its liquidity injentidtisis most probably to print paper
money with the risk of creating inflation, as increasing the deposits of local banks would have
been impossible given their poor financial health. But it is also likely that outside the monetary
union, depositors (Greer foreign ones) would have had more difficulty transferring cash from
Greece to another country, so that Greek banks would have had less liquidity needs in the end.

Outstanding loans granted by the Bank of Greece to the
domestic banking sector vs. Target 2 liabilities (% of
national income)
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That being said, coming back to the question of the link between the centrad ihek an
government, the very reason why the government exposure to the central bank risk is high ir
Greece is the composition of the collateral pool. Indeed, in order to tap central bank liquidity,
Greek banks are pledging notably governguamanteed bonda.k.a. OPillar Il bondsO) issued
since 2009 undeaw 3723/2008These bonds are OfakeO debt securities issued by banks for the
sole purpose of tapping central bank liquidity: the notes are never solbtm&mgartythe

banks issue them to Othewes#D and the central bank considers them as eligible collateral
because of the government guarantee. The notes are literally Omade out of thin airO and introdu
a kind of circular financing whose sole aim is to draw liquidity out of the Eurosystetheo face
cash shortage in the Greek banking systerAgpeadix n2 for more details). It implies that a
default by Greek banks on central bank loans collateralized with Pillar 1 bonds would
immediately activate the guarantee and create a new governmenivibé central bank. So

what share of the total collateral pool do these goverguaanteed notescount for? What

are they worth in nominal terms?



Breakdown of the Eurosystem collateral pool for the top 4 Greek banks (end of 2014)

Alpha Piraeus Eurobank  National Bank | Total core
Bank Bank Ergasias of Greece banks
Eurosystem 18400 16600 12300 18700 60000
EFSF bonds 41200 51700 11200 51000 16100
Greek sovereign 10700 91800 10500 91800 40800
Pillar Il bonds 71500 61300 8500 81000 30300
GGBs & T-bills (including Pillar Il bonds) 31200 3500 21000 1!800 10500
Other (non-marketable assets) 500 11100 600 900 31100
% of total
EFSF bonds 27% 34% 10% 32% 27%
Greek sovereign 69% 59% 85% 62% 68%
Pillar Il bonds 49% 38% 69% 51% 51%
GGBs & T-hills (including Pillar Ill bonds) 21% 21% 16% 11% 18%
Other (non-marketable assets) 3% 7% 5% 6% 5%

Source: author's computations, banks' presentations to investors (available on banks' websites in the sectior]

Notes (1) figures are extracted from different sources and should be considered as indicative rather than exg
(2) amounts presented in the table are nominal values of collateral (as opposed to cash values). They repre
nominal value of pledged assets. Because of haircuts (relatively small though as at end 2014 where liquidity|
obtained via ECB regular refinancing and not ELA), the amounts of liquidity actually obtained by banks are |
above figures.

As highlighted in the above table, a large share of the collateral pool (51%) i®itteadé of

bonds, for a corresponding nominal value of !30fBhe exposure of the government to the
central bank risk is thus very high. A large portion of the collateral pool (27%) is also made of
EFSF notes that have been received by local banks-2023818 exchange for new shares as

part of their recapitalization by the Hellenic Financial Stability Fund following the early 2012
public debt restructuring (PSI). The seizure of these notes by the central bank in an event of
default would arguably fortee government to a new recapitalization of the main domestic
banks to avoid massive negative-eglt effects to the real economy. If we agree on this, the
total exposure of the government to the central bank risk at end of 2014 was of !46bn (32% of
natonal income)ln both cases, a private default on central bank liquidity would generate new
debts for the government because of the very nature of assets pledged &8 &dllatest)

when the government is directly exposed to the risk of deféngdtd@imestic banking sector on
central bank liquidityperginghe governmerand the central bank into a broad Opublic sectorO

98| report in the table above the end of 2014 data for the collateral pool because data prior to 2014 are not available
(not disclosed by banks). Biiven the amounts of outstanding Pillar Il bonds between 2009 and 2014 (see
Appendix nj}, it is very unlikely that the share of Pillar Il bonds in the collateral pool would be significantly lower.

