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Abstract

We look at two stylized macroeconomic facts of the past 50 years in developed economies
and analyze a possible nexus between the two: The rise in income inequality and the in-
crease in government debt-to-GDP ratios. We ask whether, and under what conditions, ris-
ing public debt might have an impact on the inequality of income distribution. Our approach
is based on the view that the question of the distributional effects of government debt can-
not be addressed in a partial-analytic way, but requires a macro framework broad enough to
include factors such as growth and interest rate dynamics. The theoretical Post-Keynesian
model we use, comprises workers receiving wage and interest income and capitalists receiv-
ing income from profits and interest. It serves to analyze how an increase in government
debt leads to changes in income distribution through its expansionary effects. The paper
shows that the distributional effects depend on the interplay between government spending,
real interest rates, debt-to-capital ratios, income, investment, consumption and growth. We
find that the distributional effects of government debt are ambiguous, as they depend on

several parameters, the real interest rate being the most important.
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1. Introduction

The development of advanced economies over the past four to five decades has been character-
ized, among other things, by a rise in income inequality and by an increase in the ratio of public
debt to GDP. This paper analyzes some important relationships between these trends. Among
other things, we examine the question of whether and under what circumstances an increase
in the public debt to GDP ratio increases the inequality of income distribution. A widespread
view in this context, which we challenge here, is that higher government debt generally increases
income inequality because wealthier classes are more likely to hold government bonds and there-
fore benefit from interest income (Anselmann and Kriamer 2016). Although questions of public
debt are inextricably linked to questions of distribution, the linkages between public debt and
income distribution have been analyzed only to a minor extent in the economic literature. Early
contributions such as Miller (1950) or Cohen (1951) based their reasoning on the mechanism
Gandenberger (1970) referred to as the transfer approach. According to the transfer approach,
government debt leads to a redistribution of income from taxpayers to recipients of federal inter-
est payments. Since government securities are usually distributed more progressively than taxes,
a rise in government debt is assumed to transfer income from the bottom and middle to the top
of the income distribution. However, the transfer approach is often criticized for its basic simple
link between state interest payments and tax rates which is too narrow a view accounting for the
complexities linking public debt and income distribution (Anselmann and Krimer 2016).

Besides these complexities, an empirical examination of the distributional effects of govern-
ment debt ownership is further complicated as data on the distribution of government bonds
as well as the distribution of tax payments within the population is difficult to obtain (Hager
2013). Moreover, as Arbogast (2020) shows for the case of Italy, a breakdown of the indirect
holding structure of government bonds is complicated as the majority of government bonds is
held by different financial institutions. But above all, it is not the formal incidence underlying
the idea of the transfer approach that is decisive for the distributional effects, but rather how
the recipients of the interest payments and the taxpayers react in their savings and consump-
tion decisions and what effects this has on macroeconomic variables such as on investments and
growth (Oberhauser 2008). Hence, model-theoretic studies such as Schlicht (2006) or, based on
the Post-Keynesian tradition, Pasinetti (1989) and You and Dutt (1996), analyzed the distribu-
tional effects of government debt ownership by incorporating growth and interest dynamics into
a total-analytic framework.

However, the changing macroeconomic environment of today highlights the need for an up-
date of the assumptions and considerations made by these contributions. Building on these

contributions, our theoretical model takes account of major recent macroeconomic trends.



These trends include, among others, a decline of growth rates of advanced economies over
the past decades. Inspired by this weak economic performance, current contributions, such as
Summers (2014, 2015) and Rachel and Summers (2019), refer to Hansen’s theory of secular
stagnation (Hansen 1939). Hansen formulated his theory in a time of prolonged depressing eco-
nomic performance in the United States which he described as “the essence of secular stagnation
— sick recoveries which die in their infancy and depressions which feed on themselves and leave
a hard and seemingly immovable core of unemployment” (ibid., p. 4). Summers (2014, 2015)
relates the ongoing decline in growth performance in major advanced economies to increased
saving and decreased investment activities leading to a stagnation in economic activity. He ar-
gues that although the decline in investment activity is in part a consequence of tighter financial
regulation measures due to the high debt levels during the financial crisis years, it is mainly
driven by structural developments such as technological changes and a decline in population
growth leading to a reduction in investment demand.

