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1 INTRODUCTION

The application of the European fiscal rules has been suspended after the
outburst of the Covid pandemic and the most recent events related to the
Ukrainian war. In the public debate, the restoration of the Stability and Growth
Pact should be accompanied by a reform of the fiscal rules to adapt them to the
profoundly altered economic environment and to overcome some of their
drawbacks. The way that the EU will decide to take will be of particular
importance for Italy that, in the ranking of countries with the highest debt/GDP
ratio, is second only to Greece. Actually, in the public debate some agreement
is emerging on making the debt to GDP ratio the anchor of the new framework.
The appropriateness of this variable as an indicator of financial stability is,
however, questionable. From a theoretical point of view, growth models point
at wealth as the pivot variable; form a practical one, the debt to GP ratio alone
is not a good predictor of sovereign crises. Casarosa (1986) had already
criticised the rationale underlying the use of the debt to GDP ratio, based on
the argument that the debt to (the demand for) wealth is the proper indicator of
the financial situation of the public sector.

Against this background, the paper proceeds as follows.

Section 2 discusses the economic meaning of the debt to GDP ratio vis-a-vis
the evolution of the wealth to GDP ratio along Casarosa’s (1986) contribution.
Section 3 looks at the evolution of the debt to GDP ratio in Italy in the last 15
years, confronting it with dynamics of the wealth to GDP and debt to wealth
ratios and looks at an indicator of fiscal sustainability based on a normalisation

of variables using private wealth instead of GDP. Section 4 concludes the
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paper in the context of the reform proposals of the European fiscal rules.

2 THE 'LAW OF CHANGE' OF THE WEALTH TO GDP RATIO

The debt to GDP ratio is one of the most commonly referred to indicators of
the sustainability of public finances. The recent literature — see, among others,
Balassone et al (2007), Giammarioli et al (2007), Wyplosz (2011), Furman and
Summers (2020), Blanchard et al (2021) - has, however, questioned its
appropriateness. Among the critiques, there is the inconsistency of the
comparison of a stock and a flow variable. Furman and Summers (2020)
propose to substitute this indicator either with the ratio of debt to the present
value of GDP (two stock variables) or with the ratio of interest payments (real
interest expenditure, calculated as interest expenditure minus the product
between the inflation rate and the debt stock) to GDP (two flow variables).
Casarosa (1986) had already critically analysed the economic rationale
underlying the use of the debt to GDP ratio. Based on the argument that the
debt to (the demand for) wealth is the proper indicator of the financial situation
of the public sector, the paper raises two major points:

o the debt to GDP ratio is a good proxy of the debt to wealth ratio only if the
debt to wealth ratio remains constant; otherwise, the debt to GDP ratio and its
changes do not deliver clear implications as for the sustainability of public
debt, since one can witness an increase of the debt to GDP ratio with a
contemporaneous decrease of the debt to wealth ratio;

e the wealth to GDP ratio tends to an equilibrium level that is a function of the
average growth rate; this implies that, if the latter decreases, the former
increases and its actual level converges slowly to it; as a consequence, the debt
to GDP ratio can rise without any negative implication on the financial
situation of the public sector.

The use of the debt to GDP ratio is, thus, a shortcut, consisting in the
application of the steady state results to the dynamic analysis.

In fact, if one assumes a constant propensity to save and a constant natural rate
of growth of income, the steady state wealth to GDP ratio is constant; its value

increases in the propensity to save and decreases in the income growth rate.
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However, if the economy is off the balanced growth path, the wealth to GDP
ratio can vary, increasing/decreasing continuously, even if the propensity to
save and the natural growth rate of income remain constant.

To show this, Casarosa (1986) formulates the ‘law of change’ of the demand of
assets w.r.t. GDP, stating that the wealth to GDP ratio increases/remains
constant/decreases if the growth rate of the demand for assets is
higher/equal/lower than the income growth rate. The income growth rate is
given by the sum of the population growth rate, n, and the technical progress
growth rate, m, exogenously given.

If the propensity to save, s, and the income growth rate, (n+m), are constant,

the equilibrium value of the wealth to GDP ratio, B, is:

B = (M

s

(n+m)
The steady state is stable: for instance, starting from the equilibrium position,
an increase in s implies an increase in , which converges to the new (higher)
equilibrium level (and vice versa for a fall in s). The same applies to a
permanent fall/increase in (n+m).