%9 Note that at the end of 2014, the ELA procedure wasane active in Greece, so that the Eurosystem loans to

the Greek banks were only made of ECB regular loans. On 4 February 2015, the Governing Council of the ECB
decided to lift the waiver that ensured the eligibility of Greek sovereign bonds aowezthrasrgguaranteed

bonds (Pillar 1l bonds) as collateral for the main refinancing operations of the ECB, thereby immediately redirecting
the Greek banking sector in the ELA procedure given the liquidity needs of the local banks and the composition of
ther collateral pools. This decision was heavily commented in the press at the time. Several analysts saw it as tt
proof of an aggressive political step by the Governing Council to put pressure on the Greek government and force
him to give up its strong Btz in the (Fnegotiation of the bailout programme. However, this view must be
relativized because the ECB had long plabveell before February 20E80 stop accepting the government
guaranteed bonds as collateral in its main refinancing operataed, the ECB press release of Mareh 2213,

stated: OThe Governing Council of the European Central Bank has adopted Decision ECB/2013/6, which prevents,
as of 1 March 2015, the use as collateral in Eurosystem monetary policy operations of gowveonenedt

guaranteed bank bonds that have been issued by the counterparty itself or an entity closely linked to that
counterpartyO). Hence, strictly speaking, the 4 February 2015 decision only concerned Greek sovereign bond
(Greek government bonds anebills) and the latter accounted for a relatively small part of the collateral pool
eligible for the ECB refinancing operations. The decision simply precipitated an inevitable return into the ELA
procedure, thereby allowing local banks to get access tanidity (in spite of the increase in haircuts) given the

lower requirements, inherent to the ELA procedure, regarding the quality of eligible collateral. Pillar Il bonds
remained and remains until further noticeligible as collateral for refinagaimder the ELA procedure (although

with much higher haircuts than previously under the ECB regular refinancing framework).

| (+



can be justified. But what would it actually change to the previous results regarding the evolutior
of government wealth? White value of public wealth (defined now as the sum of government
and central bank net wealth) would remain close to the government wealth (as defined
previously) because the net asset position (or net wealth) of the Bank of Greece is virtually zer
over tme (see graph aboVe)the structure of the public wealth would differ from the one of
government wealth given the discrepancy between domestic (asset side) and foreign (liability sid
financing in the central bank balance sheet. The public claims esticdeorporations (in
particular banks) would be significantly higher than the domestic claims directly related to the
government, and the TARGET2 liabilities would add to the government external debt.
Obviously, this should be transitory because theaggcin the central bank balance sheet and

the growing asymmetry between domestic assets and foreign borrowings is directly related to th
crisis”™ Indeed, as highlighted in the graphs below, the difference between government and
public wealth is mainlysible during the crisis. Adding the central bank balance sheet to the
government wealth obviously increases the size of government assets and liabilities but mor
importantly the asymmetry between domestic claims and foreign liabilities.

General government wealth - breakdown between assets and Public (general gov. & NCB) wealth - breakdown between assets
liabilities by asset classes (1997-2014) - % of national income and liabilities by asset classes (1997-2014) - % of national income
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In normaltimes, central bank loans to domestic banks are limited in scope, so that banks have
many assets to pledge as collateral and the government will not have a direct exposure to tr
central bank risk. In this case, there is no reason to merge the goverdrmentral bank

balance sheets into an extended public sector balance sheet. But in prolonged periods of stre:
where governments are guaranteeing local banksO assets to ensure that they have enough eli
collateral to tap central bank liquidity, weobaerve large and letegm government exposures

to the central bank risk. It is definitely the case in Greece since 2009. As such, there is a rationa
to include in the government wealth the part of the central bank balance sheet to which the
governments exposed through guarantees. But in the end, even this could be disputed. One
could indeed argue that, in an event of default, the government could always implement ar
arrangement with its central bank to avoid honoring its guarantee. The centralildank c

100Note that if assets and liabilities were expressed in nominal terms in the financial account of the Bank of Greece
and the equitgit bookvalue, the central bankOs net asset position should be exactly zero.

101|ndeed, once the crisis is over, the size of the Bank of Greece balance sheet (and in the process the size of th
loans to the local banking sector and the TARGET2 liadtility)d be rapidly narrowing.

