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1 Introduction

In the aftermath of the 2008 financial collapse in the U.S. followed by the Eurozone crisis,
some of the world's major economies have entered a vicious cycle of slow growth,
declining tax revenues and rising public debt. In this context, discussions on fiscal
adjustment have gained importance in the debate amongst scholars from different academic
circles and policymakers across the globe.

One way to operationalise the fiscal tightening process is through the implementation of
fiscal policy rules, defined as the imposition of restrictions on fiscal parameters. The
supporters of this view claim that in the absence of a sound fiscal policy rule, some factors
such as uncertainties associated with the macroeconomic scenario, structural imbalances
and the aging of the population can prevent the economies from growing at their full
potential (Kopits and Symansky, 1998). Ljungman (2008, p. 3) states that ‘fiscal rules can
foster fiscal discipline by simplifying decision making, promoting an interest in
sustainability issues, and reducing the scope for time-inconsistent decisions’. A large
number of fiscal rules can be adopted so that the type of rule to be implemented, as well as
its potential effectiveness, is intrinsically related to the political-institutional arrangement
and the idiosyncratic structural condition of a particular country.

The conventional view on public debt and fiscal policy, by and large, assumes that the
economies tend to operate at full employment and so fiscal expansion is likely to conduct to
higher inflation. In this framework, spending cuts eventually result in lower inflation and
declining public debt as a proportion of output. However, given that market economies tend
to operate with either desired (in order to accommodate unexpected demand shocks) or
undesired (due to insufficient demand) excess capacity, an expansionary fiscal policy may
have a significant impact on the level of activity without necessarily producing unwanted
inflationary effects. Further, the dynamics of the public debt-to-output ratio following
spending cuts becomes much more ambiguous once the effects of public expenditure on the
level of economic activity are taken into account. Having said that, this paper contributes to
the related literature by advancing a neo-Kaleckian framework that assumes an inflation-
free, closed economy operating with excess capacity in order to assess some aspects of the
debate about the efficacy of expenditure ceilings in promoting public debt stability. Unlike

the conventional view on public debt, the post-Keynesian growth literature have



extensively discussed the importance of a more active fiscal policy on issues such as the
stabilisation of economic cycles, income distribution, and the sustainability of public debt
(see e.g. Arestis and Sawyer, 2003; Hein, 2016; Palley, 2013; Ros, 1994; Setterfield, 2007,
Skott, 2016; Tcherneva, 2012; You and Dutt, 1996). However, this literature has neglected
the possible effects on the trajectory of public debt and the level of economic activity
caused by the adoption of a government expenditure ceiling. This paper shows how a fiscal
rule that merely sets a limit for public spending, excluding interest payments, may not be
enough to ensure a non-explosive trajectory of the public debt to output ratio. We
demonstrate that the adoption of a government expenditure ceiling is less likely to stabilise
the public debt in more unequal countries with more regressive tax systems and high
interest rates compared to countries with a more even income distribution, more
progressive tax systems and low interest rates. However, in countries enduring excessively
high levels of interest rates, our model shows that there may not exist a level of government
spending as a proportion of output within the economically relevant domain that ensures
the stabilisation of the public debt-to-output ratio and so the implementation of a
government expenditure ceiling becomes completely ineffective.

The remainder of this paper consists of section 2 wherein we briefly discuss some
aspects involving the implementation of a government expenditure ceiling and provide
some preliminary, motivating empirical evidence. Section 3 presents the structure of the
model in the short run. Section 4 advances the theoretical framework describing the public
debt dynamics in the long run and discusses its stability properties as well as some policy
implications. Lastly, we conclude.

2  Government expenditure rules: a brief discussion

2.1 Government expenditure rules and its features
This paper focuses the analysis on the adoption of a government expenditure ceiling, which

is understood as the commitment made by the government not to exceed a given maximum
level of expenditure previously announced. This leads us to the following questions: Why
to choose a government expenditure ceiling instead of another fiscal policy rule? Ayuso-i-
Casals (2012) lists the comparative advantages of expenditure rules over alternative fiscal

rules. The author argues that the imposition of budget balance rules may be undesirable, as



it is likely to lead governments to adopt pro-cyclical measures and so increase the tax
burden at times of low activity levels. Alternatively, cyclically adjusted budget balance
rules may be more effective in ensuring fiscal discipline over time by taking into account
fluctuations in the economic activity. However, one of the weaknesses of these rules is
related to the uncertainties associated with the measurement of the cycle, which creates
difficulties to the effective conduct of fiscal policy. The author also points out that the
potential shortcomings of budget balance rules regarding its pro-cyclical features also apply
to debt rules and revenue rules, since raising taxes during crisis is not usually recommended
as such a measure could further reduce aggregate demand and aggravate the ongoing
recession. Certainly a multi-annual deficit or revenue rule may mitigate the pro-cyclical
bias. However, the problems associated with the assessment of the cycle may still emerge.
The author, then, argues that such limitations of budget balanced rules, debt rules and
revenue rules can be used to justify the implementation of expenditure rules. By imposing
fiscal policy rules exclusively over the part of the budget that the government controls, the
uncertainty regarding the attainment of the fiscal target is reduced and the goals of stability
and predictability of the long-run public debt trajectory and the economic fluctuations are
more easily achieved. Additionally, expenditure ceilings can be more clearly established,
simpler to monitor and more transparent in terms of accountability and enforcement than
other types of rules.