As Casarosa (1986) shows, the speed of convergence is low; thus, the wealth to
GDP ratio might well increase/decrease for a long time. Analogous results
apply if the propensity to save is an increasing function of 3.

The steady state equation (1) is an accounting identity. Though Casarosa’s
(1986) analysis is derived in a closed economy setting, it also applies to an
open economy one. The fundamental accounting identities, however, must take
into account the presence of exports and imports of goods and services, and of
capital with the associated interest payments. It is therefore necessary to
distinguish between production, that is, GDP, and income, that is, gross
national product, GNP. Moreover, net foreign assets (f) become a component
of wealth.

In the case of a small open economy with perfect capital mobility, one can
show (see Appendix 1) that the ratio between wealth and income (GNP), vy, is

given by the usual formula

y=—t @)
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while the ratio between wealth and domestic production (GDP), ’, is given by

sl‘ 1—?‘—.:.v—,]
\ gl 1)

B = : 3)

{n+m—sr)

where zﬁ is the domestic capital share and r is the world interest rate.

Dynamic optimising models offer another perspective showing the weakness of
the debt to GDP ratio as an indicator of financial stability: their transversality
conditions concern stock variables, among which wealth. Bruce and Turnovsky
(1999) consequently normalise the outstanding stock of government debt and
the present value of the government primary deficit in the expression for the
government intertemporal budget constraint.

They also construct an indicator of fiscal sustainability expressed as the present
value of fiscal policy adjustments, relative to the (initial) capital stock,
necessary to ensure sustainability, that is, equality between the present value of
the government primary deficit and the opposite of the value of the initial
outstanding public debt stock.

Blanchard et al (1990) had previously proposed an analogous index, expressed
as a flow, that is, relative to GNP: they consider the constant tax rate that
would satisfy the equality between the present value of the government
primary deficit and the opposite of the value of the initial outstanding public
debt stock. The indicator of sutainability is then given by the difference in
actual and future tax rates (Bruce and Turnowsky, 1999, consider, instead,
lump sum taxes). The indicator can be associated to different time horizons to
indicate the tax rate that would leave the debt to GNP ratio unchanged. For
instance, the medium term gap, corresponding to a five-year time horizon, can
be approximated by the difference between the average over the next five years
of primary expenditure plus the initial debt to GNP ratio multiplied by the
difference between the real interest rate and the growth rate. It should be noted
that the above discussion about sustainability hinges on the assumption that the
real interest rate exceeds the growth rate, otherwise there would be no need to

run budget surpluses.

3 THE REAL CONTEXT
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As pointed out by Casarosa (1986), in the real economy one can witness
changes in (n+m) and s that make the equilibrium analysis meaningless.
Nevertheless, the law of change is always valid, and it is therefore possible to
determine the actual dynamics of the wealth to GDP ratio and therefore to
contrast the changes in the debt to GDP and debt to wealth ratios.

In what follows, we look at Italian data for the period 2005-2021. Data for the
debt to GDP ratio are taken from Eurostat (Government consolidated gross
debt in percentage of GDP); as for wealth, the model of the previous section
delivers an evolution of wealth stemming from saving flows; the actual value
of wealth is, instead, determined also by the change of asset prices (capital
gains). The actual wealth value (family and nonprofit sector) is taken from
Banca d’Italia-Istat (2022) and is given by the difference between assets and
liabilities values. Wealth values predicted on the basis of saving flows only are
calculated using Eurostat data (gross household disposable income; gross and
net household saving rates for predicted wealth and net - of capital depreciation
- predicted wealth, respectively). As for the law of change, we look at the
difference between the rate of change of wealth (in the three different
specifications) and rate of change of GDP.

Figure 1 shows the evolution in the actual wealth to GDP ratio for Italy in the
2005-2020 period, while Figure 2 and Figure 3 show the evolution of predicted
and predicted net of capital depreciation wealth.