Connected to these developments is a decline in long-term real interest rates. Eggertsson et al.
(2019) refer to several reasons being responsible for this trend. Among them are a reduction in
loan demand as a consequence of a decline in population growth. Their explanation includes a
declining productivity growth which leads to an increase in saving and a tightening of borrowing
constraints due to deteriorating growth expectations. Further factors include a fall in the price
of investment goods reducing the demand for savings to finance investment and increasing the
stock of savings (see also Eichengreen, 2015). Another driver of declining real interest rates is
a rise in the propensity to save of private households. This is due on the one hand, to changing
demographics as argued by von Weizsidcker and Kridmer (2021). They point to a rise in life
expectancy which induces households to a shift in their intertemporal consumption decisions
leading to a rise in saving propensities to accommodate future consumption. Another argument
put forward by Mian et al. (2021), relates the rise in saving to an increase in incomes earned by
top income earners who tend to have a higher propensity to save out of income.

In the present article, we analyze the implications of the mentioned trends for the nexus be-
tween government debt and income distribution. We show that the real rate of interest and
economic growth are important determinants of this nexus. Our model, which extents a model
presented by You and Dutt (1996), analyzes how a decrease in investment activity leads to a de-
cline in output and capital accumulation resulting in a rise in the long-run debt-to-capital ratio.
Moreover, an increase in saving has a negative impact on output and the rate of capital accu-
mulation which can be offset by an increase in the long-run debt-to-capital ratio as this raises
consumption expenditures of workers and capitalists. However, this offsetting effect occurs only
as long as the real rate of interest is positive.

The article is structured as follows: Section 2 provides some empirical insights regarding the



long-run developments of factor shares and debt-to-capital ratios. Section 3 gives an overview
of the relevant literature. The theoretical model is introduced in section 4. Section 5 continues
with an analysis of the consequences of a decrease in private investment activity, a fall in the
real rate of interest and a rise in government spending for the nexus between government debt

and income inequality. Finally, section 6 concludes.

2. Empirical Trends

In this section, we provide a descriptive empirical analysis to shed light on trends regarding the
development of government debt and inequality over the past century.

Figure 1 displays the level of the public debt to GDP ratio for a selection of 24 advanced
economies from the year 1900 to 2011." The data reveals a sharp increase in public debt during
World War 1. After a short period of fiscal consolidation, public debt peaked at 60% of GDP in
the Great Depression of the 1930s. While public debt-to-GDP began to elevate during World
War II reaching a peak at 73%, this trend reverted at the end of World War II and public debt
decreased to about 19% of GDP in the middle of the 1960s reflecting a substantial accelera-
tion of economic growth through a rise in investment activities and negative real interest rates
(Abbas et al. 2011; Eichengreen and Vazquez 2000). However, triggered by oil price shocks,
public debt levels began a steady rise since the mid 1970s reaching a peak at 67% of GDP in
1996, followed by a shorter period of fiscal consolidation from the end of the 1990s until the be-
ginning of the financial crisis, in which primary balances improved (Eichengreen, El-Ganainy,
et al. 2021). This increase in debt burdens was accompanied by increasing real interest rates
in advanced economies government debt as well as a decline in growth performance leading to
rising unemployment rates and decreasing tax incomes. The recent rise in public debt levels is
closely linked to the financial crisis period in which primary balances deteriorated due to de-
clining public revenues and the issuance of stimulus packages (Abbas et al. 2011; Reinhart and
Rogoff 2011).

'A complete country list can be found in Appendix A.
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Figure 1: Median public debt-to-GDP ratio in percent for 24 advanced economies. Data are from Mauro et al.
(2015).

Figure 2 shows wage shares for a selection of advanced economies from the year 1900 to 2018.
Whereas wage shares in France, Great Britain, Germany, Italy and Sweden declined in the early
years of the 20th century reaching a low at the beginning of the first World War, they increased
during the Great Depression in Germany, Great Britain, the United States, Italy and Sweden.
Followed by some fluctuations until the beginning of the second World War, wage shares began
to rise during World War II. In the aftermath of World War 11, they followed different trajectories.
Obviously, from the mid 1970s to 1980s wage shares declined steadily until the beginning of the
2000s.
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Figure 2: Wage shares in percent for a selection of advanced economies. Data are from Bengtsson and Waldenstrom
(2018).

Our empirical observations mesh with the literature, which highlights a steady decline in the
wage share of income, an income source gaining in relevance if one moves from the top to the
bottom of the income distribution (Piketty and Saez 2007). This literature points to several fac-
tors held responsible for the decline in the wage share. Those include a decline in the bargaining
power of workers, a rise in market capitalization of firms as well as an increased importance
of finance related services (Diinhaupt 2017; Kohler et al. 2019; Pariboni and Tridico 2019), a
rise in trade and financial globalization (Jayadev 2007; Stockhammer 2013) and an increasing
automation (Bergholt et al. 2022).

