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Abstract

Since the global financial crisis of 2008-2009, Ipudebt in advanced economies has
increased substantially. In the past, people blaimedovernments for the overwhelming
public deficit; however, more recently, they begamotice that the real cause lies in the
saving-investment imbalance in the private sedtrar than in the lax fiscal policy of
the government. According to the empirical evideradmost all the countries, in which
non-financial corporations are net savers, aresaff from government deficits. The real
problem is that the mature economies are no langesting enough to maintain the trade
balance so that they cannot invest the surplussfahdoad either because of the balance

of payments constraint.
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1. Introduction

Since the global financial crisis of 2008-2009, lpudebt in advanced economies
has increased substantially. As Nelson (2013) pdinut, high levels of debt in mature
economies are a relatively new global concerny aiéeades of attention on debt levels
in developing and emerging countries. Four eurooonmtries, Greece, Portugal, Ireland
and Cyprus have turned to IMF and other Europeaermonents for financial assistance
in order to avoid defaulting on their public debifiere are also concerns about the
sustainability of public debt in Japan and the Bi%] more recently, also in the major
European countries. As of the end of 2015, thekstdgross central government debt
exceeded annual nominal GDP in five OECD countidepan, Greece, Portugal, Italy
and Ireland. The ratio of the former to the laieover eighty percent in seven more
countries: United States, United Kingdom, Belgi@pain, Iceland, France and Slovenia.
In the past, people blamed the governments fohitjte public debtGDP ratio; however,
more recently, they began to notice that the raaise lies in the saving-investment
imbalance in the private sector rather than indidiscal policy of the government.

Fisher and Easterly (1990) were one of the firth@as who approached the public
debt problem from the macroeconomic perspectivey Hharified the logical relationship
between the public debt and the net external dsbiigumacroeconomic identities.
Ruggles and Ruggles (1992) and Ruggles (1993) therpioneers of the empirical study
in this field; they pointed out that the public deboblem was best approached from the
viewpoint of private-sector saving-investment inavedes. According to their study, in
the perspective of national accounting, the reablem is the saving glut and dearth of
investment in the private sector. Over the pasades, a combination of diverse forces

has created a significant increase in the suppBawsing in the mature economies a



saving glut. Bernanke (2005) argued that one saafrttee saving glut is the strong saving
motive of rich countries with aging populations, igfh must make provision for a

impeding sharp increase in the number of retirelegive to the number of workers. With
slowly growing or declining workforces, as well hggh capital-labor ratios, many

advanced economies face an apparent dearth of donmyestment opportunities.

This paper is organized as follows. In section  will mathematically investigate
into the relationship between each account of @itenal accounting system from the
viewpoint of vertical double entry and horizontaldble entry. Section 3 observes saving-
investment imbalance of each country using the ddati Accounts of the OECD
Countries and OECD Database on Balance of PayrSeatistics for 2000-2014. The last
section provides our concluding remarks with resp@¢he role of government debt in

the mature economies.

2. Fundamental Analytical Framework
2.1 Vertical double entry and net lending or net borrowing

Let us suppose a national accounting system astddpn Table 1, which consists
of four accounts: income and outlay account, chpitaount, financial account and the
balance sheet. We assume that the balance sheel, wlhe foundation of the system,
consists of only three items: financial assefg ), liabilities (L), and non-financial
assets Ny ). Subscripts=1,---,S indicates thesth institutional sector and =1,---,1
refers accounting period. The assets are recoml#uedeft-hand side while the liabilities
are listed on the right hand side of the T-shapddrize sheet. We define net worth §

and financial net worth\{ ) as follows:

WS(EFS-'-NQ_LQ ’ (1)



V,=F, -L, . (2)
[ Table 1]

The changes in non-financial assets are recordedeircapital accounts while that of

financial assets and liabilities are listed in fimancial accounts AN* (AN™), AF”

(AF7), AL"(AL") are increase (decrease) in non-financial asiessicial assets, and
liabilities during an accounting period, respedivAll of them are supposed to be either
positive or zero. From the definition of net woféguation (1)) and above notations, the
changes in net worth could be expressed as follows:

AW, =(AF; -AL, +AN; ) -(AF; -AL, +AN) . 3)

We further define, following paragraph 2.43 of SR@08, any factor that results in either

increase or decrease of net worth during an acowuperiod as resourceR; ) and use

(Uy) respectively. They are supposed to be eithertipesdr zero and entered in the

income and outlay accounts. By definition, resosingenus uses equals the changes in
net worth.