Positive (negative) differentials correspond to increases (decreases) in the

wealth to GDP ratio.
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Figure 1 Actual wealth to GDP ratio: Italy 206-2020

As mentioned above, the value of the actual wealth variable is affected by
changes in asset prices, particularly the decrease of housing prices beginning in
2013. However, also the specifications based on saving flows only show a
constant decrease in the wealth to GDP ratio in the period 2013-2018. In
Appendix 2 we add mandatory social security contributions, that constitute
mandatory savings adding to social security wealth, to saving flows, obtaining

a similar trend.
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Figure 3 Predicted net (of capital depreciation) wealth to GDP ratio: Italy
2006-2020.

The figures also show the effects of the concomitant increase in the saving rate

and decrease in the income growth rate experienced in 2020 because of the

Covid pandemic: the wealth to GDP ratio sharply increases.

Even if the period is relatively short, one can see the differences in the
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evolution of the debt/GDP and debt/wealth ratios (Figure 4). Between 2015 and
2019, with a decreasing wealth to GDP ratio, the former slightly decreases,
while the latter slightly increases; because of the economic consequences of the
pandemic, instead, the signal of the worsening in the situation of public
finances is stronger with the debt to GDP than with the wealth to GDP
indicator.

Even if the differences between the two parameters is not particularly high in
the period under observation, the data show that, when the wealth to GDP ratio

varies, the debt to GDP ratio might not be a good proxy of the debt to wealth

one.
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Figure 4 Debt/GDP and debt/wealth ratios: Italy 2006-2020

Based on the argument that the debt to (the demand for) wealth is the proper
indicator of the financial situation of the public sector, one should also consider
the public debt that is held by a country’s central bank and, until it remains
there, does not constitute a problem for public finances. As for Italy, these are
the total holdings of the Eurosystem, therefore of the Bank of Italy and
European Central Bank. However, the European Central Bank is classified
among non-resident creditors, therefore it is not possible to enucleate its

national debt holdings. Figure 5 shows debt holdings by the Bank of Italy in
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the years 2005-2021. One can see that its holdings of government debt have
increased, in GDP percentage, to 33,6 and 38,1 in 2020 and 2021, respectively,
as a result of the European government bond purchase programs in response to
the pandemic. If one considers government debt net of the Bank of Italy’s
holdings (debt- in the Figures), the debt ratios are lower and their evolution

follows more similar paths (Figure 6).
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Figure 6 Debt (net of Bank of Italy’s holdings)/GDP and debt (net of
Bank of Italy’s holdings)/wealth ratios: Italy 2006-2020

The fact that the debt to GDP ratio might not be a good proxy of the debt to
wealth one suggests that their use as indicators of fiscal stability will yield
different results.

To show this, let us consider a modified version of the fiscal sustainability

indicator in Blanchard et al (1990):
2o gw), @)

’ aspn
w
S n -

where aspn is the average primary surplus in the next n years; w is private
wealth; by is government debt in the year preceding the average period; 7 is the
real interest rate on government debt, and g the growth rate of wealth (n year
period average). The real interest rate is computed as the difference between
the ratio of interest expenditure to debt and the product between the GDP
deflator and the initial debt stock. Data on primary surpluses are taken from
IMF Fiscal Monitor, April 2022, those on interest expenditure from ECB
Statistical Data Warehouse.

Blanchard et al (1990) propose a medium term indicator with »=5 and a long
term one with n=40. Because of the unavailability of data (IMF data on
primary surpluses are available only until 2027), n=5 and n=9 are used.
Predicted net wealth data are used. The results are then compared with those
obtaining with the usual GDP normalisation (S,”).

S >0 indicates that sustainability is achieved over the time span considered. A
negative value, instead, indicates that fiscal adjustment is needed.

Figures 7 and 8 illustrate the results for the five-year and nine-year terms,
respectively, confirming some difference between the two indicators (the
adjustment for the wealth based indicator is also expressed relatively to GDP to

eliminate the scale effect).
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4 CONCLUSIONS
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The debt to GDP has assumed a more relevant role within the EU fiscal rules,
especially after the specification of the debt reduction benchmark — so called
one-twentieth rule.