! @



partially absorb the losses thanks to its provisions and the issuance of new liabilities, then opera
if necessary in negative equity for a while, and wait for the government to gradually recapitalize
by giving up its annual dividend paymentshialjs being equal, this should generate a loss for

the government in the end, but the latter could be amortized over a long period of time, and
most importantly largely reduced if the central bank shoulders a share of the burden. Finally, |
note that tts last scenario is nonetheless unlikely within the monetary union because the
European Central Bank would not let the Bank of Greece operate in negative equity and thus
would force the Greek government to recapitalize it immediately.

Note related to thBank of Greec8tatute and specific rules

In the monetary union, the activities of the national central banks (in relation with the European
Central Bank) are governed by the OProtocol on the Statute of the European System of Centr:
Banks and of thEuropean Central BaDkittps://www.ecb.europa.eu/ecb/legal/pdf/en_statute_2)pdf
annexed to the Treaty establishing the European Community, as well as by their respective earli
OsituteO which were amended at the time of the common currencyOs(sadapiointh

edition of the OStatuteO of the Bank of Grietsgg/www.bankofgreece.gr/BogDocumentEn/Statute)pdthus,

as a legacy of the gfaro Area period, each tranal central bank within the Euroea
maintains a set of separate rules, notably in terms of capital structure, specific to its own
OstatuteO. More specifically, in Greece, the national cektial d@aCorporation (OSociZtZ
AnonymeO) with public (the government) and private shareholders. The shares of the Bank o
Greece are registered and have been listed on the Athens Exchange since 12 June 1930. Its eq!
is only made of tradable shdfeas sown in thegraph belowthe Greek government is by far

the largest holder of central bankOs equity (it owned 97% of the capital at the ehd of 2014).

10z2Note that the fact that the shares of the central bank are listed is rather unusual (even if in the United States for
instance, listed shares for each Federal Reserve Bank also exist and can be traded). Such skards nohethele
carry with them any control right or claim on prgfés seMost often, the equity of central banks is made of an
Oother equityO component owned by the general government. The valuation of this Oother equityO componer
depends on the conventiom be adopted. In theory, it should be set equal to the bankOs net assets (difference
between its total assets and its liabilities excluding any equity component), so that the equity of central banks i
valued at book value and attributed to the germmatrgnent. As we see with Greece, this is not always the case.
The Bank of Greece website (http://www.bankofgreece.gr/Pages/en/Bank/shareholders.aspx) specifies: OAfter a
number of increases over the years, the capital of the Bank of Greece curretslycathdtif?43,361.60, divided

into 19,864,886 shares with a par value of !5.60 each. The number of Bank of Greece shareholders is roughly
19,0000. Finally, we stress that the contribution of the Bank of Greece to the capital of the European Gentral Bank i
recorded on the asset side of the Bank of Greece in the Oother equityO category.
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Evolution of the capital structure of the national central
bank (Bank of Greece) - breakdown by types of holders
120% ,
& Capital owned by the res
100% = " " of the world
an 1. i Capital owned by other
80% &% . .
u domestic corporations
60% i Capital owned by
40%|.|‘||‘m| 10NN households
il Capital owned by the
20% 01 it T general government
0% AN NN I I | EEEEEN] I I I I I
199719992001200320052007200920112013

Appendix nj21R&D flowsin Greec€% of national income)
Soursewn calculations, OECD (aratigalal accounts)

R&D flows in Greece (constant prices, % of national income)
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-0,1%

| extrapolate data on the value of the stock of R&D (current prices) available in the OECD
annual national accounts (section: balance she@éhamamal assets) for Greece. First, the series

is expressed in constant prices thaokidhe national income deflatfwalculated using the
AMECO data)Then, | simply calculate floasdifference between stoés highlighted in the

graph, the value of R&D flowsgenerallyery small compared to the extent of national saving
flows. Induding R&D flavs in the official saving flaseries would not change the magnitude of
real capital gains and losses.