AW, =R, -U, (4)
Equation (3) and (4) are the opposite sides ofémee coin so that we have;

U, +AF; —ALL +AN; =R, +AF; —AL, +AN;. (5)

This equation shows the vertical double entry ahesector, where the uses, the increase
in assets and the decrease in liabilities, arerdecbon the left-hand side; and the
resources, the decrease in assets and the indnelgailities, are entered on the right-
hand side of the account respectively.

Some key variables- saving, investment, net lending or net borrowiagg net



financial transactions- can be written in the following manner using thee notations.
We define net saving of institutional sectar during accounting period as total
resources less uses:

Ssntet:Rst_Ust:AWst- (6)

Note that total uses include the cost arising ftleendepreciation of capital, an equivalent
of consumption of fixed capital in the present SNAthat total resources less uses makes

net saving. Consequently, we can obtain gross gasimg the following equation:

SY°= =R, —(U, —BN;). )
We define investment or capital formation eithen@t or gross terms as an increment of
non-financial assets during the period:

12 =AN; -ANg;  1I°=AN]. (8)

Net lending or net borrowingNLNB ) is written in the following manner using the abov
variables:

AV = (R, -U, ) —(ANS -ANg ) = s -1 9)
Alternatively, we can obtain net lending or netrbaring from the gross variables:
ave ={R, - (U, ~ANg )} - AN = sge= - g (10)
Thus, net lending or net borrowing is the balanceawing and investment either in net

or gross terms. Besides, from the definition of wetth (equation (2)), net financial

transactions FT ) is written in the following manner:
AV =(AF; -AF; ) -(AL -ALL ) = AF, - AL, (11)
From equations (5),

(Re-Uy)-(aNg -aNg)



{Ra—(ua—AN;)}—AN;

(aF; -aF; ) - (AL -AL). (12)

In other words,

S -1 =ST -1 I = AF, -AL; (13)
so that
AV, = AVS[“LNB = AvstNFT . (14)

The above equation proves that net lending or obliing is measured identically both
in the capital account (as the saving-investmelainza) and in the financial accounts (as
the net financial transactions) as paragraph 201 B\NA 2008 claims.

If a sector has net lending, i.&V, =S, -1,>0 (S, and |, can be either net

or gross), there are three possible situations:

either S, 20 and 1,20 and S, >1g; (15)
or §,=20 and I, <0; (16)
or S,<0 and I,<0 and S, >1,. (17)

Equation (15) depicts the most common case, inlwbath the saving and investment of
the sector is positive, but the former is greatemtthe latter. In equation (16), net
investment is negative because new investmenssstian the amount of the disposal of
non-financial assets or the consumption of fixediteh Equation (17) is the case, in

which the sector is eating up its own capital. kige, if a sector has net borrowing, i.e.

AV, =S, -1 <0, again there are three possible situations:

either S, 20 and 1,20 and S, <lIg; (18)
or S, <0 and I, =0; (19)
or §,<0 and I,<0 and S, <. (20)



Equation (18) depicts the most common case, inlwbath the saving and investment of
the sector is positive, but the former is less tt@nlatter. In equation (19), although the
sector is dissaving, it is accumulating capital dgpdy borrowing from other sectors.
Equation (20) is the case, in which the sectoroisamly eating up its own capital, but

also borrowing from other sectors.