Another important aspect of this discussion is the coverage of government spending. On
the one hand, fiscal discipline requires all public expenditures to be subject to the ceiling.
However, Ljungman (2008) states that other objectives, such as macroeconomic stability,
may justify excluding from the ceiling some components of the government spending. In
the short term, a large part of entitlements, such as health care and social security benefits,
is fixed. Nevertheless, it is considered that through changes in legislation and negotiations
in the congress, in the medium term these social benefits can also be included under the
ceiling. Thus, it is up to the policy maker to decide which items that constitute government
spending may fall outside the constraints imposed by the expenditure ceiling. The main
candidates are interest payments on treasury bonds and cyclically-sensitive public spending

items.



In fact, interest payments are usually excluded from the expenditure ceiling. There are
some arguments to justify this measure. Short-term interest rate fluctuations may affect the
structure of the government debt. If these interest payments were included under the
ceiling, an increase in the interest rate could force the government to reduce spending in
other areas. Similarly, a reduction in interest would enlarge the fiscal space for the
government to expand its spending in other key areas. Therefore, it is argued that short-
term interest rate fluctuations tend to cancel out over time, which makes it difficult to
justify the inclusion of debt service under the ceiling with the aim of maintaining the
sustainability of the long-run public debt. A stronger argument against the inclusion of
interest payments under the ceiling is related to the fact that such a measure could create
incentives for the government to sell public assets in order to reduce the stock of public
debt.

There is also a debate about whether or not to include spending restrictions on items that
are sensitive to the business cycle, such as unemployment insurance and corporate subsidy
programs with the aim of reheating the labour market. The possibility of smoothing
economic fluctuations through fiscal corrective measures depends heavily on the
comprehensiveness of the ceiling'. However, despite the debate about the effectiveness of
countercyclical measures in the literature, there seems to be some consensus in favor of
allowing automatic stabilisers to operate freely (Perroti, 2005). As aforementioned, it is
expected that in times of decline in the level of economic activity, spending will expand
due to the increase in the granting of benefits such as unemployment insurance and
subsidies for companies, thus helping to recover the GDP growth trajectory.

Notably, there is a large consensus amongst a number of scholars and policymakers that
setting a government expenditure ceiling associated with greater government commitment
to comply with the fiscal rule seems to be the best way to ensure long-run public debt
sustainability and growth. Nevertheless, the presumed efficacy of such a policy
recommendation is heavily based on empirical evidence and case studies conducted
exclusively for OECD and EU countries (Alesina and Bayoumi, 1996; Badinger, 2009;
Debrun et al, 2008; Hallerberg et al, 2007; von Hagen, 1991; von Hagen and Wolff, 2006).

! Case studies are not able to show the effectiveness of including or excluding such expenditures under the
ceiling limits. In countries like the Netherlands and Sweden these expenses are included in the ceiling. In the
case of Finland, most of the cycle-sensitive expenditure is outside the ceiling (Ljungman, 2008).



And yet, in the case of developing countries and emerging markets enduring relatively high
levels of interest rates, the theoretical justification for the simple adoption of a ceiling on
public expenditure may seem like a patch of new clothes on an old garment, since this type
of rule may even increase the instability of the long-run public debt by diminishing the
effects of automatic fiscal stabilisers designed to mitigate economics fluctuations. The use
of active fiscal policy as an instrument of economic stabilisation may be especially needed
in times of poor economic performance accompanied by soaring risk premium and
increased interest payments and so the adoption of a ceiling may unnecessarily prolong

economic downturns and economic crises.

2.2 Anempirical assessment using quantile regressions
Now we conduct a motivating, preliminary empirical exercise in order to merely illustrate

the relationship between the adoption of a government expenditure ceiling and the
dynamics of the public debt as a proportion of output across groups of countries at different
stages of economic development.

The sample consists of 29 developed and 17 developing countries? and covers the period
1985-2015 (see the list of countries in the Appendix 1). The dependent variable in the
model is the variation of the public debt (%GDP) and the independent variables are the
lagged variation of the public debt (%GDP), general government net lending (%GDP),
GDP growth rate and a dummy accounting for the implementation of government
expenditure rules (see the descriptions of the variables in the Appendix 2).

In this empirical model we will use quantile regression with panel data to estimate the
parameters of interest. In their seminal work, Koenker and Bassett (1978) develop a
methodology that allows us to estimate the relationship between a vector of regressors and
different percentiles of the response variable. In the standard conditional mean analysis, the
minimisation of the sum of squares of residuals ensures that the same number of
observations above and below the median is obtained. Quantile regression, on the other
hand, allows us to map out the partial effect of a specific regressor on any point of the
conditional distribution of the dependent variable. For instance, quantile regression permits

to describe how regressor variables affect, not only the median, but also all the tth quantile

2 We divide the countries in advanced and emerging markets according to the IMF’s WEO Database
classification.



of the regressand. Moreover, this methodology is robust to asymmetric conditional
distributions.

The first step is to determine the order of integration of each variable. Then, we conduct
panel unit root tests for all the variables of the model (see the results in Appendix 3) and

conclude that the baseline equation to be tested is the following:
ADebt;; = fo(t) + f1(r)ADebt; ;1 + B,(T)ER; + f3(r)GGNL;; + L4(T)Growth;

where T € (0,1); the subscripts i and t account for country and time-period, respectively;
Debt denotes the public debt-GDP ratio; ER is the expenditure rule dummy which is equal
to one during the period t when country i adopts the rule and zero otherwise; GGNL stands
for general government net lending as a proportion of GDP; and Growth is GDP growth
rate.