Appendix nj22Gross and neasing flows in Greece, breakdown by institutional sectors
Sourcewn calculations based on AMECO (Eorapession) database




Gross saving flows in Greece (1997-2014) - breakdown by
institutional sectors (% of national income)
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The saving flows series broken down by institutional sectors are constructed using the AMECO
database (European Commission). Gross saving flows are positive except for the geners
government starting from 2005 and liousehold starting from 2013. Capital depreciation
accounts for approximately 15% of national income between 1997 and 29@dualty
increases with the crisis to reach 24% in ZIM&.increase is particularly marked for
corporationsThus, gven therelativedistributionof fixed assetacross institutional sectgsee
Appendix ny), the increases most probably attributable to the depreciafiersed machinery

and equipment. Thikey feature of corporationsO fixed capital structure compared to the
government and householdsnideedthe largelgre of machinery and equipmdraking into

account capital depreciation, net saving flows are negative throughout the whole period for
households, and negative for the government starting from 2003. Thieyn@metheless
positive for corporations over the whole period.

Appendix nj23Net national saving vs. net capital formation in Greece (% of national income)
Sourcewn calculations based on AMECO (European Commission) database

Net national saving flows vs. net capital formation in Greece
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Appendix nj24Reakapital gains/losses on domestic and foreign visgaitistitutional sectors
(flows for each period, % of national income)
Source: own calculations




Capital gains on domestic capital (flows, % of national
income) - breakdown by institutional sectors
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Appendix nj25Evolution of net foreign assets in market value vs. historical cost by institutional
sectors (% of national income)
Sources: own calculations, Bank of Greece




Appendixnj26. Breakdown of gross external assets and liabilities by institutionalagectors

Net foreign asset position in Greece (1999-2014) - government vs. private
sector - market value vs. historical cost (% of national income)
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Gross external liabilities of the government (1997-2014) -
breakdown by asset classes (% of national income)
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Gross external assets of households (1997-2014) - breakdown Gross external liabilities of households (1997-2014) -

by asset classes (% of national income) breakdown by asset classes (% of national income)
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Gross external assets of corporations (1997-2014) - breakdown by Gross external liahilities of corporations (1997-2014) - breakdown by
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Appendix nj27Real capital gains/losses on gross external assets/liabilities and net foreign asset:
at thetotal economy level by asset classes (flows for each period, % of national income)
Source: own calculations




Capital gains on gross external assets (flows, % of
national income) - breakdown by asset classes
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Appendix nj28 Real capital gains/losses on gross external assets and liabilities of the
government by asset classes (flows fompesictl, % of national income)
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Source: own calculations
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Appendix nj29 Real capital gains/losses on gross external assets and liabilities of the private
sector by asset classes (flows for each period, % of national income)
Source: ogaiculations
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Appendixnj30 Breakdown of other debt assets and liabilities of corporations by asset classes
Source: own calcul&arisof Greece




Other (external) debt assets of corporations (1997-2014) - breakdown by asset
classes and types of corporations (% of national income)

90%
80% “ Others
70% A “ Reserve assets (central bank)

60%

“Loans (financial corporations)
50%

“Loans (non-financial corporations)

40%

30% * Currency and deposits (central ba

20% & Currency and deposits (financial
corporations excl. central bank)
10%
& Currency and deposits (non-financ|

corporations)

0%

g

NN

DO O NI O HOA DO O DI DN
D P L Q7 O 7 O 7 O O O L & Y Y Y Y
FF S PSS

Other (external) debt liabilities of corporations (1997-2014) - breakdown by asset
classes and types of corporations (% of national income)
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Other (externel) debt assets/liabilities (net) (1997-2014) - breakdown by asset classes
and types of corporations (% of national income)
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Appendix ni31Currency breakdown of gross external assets and liabilities
Sourckane and Shambaugh (2010)

Currency breakdown of gross external assets in Greece (1997-2004)
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Currency breakdown of gross external liabilities in Greece (1997-2004)
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Appendix ni32Weighted exchange rate index for gross external assets and liabilities
Sourcewn calculations based on Lane and Shambaugh (2010)
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Appendix nj33:Final consumption expenditure of the government (Hatdnal income):

Greece vs. EA vs. GIPS excluding Greece

Sourcewn calculations based AMECO (European Commission database)
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