2.2 Public Debt in the framework of Horizontal double entry
Since paragraph 2.58 of SNA 2008 states that axdinhasset and its liability
counterpart have to be recorded for the same aniotiné creditor and debtor accounts,

which is referred to as current buy-back cost asting principle, the following equation

holds:

S S
D AR, =) Al (21)
s=1 s=1

where S is the number of institutional sectors includihg dummy sector called ‘rest

of the world’. Therefore,

ZS:AVSt = ZS:AVSNFT = ZS:AFS - ZS“ALSt =0. (22)
s=1 s=1 s=1

s=1

In other words, the sum of net lending or net bemg across all the sectors is zero. It
means that if a sector has net lending, some abetor(s) should offset it by net

borrowing and vice versa. Furthermore, from equmstid4) and (22),

S S S S S S S
DAV =R =D U =D ANg+> ANg =>'S, -> "1, =0. (23)
s=1 s=1 s=1 s=1 s=1 s=1 s=1

The above equation ascertains that net lendingebibarrowing is equivalent to the
saving-investment balance.

In order to address the public debt problem, wepkiraggregate the institutional

sectors into three categories: domestic privateséd), domestic public sector (G) and



rest of the world (R). Equation (22) or (23) cobllrewritten as follows:
AV, +AV +AV, = 0; (24)
where

AV, = (AFHt _ALHt)

(RHt _UHt)_(ANI:t _AN;t);
(RGt _UGt) _(ANgt _AN(;t) ;

(RRt _URt)'

Note that non-financial assets are not recordeddarest-of-the-world sector so that the

AVGt = (AFGt _ALGt)

AV, =(AF, — ALy )

net increase in financial assetsK;, > ALy, ), which is the external deficit for domestic

economy, are equivalent to the balance of resowues uses Ry >Upg ), which is
equivalent to the net exports from the viewpointtled domestic economy. Solving

equation (24) forAVy,, we have AV, =—AV,, —AV, . Therefore, in the perspective
of the horizontal double entry, the public debtyaiveAV,, ) is a consequence of either

positive AV,, or AVL . The former is the excess saving over investmenthe

domestic private sector (discussed in equationk (16), (17) ) and the latter implies an

unfavorable balance of trade.

3. Empirical Evidence

We obtained the data of gross saving, gross cdpitalation, and net lending or
net borrowing for each institutional sector frore MECD National Accounts Statistics,
which include 28 OECD countries plus six nhon-OEQGiDiries — China, Colombia,

Latvia, Lithuania, Russia and South Africa. White tdata of many of the countries are



based on SNA 2008, other countries still publistademsed on SNA 1993; however, the
presentation format is standardized. Figure 1 depihe net lending or net borrowing of
each institutional sector for 2014 in proportiorthe nominal GDP of the country. The
data for the countries with *" are for 2013 becautise data for 2014 is not available yet.
The institutional sectors are non-financial corpiorss, financial corporations, general
government, household/NPISH (non-profit institusaerving households) and rest of
the world. The data is obtained from the ‘changesat worth due to saving and capital
transfers account’ and ‘acquisition of non-finaheissets account’, which are equivalent
to the capital account mentioned in the previoutice.
[Figure 1]

Figure 1 reveals that the NLNB for general govemnig negative in 26 out of 34
countries, of which the NLNB for non-financial corations are positive in 18 countries:
Austria, Belgium, Finland, Greece, Hungary, Irelaitdly, Japan, Latvia, Lithuania,
Netherlands, Poland, Portugal, Slovak Republicy&i@a, Spain, United Kingdom and
United States. The finding implies that dearth omgstic investment is at least one of
the main causes of the government deficits. Ambege countries, the NLNB for both
households/NPISH and non-financial corporations positive in eleven countries
including Austria, Belgium, Hungary, lItaly, JapaNgetherlands, Portugal, Slovak
Republic, Slovenia, Spain and United States; tloegmtries are apparently suffering
from saving glut as well as from dearth of domest@stment.