Given the panel data structure of our sample, we will estimate the quantile regression on
stacked data without allowing the autoregressive term to cut across cross-sections. It is
worth saying that it is out of the scope of this work to treat unobserved effects and
endogeneity problems®. Thus, we are simply testing if the adoption of expenditure rules
may be associated with the stabilisation of the public debt-GDP ratio. Additionally, we
want to provide an answer to the following question: Do expenditure rules affect differently
small and large variations of the public debt-GDP ratio? In other words, we seek to assess if
countries exhibiting an explosive public debt trajectory can be better off by adopting a
government expenditure rule. Since variations in the lower (higher) quantiles are
considered small (large), the quantile regression approach permits the description of the
effectiveness of expenditure rules for different degrees of variation of the public debt-GDP
ratio.

So let us examine both figures below:

[FIGURE 1 ABOUT HERE]

% In order to correctly estimate the baseline equation above one needs to take into account the existence of
unobserved time- and country-specific effects. Normally, this problem can be solved by allowing into the
model period- and country-specific dummy variables. Moreover, simultaneity or reverse causality must be
properly controlled for, since the explanatory variables tend to be endogenous to the public debt dynamic.



[FIGURE 2 ABOUT HERE]

Let us analyse first the variable ‘Expenditure Rule’ in the upper-left quadrant of Figures
1 and 2. Its impact on variations of public debt-GDP ratio is negative and statistically
significant between the 20th and the 80th quantiles®, thus implying that, in advanced
countries, periods in which public spending rules are being adopted are linked to a decrease
in the public debt-GDP ratio (the quantile curve is below the zero line for all the
percentiles). Moreover, note that the implementation of expenditure rules seems to be more
effective in advanced countries exhibiting larger variations of public debt-GDP ratio, which
means that these rules are indeed associated with public debt reductions in these countries.
Meanwhile, Figure 2 shows that the adoption of government spending rules in developing
countries may affect adversely the public debt-GDP trajectory. In these economies, the
impact of the implementation of expenditure rules on the annual variation of the public
debt-GDP ratio is positive and non-significant for all the percentiles of the conditional
distribution (the quantile curve is now above the zero line for all the percentiles). Lastly, it
is worth mentioning that all the other variables exhibit their expected signs in both groups
of countries. That is, the lagged variation of public debt-GDP ratio affects positively the
current variation of the public debt-GDP, while both government net lending and GDP
growth reduce the public debt variation across most of the quantiles of the conditional
distribution.

Although preliminary, our estimates suggest that, in spite of the variety of institutional
forms of expenditure rules considered in the sample, by and large, setting limitations to
government spending may not be enough to reduce and/or stabilise the public debt-GDP
ratio in developing economies. In the next section, we move on to the analysis of a formal
model and the conditions under which the implementation of a government expenditure
ceiling may or may not yield greater stability of the government debt-to-output ratio. We
seek to show that some salient features commonly associated with less developed countries
tend to reduce the capacity of expenditure rules to tame public debt. Lastly, it is worth

mentioning that, for simplicity, in the next sections we model only one type of expenditure

* For the 30th percentile it is significant at 10%.



rule as a representative case. We assume that the government sets a limit on public
spending as a percentage of output.

3 Capacity utilisation, capital accumulation and output growth in the short-run

Suppose a closed economy with excess capacity utilisation that produces one type of good
which is used for consumption and investment®. Given that the economy operates below
full capacity, the rate of capacity utilisation adjusts to accommodate any excess demand or
supply. Also assume that the functional distribution of income before taxation remains
constant and that the price level of the economy does not change either, thus implying that
the model is cast in real terms; this is a plausible assumption in an economy characterised
by the existence of excess capacity, constant unit labour cost and constant mark-up factor.
There are two classes in the economy, workers and capitalists. Workers earn only wages
and consume all their income. Capitalists are divided into entrepreneurs and rentiers. While
entrepreneurs earn profits of enterprises and save a constant fraction of their income,
rentiers earn income from the stock of credit granted to the government at a given interest
rate set by the central bank and also save a constant fraction of their income. Suppose as
well that there is not substitutability between labour, physical capital and financial assets.
Thus, the function of aggregate consumption (C) as a proportion of the potential output

(Y,) is given by:

cv = %YEP =1-1)ouv+ (1 -s)1—-1)[(1—-0)+ri]uv (D
where ¢ = C/K is the ratio of aggregate consumption to the stock of capital (K), v =
K/Y,, 7, and 7. are the tax rates on labour and capital income, o is the wage share of
income, u is equal to the ratio of output (Y) to the stock of capital, s is the marginal
propensity to save of capitalists, r is the real interest rate (since prices are constant in the
model, nominal interest rate equals real interest rate), A = B/Y is the ratio of the stock of
public debt (B) to output. To save notation, it is assumed henceforth that the ratio of the
capital stock to the potential output equals unity (v = 1) and so u denotes the capacity

utilisation.

> This model is close in spirit to Dutt (1984) and You and Dutt (1996).
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Assuming a simplified investment function where capital accumulation plans are
positively related to the current rate of net profits of firms, which is taken as a proxy for the
expected profits (Kalecki, 1971; Robinson, 1956, 1962), we have:

I

1=E=a0+a1(1_Tc)(1_O—)u (2)
where i = I /K is the total investment (I) as a proportion of the capital stock, and a, a; >

0 are parameters. Our model assumes no depreciation of physical capital, for simplicity.
Finally, we assume that government expenditure (G), including the consumption of

goods and services, are given as a fixed proportion of capital stock:
G

g=7%=(z+rru 3)
where y = G/Y, yr is the government-stipulated expenditure ceiling as a proportion of
output, and z, =y — yr is the expenditure gap. Note that for any positive (negative) value
of the expenditure gap z, the government is spending above (below) the ceiling. Since this

study aims to analyse the consequences of fiscal tightening, the initial condition of the

model assumes that z, > 0.