Fiscal rules have been suspended in March 2020 to counter the effects of the
COVID-19 pandemic on euro-area economies. Even before the pandemic,
there was a consensus on the necessity of reforming them. The rigidity of the
numeric, uniform Maastricht criteria had already led to more flexible, but also
more complex, rules, that, however, produced adverse effects, limiting public
investment and the possibility of expansionary fiscal policies after the financial
crisis. The pandemic has made it necessary to review the fiscal rules because of
the change in the economic scenario with respect to the Maastricht one: public
debt has increased (therefore, rules imposing fast adjustments could be
counterproductive). The cost of debt is no longer simply connected to its level,
given that interest rates are low; the issuing of common debt by means of the
Recovery Plan.

Given the uncertainty and the economic effects of the war in Ukraine, the
general escape clause will not be activated until 2024. The restoration of the
Stability and Growth Pact should be accompanied by a reform of the fiscal
rules, aimed at avoiding some of its drawbacks: the pro-cyclical effects of the
numerical rules; the contraction in public investment due to budgetary
restrictions (the EU average decreased from 3.8 in GDP percentage in 2009 to
2.8 per cent in 2016, and then climbed to 3.3 per cent in 2020; in Italy the ratio
went from 3.7 per cent in 2009 to 2.1 per cent in 2018 and rose to 2.6 per cent
in 2020, still below the EU average); the non-observability of some of the
indicators to be estimated for the application of the rules (output gap and
elasticity of the cyclical components of the budget with respect to the tax base,
among others); the flexibility and scope for interpretation of the rules.

Among the reform proposals, the debt to GDP ratio should become the anchor
of the new framework, together with a revision of its target level and the pace
at which it should be achieved (there could be different targets and adjustment
paths based on the specific conditions of each individual country). Monitoring

should be performed by means of only one indicator, similar to the current
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expenditure rule. Compared with the current expenditure rule, the benchmark
growth rate would be calculated to allow the target level of the debt anchor to
be achieved within the specified adjustment horizon. If the debt/GDP ratio
were above the anchor, the nominal growth in net expenditure would have to
be below the nominal GDP growth rate, where the latter is calculated on the
basis of estimates of actual, potential or trend real GDP growth in future years
and an inflation rate assumption. The rate could be the expected rate or one
consistent with the objectives of the European Central Bank (ECB). Moreover,
the introduction of a “golden rule” should allow the use of deficit funding to
finance expenditure with long-term benefits (e.g., investments for the climate
transition and digital transformation) or European public goods (research and
innovation, defense, security, energy independence, financial stability). A more
complex challenge is in assessing proposals that suggest a simplification of the
rules, using the debt/GDP ratio only as a medium-term benchmark and net
expenditure growth as the sole indicator for annual monitoring.

According to these reform proposals, therefore, the debt to GDP ratio would
become the pivot of the new system of rules. The arguments exposed in this
contribution suggest cautiousness in its application and hint at its replacement

by some wealth based indicator.

References

BALASSONE F.- FRANCO D. - ZOTTERI S. (2007), The Reliability of EMU Fiscal
Indicators: Risks and Safeguards, in LARCH M. - NOGUEIRA MARTINS J. (eds.),
Fiscal Indicators. European Economy-Economic Papers, n. 297.

BANCA D’ITALIA-ISTAT (2022), La ricchezza dei settori istituzionali in Italia
2005 | 2020. Available at: https://www.bancaditalia.it/pubblicazioni/ricchezza-
settori-istituzionali/2022-ricchezza-settori-istituzionali/index.html

BENGE M. — WELLS G. (2002), Growth and the current account in a small open
economy, in The Journal of Economic Education, vol. 33.

BLANCHARD O. — CHOURAQUI J.-C.-HAGERMANN R.P.-SARTOR N. (1990), The

Sustainability of Fiscal Policy: New Answers to an Old Question, in OECD
E-PFRP N.57

2023



17

Economic Studies 15.

BLANCHARD O. — LEANDRO A. — ZETTELMEYER J. (2021), Redesigning EU
fiscal rules: from rules to standards, in Economic Policy, April.

BRUCE N. — TURNOVSKY S.J. (1999), Budget balance, welfare, and the growth
rate: “Dynamic scoring” of the long-run government budget, in Journal of
money, credit and banking, vol. 31.

CASAROSA C. (1986), 1 significato economico del rapporto fra debito pubblico
e PIL: un’analisi critica, in Politica economica, vol. 2, n. 2.