[Figure 2]
Figure 2 illustrates the fluctuations in the NLNBr non-government and
government sectors and rest of the world. Therelaweus negative correlation between

the NLNB of the sectors in most of the countriég torrelation coefficients are listed in



Table 2. All the coefficients that is statisticallignificant at five percent significance
level are negative. We can classify the countnéstihree groups according to the pair of
the sectors that show the highest correlation dslobe 3. In 18 out of 34 countries, the
highest correlation is observed between the NLNBrfan-government sector and the
rest of the world; we will refer to them as Group\$ in Switzerland, which is depicted
in Figure 2-1, the green line, which depicts thetiiations in the NLNB of the rest of the
world, is a mirror image of the blue line, whiclugtrates that of the non-government
sector. This is most probably because the privat®s saving is coming from the current-
account surplus that reflects the trade balance etc

[Table 2]

[Table 3]

In majority of the countries that does not belom@toup I, the highest correlation
is observed between the NLNB of the non-governraedtgovernment sectors; we will
refer to them as Group II. As in Japan, which igicked in Figure 2-2, the red line, which
depicts the fluctuations in the NLNB of the goveemhsector, is somewhat a mirror
image of the blue line, which illustrates that leé inon-government sector. Although the
non-government sector with its aging populatioaégsumulating savings preparing for
the retirement, the country is no longer runninguarent account surplus enough to
accommodate it because of the dearth of investthahts hampering the competitiveness
of the country in the world trade market. As detdiin the section 2.2, the financial
account balance must more or less coincide withcthreent account balance and vice
versa because the capital account balance is it#glig most countries.

In Finland, France and Norway, the highest con@bais observed between the

NLNB for the government sector and the rest of waeld. As in Norway, which is

10



depicted in Figure 2-3, the green line, which dispikbe fluctuations in the NLNB of the
rest of the world, is somewhat a mirror image @f&d line, which illustrates that of the
government sector. In this country, the governmgentnning a budget surplus throughout
the observation period because of the huge revieanethe oil and gas production plus
that from theOljefondet (oil fund). Undoubtedly, the country has enormtrage surplus
from the oil so that the government has no diffigub invest abroad as much as they
wish.

[Table 4]

[Figure 3]

As we have mentioned earlier, if the NLNB of thevgmmment sector is negative,
there are two possibilities: the saving of the ers either positive or negative. Table 4
lists the proportion of years in which gross sawhthe government sector was negative.
We found that gross saving was negative in the ntgjof the observed years in seven
countries: Greece, Hungary, Japan, Poland, Portugéted Kingdom and United States
(Figure 3). It is noteworthy that in five of thetied countries, the stock of gross central
government debt is more than 80 percent of the malMGDP. The exceptions are
Hungary and Poland, two former communist countnesose government had some
wealth from the sale of assets through the prigéitn program.

[Figure 4]

Figure 4 depicts the fluctuations in the goods s@lices account and financial
account balances for each country, which are obdairom OECD Database on Balance
of Payments Statistics according to BPM6 clasdifice. This statistics includes not only
all the countries that publish the national accsutdta except for Mexico but also

includes the following nine countries: AustraliaaBil, Canada, India, Indonesia, Israel,
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Luxembourg, New Zealand and Turkey. Since, in nebghe countries, the goods and

services account is the dominant account amonguirent and capital accounts, a high
correlation is observed between the trade (i.edg@md services) and financial account
balances (see table 5). The correlation coeffisiand positive and statistically significant
at five percent significance level in 28 out of @funtries; the exceptions are Australia,
Brazil, China, Finland, Indonesia, Ireland, Israeyxembourg, Netherlands, New

Zealand, Norway, Sweden, Switzerland and Unitedydam.

[Table 5]

The positive trade balance means exports of thatopis exceeding the imports
from abroad while negative number implies thatithports are greater than the exports.
In the meantime, the positive financial accounabaé shows the country is accumulating
external assets or repaying debt while the negaivaber indicates either decreasing
external assets or new borrowing from abroad. Bbthtrade and financial account
balances are negative for the majority of obsepaibds in 18 out of 42 countries. The
countries are Australia, Colombia, Estonia, FranGegece, Iceland, India, Latvia,
Lithuania, Poland, Portugal, Slovak Republic, Sp&outh Africa, Turkey, United
Kingdom and United States. Among these countries,niet lending or net borrowing
(NLNB) for both households/NPISH and non-financiatporations are positive in three
countries that include Portugal, Spain and UnitedeS (see figure 3); these countries are
apparently suffering from saving glut as well asiirdearth of domestic investment. The
problem is that these countries have no investimgmbrtunities abroad because they are
running trade deficits. The good news is that R@atwand Spain are producing trade

surplus in the more recent years.
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4. Concluding Remarks