Since income in a demand-led closed economy is determined by the sum of

consumption, investment, and government spending, we have:
u=c+it+gyg 4

Assuming that 7,,,0,7,5,4,2, and yr remain constant in the short run, by substituting

from (1) — (3) into (4), and then solving for u, we obtain:

w=—— (5)

where u=1-1-1,)0—(1-s5)1—-7)[(1—0)+1rA]—a;(1 —1.)(1 —0). Then
u” is the degree of capital capacity utilisation that balances the goods market in the short
run. The stability condition of the goods market equilibrium in (5) is 4 —z, —yr >0,

which is equivalent to, all else constant, the sum of demand leakages being more responsive
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to changes in capital capacity utilisation than the sum of demand injections. Note that the
wage share is directly related to the equilibrium capacity utilisation u*. Conversely, given a
sufficiently low value of a;, a tax system that disproportionally burdens the lower class
(At,, > 0 accompanied by At < 0) impacts negatively on aggregate demand. Lastly, an
expansionary fiscal policy, or a raise in z,, subject to the constraint given by u — z, — yr >
0, spurs aggregate demand.
Substituting (5) into (2), we obtain:
aps(1—1.)(1—0)

i=a0+a1 -2, — vy (6)
Y

Equation (6) represents the equilibrium accumulation rate in the short run.

Lastly, we obtain the output growth rate in the short-run equilibrium. Considering that
the capital capacity utilisation is constant, in equilibrium we have Y/Y =Y, /Y, =1/K.
This gives:

Y,

y =Tpiv (7)

where y = Y/Y. If v = 1, then ¥,,/I =1 as well. Equation (7), then, becomes:

y=i 8

That is, the output growth rate equals the rate of capital accumulation.
Next we develop the formal framework describing the public debt dynamics and discuss
to which extent a government expenditure ceiling can contribute to the stabilisation of the

public debt ratio over time.

4 The public debt and the government spending: the long-run dynamics

4.1 The stability analysis
As discussed in the introduction, setting a ceiling for government spending, not including

interest payments, has been one of the main economic policy recommendations aimed at

stabilising the business cycles and the trajectory of public debt over time. The aim of this
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section is to compare the stability conditions of the public debt dynamics before and after
the implementation of a government expenditure ceiling. At this point, it is worth asking
the following questions: Why, in a closed economy framework, should a sovereign
government that issues treasury bonds in national currency care about the public debt
trajectory? A quick answer to this question is that after a certain threshold the supply of
bonds may exceed the demand of the public for bonds, thus forcing the government to
finance new debt with seignorage. Then, one may continue to ask: Why, in an economy
with excess capacity, cannot the government monetise the public debt with domestic
currency until it attains full employment with stable inflation? As a possible rejoinder, we
can argue that the government does not have unlimited capacity to force the public to
always accept additional money. This stems, for instance, from the idea that the
acceptability of money is a social convention. Dequech (2013, p. 268) states that “if people
do not believe that the state will be able to enforce tax liabilities, they will stop accepting
that which the state establishes as the means of payments of taxes”. In moments of
economic crises and soaring indebtedness, governments tend to lose legitimacy, thus
reducing their capacity to impose taxes. In this scenario, the public may refuse to accept the
current money and start using alternative means of payment to conduct domestic
transactions (Wray, 1998). Notably, the limitations to the issuance of fiat money may be
even more stringent in developing countries with weaker currencies in the international
monetary system. Therefore, even sovereign states that issue public bonds in their own
currencies should pay attention to their level of indebtedness.

That said, let us continue with the formal model. In the long-run dynamics the short-run
equilibrium values of the variables are consistently attained so that in the long run the
economic dynamics can be analysed through the behaviour of two short-run state variables,
namely, the expenditure gap and the public debt-output ratio. For simplicity, assume that
the high-powered money remains constant and so the overall government spending is

financed through the issuing of public debt, as follows:
B=(G-T)+7rB (9)

where T accounts for the total tax revenue.

By definition, taxes as a proportion of output are given by:
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T
K = Pu=Twou + 7.[(1 — o)u + riu]

p=1,0+71[(1—0)+71l] (10)

where p =T/Y.

Given that the short-run equilibrium in the goods market is always satisfied, by
substituting equations (9) and (10) into the time differential of A, which is given by
A= A(B/B —1i), we obtain:

. aps(1—1.)(1—0)
A= - 1-— —ay— A
zy+yr—t+|{(1—1)r—ay—ay =2, —7r

(11)
where T = 7,0 + 7.(1 — o) denotes the tax on labour income and physical capital income.
Note that the total tax revenue as a proportion of output also includes the tax on financial
income, thatis p = 7 + 7,71

The next step is to define the dynamical equation of government spending constrained

by a government expenditure ceiling. This equation of motion can be defined as follows:

2y = —6(z, — 27) (12)

where zy > 0 is the expenditure gap desired by the fiscal authority, and 6 is a parameters
that accounts for the speed of spending cuts. Equation (12) states that when current
expenditure gap as a proportion of output z, is above the desired expenditure gap z;, public
spending should be reduced until it converges towards the desired expenditure gap. On the
other hand assume that it is irrational from the policymaker standpoint to maintain the
current level of public expenditure systematically below the ceiling; this is a plausible
assumption, as the maintenance of the current government spending below the ceiling over
a prolonged period of time may underheat the labour market and engender social pressures
for corrective fiscal policy measures. Note that, if the government is fully and credibly
committed not to consistently spend beyond the ceiling, than y = y; and hence z; = 0 6,

However, as a more general case, assume that initially we have z; > 0.