Furman J. — Summers L. (2020), A reconsideration of fiscal policy in the era of
low interest rates, Discussion Draft, November 30, available at
hks.harvard.edu.

GAFFNEY J. - ROGERS C. (1999), Some properties of a small open economy
version of the Solow-Swan Growth Model, in Working paper, University of
Adelaide, School of Economics, n. 9.

GIAMMARIOLI N. — NICKEL C. — ROTHER P. - VIDAL J.P. (2007), Assessing
Fiscal Soundness. Theory and Practice, in ECB Occasional Paper Series, n. 56.
MILBOURNE R. (1997), Growth, capital accumulation and foreign debt, in
Economica, vol. 64.

PIKETTY T. - ZUCMAN G. (2014), Capital is Back: Wealth-Income Ratios in
Rich Countries 1700-2010, in The Quarterly Journal of Economics, vol. 129,
n. 3.

WyYPLOSZ C. (2011), Debt Sustainability Assessment: Mission Impossible, in

Review of Economics and Institutions, vol. 2, n. 3.

Appendix 1

To derive equations (2) and (3) in the text, consider an open economy version
of the Solow growth model as in Milbourne (1997), Benge and Wells (1998)
and Gaffney and Rogers (1999). Call GNP X, GDP Y, saving S, investment /,
net exports Z, the exogenously given world interest rate », net foreign assets F,
consumption C. We have:
Y=C+1I1+2Z (A1)
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X=Y+rF=C+S (A2)

from which we get:

C+I+Z+rF=C+S (A3)

S=I14+Z+rF (A4)

which is the fundamental accounting identity for an open economy.

Dynamics enters the model through the growth of the capital stock, K, and
foreign assets.

Define gross investment as:

1=2"+6K (A5)

where § is the depreciation rate.
The dynamics of foreign assets is given by:

=Z+rF (A6)

dF
dt

The constant returns to scale production function (that is assumed to satisfy the
Inada conditions) is:

¥(1) = G[K(t), E(t)] (A7)

where E is the number of effective workers, changing because of population
growth and technical progress:

E = Eje'ntmit (A8)

where 7 is the population growth rate and m the technology growth rate.
Constant returns to scale technology implies that, the intensive from of the
production function is:

I=6((1)=y=9(k (A9)

E

Given that in a small open economy with perfect capital mobility, the interest
rate r is exogenous, the profit maximising condition g'(k) = & + r determines the
desired level of capital, k* = g'~*(6 +r); with no adjustment costs and perfect

capital mobility y and & adjust immediately to their profit maximising levels,

v =g(k)=g[g " (6+ ]K() = ¢' (6 +1)E(R);Y =

Glg' ™ (6 + 1), 1]E(®)

. Note that steady state capital per effective worker and GDP per effective
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worker depend on world interest rate and depreciation only. In addition, since
income x can differ from output y, the adjustments of x and wealth depend on
the behaviour of net foreign assets, which in turn depends on the domestic
saving ratio.

From (AS5) one gets investment per effective worker):

=24 (m+n+8)k (A10)

which implies at steady state:

i*=(n+m+8)k* (A11)

Note that, in a closed economy, investment depends on savings; in this case,
instead, perfect capital mobility implies that k jumps to k*.

As for the evolution of foreign assets:

S =Z+rF (A12)

that, in intensive form, becomes:

d—':=z-+-rj"— (n+m)f (A13).

d

Assuming that saving is a fixed proportion of current income:

(A13)

| b

§=
and expressing (A4) in per effective worker terms
=itz+rf (A14)
z=§—i—rf (A15)

and substituting into (A13):

L=t-i-(n+mf (A16)

If saving is a constant fraction of gross current income, the saving rate plays a
role in transitional dynamics. This is no longer true if saving is a fixed
proportion of permanent income, that is, of the steady state value of wealth: the
steady state solutions do not change, but the saving rate no longer plays a role
in transitional dynamics.