According to Figure 1, in 21 out of 34 countridss hon-financial corporations are
net savers rather than investors. Aimost all ad¢hepuntries are suffering from the deficit
in the government sector; the only exceptions aer@ny and Denmark. This will justify
the claim that the real cause of the public defied in the saving-investment imbalance
in the private sector, rather than just in thefisgal policy of the government.

However, even if the private sector in total ised lkender, it does not necessarily
mean that the public sector should run a fiscakdefor example, in Switzerland, the
private sector saving is balanced by the extemngllgs rather than by the fiscal deficit.
Therefore, in theory, other mature economies caml&om this example. The problem
is that some mature economies are no longer cotivegbroducers in the world market.
Since these countries have trade deficits, thegatanvest in foreign capital because of
the balance of payments constraint. One possibkorefor this situation is the dearth of
domestic investment. Not only the population bsbahe capital equipment is aging in
these countries so that they cannot supply prodtigctive enough to foreign buyers.
Another problem is that some governments are nioigu$fie raised funds in a proper
manner. According to Figure 3, the government $saliing in the majority of the years
in seven countries: Greece, Hungary, Japan, PoRordigal, the United Kingdom and
the United States. All the countries but Hungany dapan ran trade deficit in the majority
of the observed years; Japan is also suffering frane deficit in the most recent years.
This fact suggests that the government should aiyrafse the savings that the private
sector has generated. If the private sector canmest it profitably, the government must
find the best possible investment opportunity thidit boost the competitiveness of the

country as well as will provide for the needs dlife retirees.
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Table 1: Summary Table of the National Accounting System

Flow Accounts
Sector 1 Sector S Sector O
Account Uses/ Resources/ Uses/ Resources/ Uses/ Resources/
Assets Liabilities Assets Liabilities Assets Liabilities
Income & Outlay
Aecount U, Ry Ug Ry Ug Ry
+ + +
AN AN AN,
Capital Account
AN AN AN
+ + + + + +
AR | AL AF: | AL AF: | ALY
Financial Account
AR | AL AFS | AL AFS | AL
Stock Accounts
Sector 1 Sector S Sector S
Accounts
Assets Liabilities Assets Liabilities Assets Liabilities
Nlt NSt NSt
Balance Sheet
Flt th FSt LSt FS LS




Table 2 Correlation Coefficients between the Net Lending
or Net Borrowing of the Sectors

Non— Non—
government government Government
Sector of the World
Austria -0.8120 -0.7915 0.2861
Belgium -0.6964 -0.1126 -0.6347
Chile -0.7748 -0.9036 0.4293
China 0.2221 -0.8122 -0.7287
Colombia -0.2894 —0.9588 0.0056
Czech Republic -0.6823 -0.6815 -0.0700
Denmark -0.9001 -0.8200 0.4888
Estonia -0.6095 -0.9727 0.4359
Finland -0.3611 -0.2167 -0.8321
France -0.5993 -0.1062 -0.7324
Germany -0.2536 -0.8299 -0.3291
Greece -0.2599 -0.7723 -0.4127
Hungary 0.1142 —0.9424 —0.4399
Iceland -0.5372 —-0.8089 -0.0613
Ireland -0.9343 -0.3185 -0.0127
Italy -0.3020 -0.7837 -0.3555
Japan -0.8892 0.1572 -0.5798
Korea -0.7447 -0.8873 0.3532
Latvia -0.6753 -0.9704 0.4771
Lithuania -0.6742 —-0.9401 0.3820
Mexico -0.5505 -0.7137 -0.1920
Netherlands -0.8246 —0.8601 0.4206
Norway -0.9001 0.6952 -0.9389
Poland -0.7695 -0.7105 0.0972
Portugal -0.5269 —0.8460 -0.0075
Russia -0.8691 0.3296 -0.7520
Slovak Republic -0.7051 -0.8776 0.2789
Slovenia -0.9300 -0.8974 0.6723
South Africa 0.0383 —0.8664 -0.5321
Spain -0.8934 —0.7858 0.4242
Sweden -0.6188 -0.5828 -0.2761
Switzerland -0.2815 -0.8928 0.2235
United Kingdom -0.9140 0.1522 —-0.5401