® It is out of the scope of this paper to address the social costs stemming from the impossibility of meeting the
ceiling. For a discussion on how the imposition of fiscal rules may encourage policymakers to engage in
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Now assume that the risk and liquidity premia set by the rentiers is positively related to

the public debt-output ratio, as follows:
r =1+ 114 (13)

where 1, and n, are parameters. From rentiers’ standpoint, the higher the public debt as a
proportion of output, the higher the default risk, and hence the higher the risk and liquidity
premia lenders will require in order to keep financing new government spending. However,
one should expect that sufficiently low levels of indebtedness variations in the public debt-
output ratio will not affect interest rates as the risk of default may be negligible. In the same
manner, for an excessively high level of public debt-output ratio rentiers will not be willing
to grant more credit to the government and so supply of credit is drastically interrupted as
lenders consider that the government will fail to fulfill its obligation. Thus, it is assumed
that interest rates only respond to variations in the public debt-output ratio within the
domain A < A < Ange, Where A, and A,,,, are, respectively, the maximum and
minimum values of A, which are exogenously given. Therefore, in order to simplify the
analysis, suppose that the level of public debt-output ratio in the model falls within the
domain given by A, < 1 < Adppax-

The equilibrium level of public debt that satisfies the condition 1 = z, = 0 in the long
run is a forth degree equation and so it may have up to four real roots within the
economically relevant domain A,,,;,, < 1 < A,,4,. FOr simplicity, assume that the system
A = z, = 0 has only one solution within this domain, which is (z¢ > 0,¢ > 0).

Equations (11) and (12) form a two-dimensional dynamical system. The Jacobian matrix

evaluated at the equilibrium solution (ze,/le) is constituted by the following elements:

04 u—zf —yr — 2%
J11 == (1—TC)(770+27111)—010_alaos(l_Tc)(l—U)[ r - a 2
(.“ —Zy — YT)
oA a,apA
Jo=7—-=1- 2
0z, (u—z5 —yr)

‘creative accounting’ practices, thus reducing the transparency in the government budget, see Milesi-Ferreti
(2003).
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05
]21_ 8/1 -
oz,

where y; = —(1 —s)(1 —1.)(ny + 2mA) < 0.

Note that /;; and J;, are ambiguously signed. The stability condition of the system
requires a negative trace and a positive determinant of the Jacobian matrix evaluated at the
equilibrium solution. Since J,, is invariably negative and J,; is equal to zero, the stability
of the system depends exclusively on the sign of J;;. That is, if J;; < 0,then Tr(J) = J;; +
Jo2 < 0 and Det(J) = J11/52, — (0)],1 > 0, thus implying that the system is stable; on the
other hand, if J;; >0, then Tr(J) =J11 +J22 2 0 and Det(J) = J11/22 — (0)]21 <0,
thereby resulting in a saddle-point equilibrium solution.

Figures 3 and 4 below illustrate both the unstable and the stable equilibria solution of the

linearised dynamical system in the long run, respectively:
[FIGURE 3 ABOUT HERE]
[FIGURE 4 ABOUT HERE]

Given the importance of the sign of J;; for the stability of the public debt in the long run,
we raise the following question: Does the implementation of a ceiling change the stability
condition of the public debt-output trajectory? In terms of the model, we want to compare
two different scenarios: (i) The stability condition of the public debt trajectory before the
fiscal adjustment when z; = z,, > 0; (ii) The stability condition of the economy after the
fiscal adjustment when zy = 0. In (i) it is assumed that the government keeps constant the
level of current government spending over time. In (ii) we have the case in which the fiscal
authority makes a binding commitment with the fiscal rule and so effectively cuts public
spending in order to meet the ceiling.

In order to address this question, consider J;; = 0 and rearrange the terms, as follows:

PYb? — aaogs(1 —1.)(1 — 0)b + ajaes(1 —7.)(1 — 0) A,
b2 B

0 (14)
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where Y =(1—-1.)(Mo +2mAd) —ay 20 and b=pu—z5 —yr>0. Therefore, the
stability condition of the dynamical system is ¥bh? — ajagh + a;ayA%°u,; < 0. The real

roots of the quadratic equation in (14) are given by:

_ ayaps(1—1)(1—0) - VA

1= 2U
aaos(1—1.)(1—0) +VA
b, = 20

where A = [ a0s(1 —1.)(1 — 0)]? — 4pajaes(1 —1.)(1 — 0)A%u,; = 0. Since u, <
0, the term A cannot be less than zero. Additionally, given that p, is strictly negative, we
also conclude that a;ays(1 —17.)(1 —0) <VA.” To save notation, let us examine
exclusively the more general case in which the term A is strictly positive.

From equation (14), now we analyse the stability properties of two possible scenarios:
A) Y < 0; and B) ¥ > 0. Scenario A (Scenario B) presents an economy where interest rate
after taxation, (1 — t.)(ny + 2n14), is lower (higher) than the autonomous component of
the investment function, a, . Since developing countries usually exhibit higher interest
rates, it is plausible to state that scenario A (in which 1 < 0) is more likely to illustrate a
developed economy, while the scenario B (wherein i > 0) tends to represent the case of a

developing country.