Putting

S=sX (A17)

s=sx=s(y+rf)=s(glk)+rf) (A18)
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and substituting in (16) for s and i*:

- sg(k*)+srf —nk*—mk*—8k* — nf — mf (A19)

dt

L4 (n+m—s)f =sg(k')— (n+m+ 8k, (A20)
which is the differential equation for foreign assets (since k* is fixed in a small

open economy, it is a simple first order differential equation), that provides the
steady state value of f:

f, _ sglk ) —in+m+8)x" (AZl)

The stability requirement (n+m-sr)>0 follows from examining the complete

solution, that, for (n+m-sr)#0, is:

F(8) = [f* = f(0)]e~memmsre 4 g (A22)

and, for n+m-sr=0 is

F(©) = £(0) + (sg(k) — (n+ m + &)kt (A23)

Stability requires r<":”1 and s = “:’". This means that any interest rate equal or

higher than % is incompatible with the existence of a steady state (there would

be no bound on capital movements); the same applies to a saving ratio higher

than™™,

Following Gaffney and Rogers (1999), to distinguish between capital importers
(net debtors) and capital exporters (net creditors), find the steady state value
f*=0:

Fr= sg()=(ntm+&) _ (A24)

n+m-—sr
which implies

c=5= (n+m+8)k") (A25)

gkl

Substituting into (21):
f, — (s—3)glk”) (A26)

n+m-sr
and, given that

Xt =yt rf (A27)

one obtains the steady state value of x:
xt = g(k)+22e) (A28)
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xt = g(k)[1+ 222 ] e
xt = () o) Y

which implies that:
o if s =5, /*=0 at steady state and x* = y*, that is, GNP=GDP

o if s < 5, f*<0 at steady state and x* = y*, that is, the economy is a capital
importer (net debtor)
o if s > 5, *>0 at steady state and x* = y*, that is, the economy is a capital

exporter (net creditor)

The steady state value of consumption per effective worker is:
c*=(1—s5)x* (A31)
¢ = (1-s5) (Z2) g(k") (A32)

nt+m-—sr,

Wealth per effective worker is defined as:

w=k+f
Note that the steady state value of & is tied down by the exogenous rate of
interest. Thus, the dynamics of w and f are simply related. We have:

‘;—V: +(n+m—sr)(w—k*) =sg(k*)— (n+m+ 8k’ (A33)

‘;—b: +(n+m-—sr)w=s[g(k*)—rk*] - 8k* (A34)

which yields the steady state value of w:

wt = Slote)—rk’l-5k" (A35)

n+m-—sr
with the stability condition (n+m—sr) = 0.
To obtain the steady state value of z:
%+ (n+m—r)f=z (A36)
which at steady state reduces to:
z'=(n+m-—r)f* (A37)

The ratio between the steady state value of wealth and of income is given by:
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w'  s(g(k")—rk*)—8k* (n+m—sr)

x* (n+m—sr) (n+m—3r)g(k*)
_ s(g(k*) —rk*)— 6k*
o y T80 g : k* Ry
(n+m)gk*)—(n+m+ 8_)g(k,)rg('k )

s(g(k*) —rk*) — &k*
(n+m)(g(k*)—rk*)— Sk*r

which, for § = o, yields:

E= (A38)

which is eq. (2) in the text. Analogously, the ratio between wealth and

domestic production is given by:
w'  s(g(k')—rk*)—56k*  s(g(k*)—rk*)— 35k’

¥ - (n+m—sr)g(k®) B (n+m)g(k*) —srg(k*)
— sr L - §L
g(k*) g(k*)
(n+m—sr)

s

which, for § = o, yields

¢ X
Sllvl—rwjl

< |3

(A39)

(n+m—sr)

where rg'k—k is the domestic capital share, which is eq. (3) in the text.

Appendix 2

The Italian social security system is largely based on mandatory social security
contributions that constitute a form of mandatory savings. To consider their
contribution to the evolution of wealth as predicted by the theoretical model of
the previous sections, we add them to saving flows. Social security
contributions are taken from the Istat database. Figure 7 and 8 illustrate the

new debt to wealth ratios.
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Figure Al Debt/GDP and debt/wealth ratios (predicted wealth and net
wealth including mandatory contributions saving flows — pnw2+ and pnw+,

respectively): Italy 2006-2020
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Figure A2 Debt (net of Bank of Italy’s holdings)/GDP and debt (net of
Bank of Italy’s holdings)/wealth ratios (predicted wealth and net wealth
including mandatory contributions saving flows — pnw2+ and pnw+,

respectively): Italy 2006-2020.
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