United States -0.9572 -0.4779 0.2505




Table 3 The Pair of the Sectors that Show the Highest Correlation in
the Net Lending or Net Borrowing

Group I (non—government Chile, China, Colombia, Estonia, Germany, Greece,
sector and rest of the world) Hungary, Iceland, Italy, Korea, Latvia, Lithuania,
Mexico, Netherlands, Portugal, Slovak Republic,
South Africa, Switzerland

Group II (non—government Austria, Belgium, Czech Republic, Denmark,
sector and government sector) |Ireland, Japan, Poland, Russia, Slovenia, Spain,
Sweden, United Kingdom, United States

Group IIl (government sector  |Finland, France, Norway
and rest of the world)




Table 4 Proportion of Years in Which Gross
Saving of the Government Sector is Negative

Number of
Country Proportion Observation
Periods
Austria 0.133 15
Belgium 0.333 15
Chile 0.000 6
China 0.143 14
Colombia 0.357 14
Czech Republic 0.067 15
Denmark 0.000 15
Estonia 0.000 15
Finland 0.000 15
France 0.200 15
Germany 0.333 15
Greece 1.000 9
Hungary 0.533 15
Iceland 0.143 14
Ireland 0.467 15
Italy 0.267 15
Japan 0.800 15
Korea 0.000 15
Latvia 0.133 15
Lithuania 0.364 11
Mexico 0.000 11
Netherlands 0.200 15
Norway 0.000 15
Poland 0.786 14
Portugal 0.867 15
Russia 0.000 12
Slovak Republic 0.467 15
Slovenia 0.333 15
South Africa 0.143 7
Spain 0.400 15
Sweden 0.000 15
Switzerland 0.000 14
United Kingdom 0.667 15
United States 0.714 14




Table 5 Correlation Coefficients between trade balance

and financial account balance

Country Corrgle}tion Number of sample
Coefficients
Australia 0.4877 15
Austria 0.8398 15
Belgium 0.6764 12
Brazil 0.5582 5
Canada 0.9917 15
Chile 0.9053 12
China -0.5065 5
Colombia 0.7269 15
Czech Republic 0.6368 15
Denmark 0.6501 10
Estonia 0.9631 15
Finland 0.4191 15
France 0.7001 15
Germany 0.9395 15
Greece 0.9584 1
Hungary 0.8685 15
Iceland 0.5267 15
India 0.9911 5
Indonesia -0.4914 5
Ireland 0.2968 13
Israel -0.6630 15
Italy 0.9540 13
Japan 0.7402 15
Korea 0.9758 15
Latvia 0.9548 15
Lithuania 0.9389 1
Luxembourg —-0.0496 13
Netherlands 0.5960 1
New Zealand -0.9129 14
Norway 0.4564 10
Poland 0.8635 1
Portugal 0.9667 15
Russia 0.6497 15
Slovak Republic 0.7164 11
Slovenia 0.7589 15
South Africa 0.7427 15
Spain 0.9407 15
Sweden 0.1664 15
Switzerland 0.3737 15
Turkey 0.9943 15
United Kingdom 0.3094 15
United States 0.8007 15




Figure 1: Net Lending or Net Borrowing of the Institutional

Sectors for the Latest Year in Proportion to the Nominal GDP
Source: OECD National Accounts Statistics
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Figure 2 Net Lending or Net Borrowing of the Institutional Sectors
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Figure 3 Composition of the Net Lending or Net Borrowing of the General Government
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Figure 4 Fluctuations in the Trade and Financial Account Balances
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