Scenario A — Developed economy (¥ < 0)
The graphical representation of the stability condition (14) is given by:

[FIGURE 5 ABOUT HERE]

From equation (14), we know that b is strictly positive, b = u — z; —yr > 0, in order
to satisfy the stability condition in the goods market. Given that ¥ < 0 and a;a,s(1 —

7.)(1 — o) <+/A, the term b, is strictly negative and hence falls outside the economically

" Proof: Given that u; <0, we have \/[alaos(l — 1)1 —0))? — daays(1 —1)(1 — 0)AOu,; >

\/[0»'1“05(1 -1)(1-0)]? = [ayaes(1 —7.)(1 - 0)].
¥ Note that, by equation (13), we know that r = 5, + 1,4, thus implying that ¥ can be rewritten as i =
(1 —t)r — ay. So, if interest rate is sufficiently low (high), we have i lesser (greater) than zero.
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relevant domain b > 0. Therefore, let us examine the stability conditions both before and
after the fiscal adjustment around b; > 0.

Assume in the first case that the expenditure gap before de fiscal adjustment z, 5 yields
b > b,. Suppose also that the government is fully committed to meet the ceiling and so
the expenditure gap after the adjustment is z,, = 0 which gives by > bg > b;. Note in
Figure 5 that the public debt-output ratio is in a stable path before and after the fiscal
adjustment. In terms of the model, we have the following stability condition:

a,ays(1—1.)(1—0) —VA .

2y 0

by =p—2zyg —yr>by =
U

a,ays(1—1)(1—0) —VA
2y

0=Z;A<Z;B<M_VT_< ><H_VT

Since both zyp > 0 and z,, = 0 satisfy simultaneously the stability condition of the
dynamical system /;; < 0 and the stability condition of the goods market b = u — zy —
yr > 0 we conclude that in this case the public debt-output ratio is stable before and after

the fiscal adjustment. Figure 5.1 illustrates this dynamics.
[FIGURE 5.1 ABOUT HERE]

Assume now the case in which the expenditure gap before de fiscal adjustment zp
yields by < by. It implies that in the second case the expenditure gap before the fiscal
adjustment is greater that the expenditure gap before de adjustment in the first case shown
above. Again, the expenditure gap after the adjustment is z,, = 0 which gives by < b; <
b;. We can see in Figure 5 that the public debt-output ratio starts in an unstable trajectory
but the austerity measures effectively stabilise the public debt dynamics. Thus, we have the
following stability condition:
a,ays(1—1.)(1—0) —VA S

2¢ 0

bp =p—zyp—yr <by =

U
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a ays(1—1.)(1—0)—+VA
2y

OZZ;A<U_VT_< ><Z;B<M_VT

The expenditure gap before the adjustment satisfies the stability condition in the goods
market b = u — zy —yr > 0, but not the dynamical system stability condition given by
J11 < 0. However, in this case, the government may stabilise the public debt-output ratio by
meeting the expenditure ceiling. Also note that if z, violates the goods market stability

condition, then b < 0 which is impossible in the model. See Figure 5.2 below.

[FIGURE 5.2 ABOUT HERE]

There is a third case where we have u —y; < |(ayaos(1 —1)(1— o) —VA) /29|,

which is equivalent to:

<a1aos(1 —1)(1—0)—+A
W=Yr—

20 ><0=Z;A<Z;B<u—yT

In this case, the stability condition J;; < 0 does not hold and so the public debt-output

trajectory is unstable before and after the fiscal adjustment. Figure 5.3 shows this case.
[FIGURE 5.3 ABOUT HERE]
Therefore, the model allows us to map out three different cases, as shown in Table 1:
[TABLE 1 ABOUT HERE]

To sum up, in an economy where interest rates after taxation are sufficiently low, ¥ < 0,

governments are more likely to stabilise the dynamics of the public debt-output ratio.

Scenario B — Developing economy (¥ > 0)

Now, the graphical representation of the stability condition (14) is given by:
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[FIGURE 6 ABOUT HERE]

Again, from equation (14), we know that b must strictly positive when the stability
condition in the goods market holds. Given that ¥ > 0 and a,a, < VA, the term b, < 0
does not satisfy such a condition and hence falls outside the economically relevant domain,
that is b > 0. That said, we, then, analyse the stability conditions both before and after the
fiscal adjustment around b, > 0.

In the first case, the expenditure gap before de fiscal adjustment z,p yields by < b,. If
the government effectively meets the ceiling, then the expenditure gap after the adjustment
is z,,=0, which gives bp<by<b, If we assume at first that
u—yr <|(eraes(1 —7)(1 — ) + VA) /2y, then the public debt-output ratio can be
stable before and after the government carries out the austerity measures. More formally,
we have the following stability condition:

a,aos(1—1)(1—0) +VA S

bg =p—2z,5—yr <by= 20 0
U
a,ays(1 —1.)(1—0) +VA i i
u—w—( Czw <0=2z,<zpp <U—Vr

Note that both zy; and zy, satisfy the goods market and the dynamical system stability

conditions. See Figure 6.1 below for a graphical representation.
[FIGURE 6.1 ABOUT HERE]

In the second case, suppose once more that the expenditure gap before de fiscal

adjustment given by z,

|(@1aos(1 —7.)(1 — o) + VA)/23|. It means that for z;, = 0 the stability condition of

g VYields bg <b,. However, assume now that u—y; >

the dynamical system does not hold after the fiscal adjustment. In terms of the model, we

obtain the following stability condition:
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a,aps(1—1)(1—0) +V/A S

PAT) 0

bp = —2zyp—yr <by =
U

a ays(1—1.)(1—0)+VA
29

OZZ;A<U_VT_< ><Z;B<M_VT

In the second case the expenditure gap before the fiscal adjustment given by z,p satisfies
the stability condition of the dynamical system represented by J;; < 0. However, by
meeting the expenditure ceiling, the government violates the stability properties of the
system and so the commitment with the fiscal rule may set the public debt-output trajectory
in an explosive path over time. Therefore, in this case, the fiscal authority is better off by
not cutting public expenditure since it maintains the public debt-output ratio in a stable
trajectory. The second case is shown in Figure 6.2.

[FIGURE 6.2 ABOUT HERE]

We also have the third case in which expenditure gap before de fiscal adjustment z)p
yields b, < bg. It means that in this case the expenditure gap before the fiscal adjustment is
greater than the expenditure gap before de adjustment in the first two cases of scenario B.

Again, since the expenditure gap after the adjustment is z,, = 0, we have b, < bg" < b;".

Thus, we have the following stability condition:

a,ays(1—1.)(1—0) +VA
2¢

by =u—z,p—yr <by=

U

a,a,s(1—1.)(1—0) +VA
21

OZZ;A<Z;B<.“_VT_< ><.U—VT
In this case, the public debt-output ratio is in an explosive path and a greater commitment
of the fiscal authority to meet the ceiling does not help the government to stabilise the

public debt as a proportion of output. Figure 6.3 shows this case.
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[FIGURE 6.3 ABOUT HERE]
In short, in an economy with excessively high interest rates we have the following cases:
[TABLE 2 ABOUT HERE]

This section allows us to draw some conclusions regarding the efficacy of a government
expenditure ceiling for the stabilisation of the public debt-output ratio. Comparing
scenarios A and B (for developed and developing economies, respectively) we see that the
implementation of a government expenditure ceiling in economies enduring excessively
high interest rates, i > 0, increases the propensity for public debt instability caused by the
process of fiscal consolidation. Note that while in scenario A illustrating economies with
sufficiently low interest rates we have one case in which the fiscal adjustment destabilises
the public debt trajectory, in scenario B we have two cases wherein the public debt-output
ratio becomes unstable after the fiscal tightening process.

4.2 The role of a more progressive tax system for public debt stability
When a cutting-based fiscal consolidation does not result in a stable level of public debt-
output ratio, policymakers may resort to tax increases. In this context, the analysis of the
efficacy of different taxation strategies (regressive, proportional and progressive taxes)
becomes particularly relevant. In this section we investigate, without loss of generality, the
impact of a taxation strategy that burdens disproportionally low-income groups on the
stability properties of the dynamics of the public debt-output ratio. In other words, we seek
to assess whether a more regressive tax structure may or may not help to stabilise an
unstable public debt dynamics.

Assuming the overall tax rate is kept constant (p), a drop in the tax rate on capital
income results in a proportional rise in the tax rate on labour income. By substituting

equation (13) into (10) and then rearranging terms, we have:

_ p— Tywo
(1—0) + (o + MDA

(15)

Tc
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Plugging (15) into J;;, and assuming that the fiscal authority effectively meets the

ceiling zy = 0, we have:

i =+ waos(1= ) [1 - (s )| (16)

where:

lp:{l_[u—ﬁa_)(rﬁcb)

Aeﬂl 1
(p—( t2 _?)<O

}(770 +2mA%) —ap 20

t=ﬂ+s[1— % ]TWO'—]/T>O
1+
— e P —Two

0=>1-0)-{1-950-00+P)+a;s(1-0)H1-p/[1-0)A+P)}=20
@ = [(no +m2°)2°/(1 = 0)] >0

Note that ¥ is ambiguously signed (and so a sufficiently high tax rate on labour income
increases the propensity for obtaining ¥ > 0), t > 0 is the stability condition in the goods
market, u; remains negatively signed, @ is invariably positive, and Q is ambiguously
signed (but Q > 0 makes it more likely that the stability condition in the goods market will
be satisfied). The sign of Q will not alter the outcomes of the model as long as t remains
positively signed.

Suppose that initially the public debt-output ratio is in an unstable trajectory, that is
J11 > 0. Then, what is the partial effect of a raise in the tax rate on labour income t,, on the

stability condition J;,? The partial derivative of J,; with respect to t,, is given by:

3171; = ' + a1aos(1 — o) {(1 — U(;Zpl 5t |1- ((1 _ﬁa_)g”i (D))] v} z007)
where:

Y = (1o + 2m14%)0
T (1-0)(1+ D)
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, A(uat? = 2ut)
@' = +

£ t_220
. !
1 _5[1 1+GI)]a>0
. _ (=) + 2490
Ha (1-0)(1+ D)

In equation (17) the only term that contributes to a reduction in J,; following a raise in
the tax rate on labour income 7,, is p; < 0. Therefore, an after-tax redistribution of income
in favour of capital, that is a raise in t,, accompanied by a proportional drop in t,
increases the propensity for obtaining an explosive public debt-output trajectory over time.
In other words, everything else constant, more regressive tax structures that
disproportionally burdens low-income households may reduce the effectiveness of the
fiscal austerity measures. In terms of policy, this results show that a more progressive tax
system may be a key contributing factor to the stabilisation of the level of public debt as a

proportion of output.

5 Conclusions
This paper reassesses the efficacy of a binding ceiling on government expenditure in
promoting the sustainability of public debt in a macromodel along neo-Kaleckian lines.

The proponents of the conventional view on public debt argue that the implementation
of a government expenditure ceiling may help economies enduring unsustainable public
debt trajectories to achieve public debt stability over time. However, our empirical and
theoretical frameworks show that by merely setting a limit for public spending without
including interest payments under the ceiling may not ensure a non-explosive trajectory of
the public debt-to-output ratio, particularly in the case of developing countries enduring
high levels of interest rates and more regressive taxation systems. Further, we demonstrate
as well that a less regressive taxation structure may increase the propensity of the system to
a stable public debt dynamics. In short, we show that the implementation of a ceiling on
public spending is more likely to reinforce the stability conditions of the public debt-to-
output ratio in economies where the public debt trajectory is already in a stable path. In

economies where the level of public indebtedness is in an explosive trajectory, the
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contribution of a government expenditure ceiling to the stabilisation of the public debt
seems to be less effective.

Lastly, one may argue that our model rests on some restrictive hypotheses such as fixed
wages and prices, absence of credit to firms, no external sector, and no revision of the
government expenditure ceiling. In fact, relaxing such assumptions may create a number of
interesting scenarios, especially some incorporating fixed and floating exchange rate
regimes, inflation and inflationary tax in an economy possibly operating at full capacity as
well, and different revision rules for a non-binding ceiling on public expenditure. However
interesting, given our focus on the derivation of a first set of clear-cut analytical results, we

leave these questions for future research.
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Appendix 1

[TABLE APPENDIX 1]
Appendix 2

[TABLE APPENDIX 2]
Appendix 3

[TABLE APPENDIX 3]

The Panel Unit Root test proposed by Im et al (2003) was chosen as it is the most
appropriate technique for unbalanced panels. Note that the evidence of non-stationarity of
the variable Debt in level is mixed for the sample of developed countries, while it seems
unambiguously non-stationary for developing countries. Thus, we take the first difference
of this variable before estimating the econometric model. The test also suggests that
variable GGNL is stationary in developed countries, but the results for developing countries
are inconclusive. In this case we decided to include the variable in level in the baseline
equation in order to favour comparability between the estimates of both groups of

countries. Lastly, the test shows that the variable Growth is invariably stationary.



FIGURES

Figure 1. Quantile panel data estimation for advanced countries
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Figure 2. Quantile panel data estimation for emerging countries
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Figure 3. Unstable debt dynamics in the long run (J;; > 0)
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Figure 5. Stability analysis for ¥ < 0
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Figure 5.3. Case 3
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Figure 6. Stability analysis for ¥ > 0
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Figure 6.2. Case 2
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Table 1. Summary of the stability analysis for i) < 0
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. P <0
Expenditure gap
Case 1 Case 2 Case 3
Before the fiscal adjustment
. . Stable Unstable Unstable
(ZY = Zyp > 0)
After the fiscal adjustment
. . Stable Stable Unstable
(2 = Zya = 0)
Table 2. Summary of the stability analysis for i) > 0
. P >0
Expenditure gap
Case 1 Case 2 Case 3
Before the fiscal adjustment
. . Stable Stable Unstable
(2 = yB = 0)
After the fiscal adjustment
Stable Unstable Unstable

(z5 =24 =0)
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List of developed countries

Australia Germany Netherlands

Austria Greece Portugal

Belgium Iceland Singapore

Canada Ireland Slovak Republic

Cyprus Israel Slovenia

Czech Republic Italy Spain

Denmark Japan Sweden

Estonia Latvia United Kingdom

Finland Lithuania United States

France Luxembourg

List of developing countries

Argentina Ecuador Paraguay

Botswana Georgia Peru

Brazil Hungary Poland

Bulgaria Malta Romania

Colombia Mexico Russia

Croatia Namibia

Table Appendix 2

Name Description Source

Debt General government gross debt (% GDP) consists of all liabilities that require IMF, WEO
payment or payments of interest and/or principal by the debtor to the creditor ata Database,
date or dates in the future. This includes debt liabilities in the form of SDRs, April 2017
currency and deposits, debt securities, loans, insurance, pensions and standardised
guarantee schemes, and other accounts payable.

ER Expenditure rules set limits on total, primary, or current spending. Such limits are  IMF Fiscal
typically set in absolute terms or growth rates, and occasionally in percent of Rules
GDP with a time horizon ranging often between three to five years (Schaechter et  Dataset, 2016
al, 2012).

GGNL General government net lending (+)/borrowing (-) (% GDP) is calculated as IMF, WEO
revenue minus total expenditure. This balance may be viewed as an indicator of Database,
the financial impact of general government activity on the rest of the economy  April 2017
and nonresidents.

Growth Gross domestic product, constant prices (percent change). The base year is IMF, WEO
country-specific. Expenditure-based GDP is total final expenditures at Database,
purchasers’ prices (including the f.o.b. value of exports of goods and services), April 2017

less the f.0.b. value of imports of goods and services.




Table Appendix 3

Panel Unit Root Test (Im, Pesaran and Shin, 2003)
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Developed countries

Developing countries

Variables Individual intercept Individual intercept Individual intercept Individual intercept
and trend and trend
Debt 0.728 -2.091 -1.259 1.207
(0.767) (0.018) (0.104) (0.886)
ADebt -10.193 -6.861 -4.634 -3.233
(0.000) (0.000) (0.000) (0.000)
GGNL -7.079 -4.694 -3.253 -0.715
(0.000) (0.000) (0.000) (0.237)
Growth -11.670 -10.689 -10.973 -7.394
(0.000) (0.000) (0.000) (0.000)

Notes: The null hypothesis is that the variable follows a unit root process in all groups, while the alternative
hypothesis is that at least in one group the variable is stationary. In order to control for potential
autocorrelation and cross-sectional dependence in the residuals, we included lagged differences of in each
test. The choice of lags was based in the Schwartz information criterion. We report the p-values in brackets

below the test statistics.
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