Empirical evidence not only points to a decline in the wage share over the past decades,
but also to a rise in the capital share of income (Bengtsson and Waldenstrom 2018). Figure 3
depicts the development of capital shares for a selection of advanced economies from 1900 to
2018. The development of capital shares can be seen as the mirror image of the development
of wage shares. Whereas capital shares in France, Great Britain, Germany, Italy and Sweden
increased in the beginning of the 20th century, they decreased during the Great Depression of
the 1920s in Germany, Great Britain, the United States, Italy and Sweden. During the second
World War, capital shares declined again. From the mid 1970s and the beginning of the 1980s,

2For a recent overview of factors that have contributed to the fall in the wage share, see Krimer et al. (2023)



capital shares steadily increased until the beginning of the 2000s. In addition to the factors held
responsible for declining wage shares, Piketty and Zucman (2014) point to a rise in the elasticity
of substitution between labor and capital as a cause for the increase in capital shares since the
1970s.

60
50
401
Q\?_
304
204
101 il
(M) S %) \S) I\ S ) D S D O N D
N ') N
RE R SRR S AN: LR S QNN N Y~ L
Year

+ CAN = FRA = [TA = USA
“ DEU = GBR + SWE

Figure 3: Capital shares in percent for a selection of advanced economies. Data are from Bengtsson and Walden-
strom (2018).

3. Government Debt and Income Distribution
3.1. Empirical Studies

Only a limited number of empirical studies trying to measure the redistributive effects of govern-
ment debt exist. This can be attributed to the difficulty of obtaining appropriate and satisfactory
data on the distribution of government bonds as well as the distribution of tax payments within
the population (Hager 2013). Despite these difficulties, studies attempt to measure the redis-
tributive effects of government debt came to divergent conclusions. In the following, we provide
a brief overview of the empirical evidence presented so far.

A high concentration of private sector government debt holdings is found by Arbogast (2020).
He shows that in the period from 1998-2016 the share of government bonds held by the top 10%
households of the wealth distribution amounted to approximately 49% in Italy. The top 1% of
Italian households accounted for 15%.

Other studies measured the redistributive effects of government debt by comparing the income



from interest payments with the rate at which different income groups were taxed, a reasoning
known as the transfer approach (Gandenberger 1970). Michl (1991) finds a regressive tendency
of federal interest payments. He shows that the federal interest payments benefitting the top 1%
of the income distribution amounted to 22.5%-33.3%. This income group was taxed at a rate
between 11.2%-14.6%, however. This progressivity in the tax system is confirmed by Kurz and
Rall (1984) who found no redistributive effects of public debt to the detriment of lower income
classes in Germany for the year 1982.

So far, the presented empirical studies based their conclusions on different data sources as
well as methodological approaches and provided evidence based on single year observations.
Hence, they do not exploit the time series dimension by examining the development of govern-
ment debt ownership over time (Hager 2016). Hager (2013) tried to overcome these empirical
limitations and provided a study of the development of government debt ownership in the United
States over the past decades. The data revealed that the share of government debt held by the
top 1% of the income distribution has increased since the 1970s. While the interest income of
the top 1% increased steadily their tax payments remained almost constant, however, pointing
to a redistribution of income from the bottom to the top through federal interest payments. Salti
(2015) used cross-country panel data spanning the years 1990-2007 to examine the redistribu-
tive effects of government debt by means of fixed effects panel regression methods. Her study
revealed a positive relationship between the level of domestic public debt and personal income
inequality measured by the Gini coefficient. This result is robust to several specifications and
when controlling for factors such as the share of external debt servicing, inflation, political sta-
bility and several types of government expenditures. Thus, according to her findings, a rise in
the domestic share of public debt leads to a higher level of income inequality.

To summarize, the presented empirical evidence points to a concentration of government bond
holdings at the top of the income distribution. This, together with the progressivity in tax sys-
tems, favors a redistribution of income from the bottom to the top of the income distribution.
This is supported by time series evidence revealing a positive relationship between the level of

domestic public debt and personal income inequality.

3.2. Theoretical Studies

As already noted, data limitations complicate an empirical examination of the distributional
effects of government debt. Consequently, a number of studies focus on a theoretical analysis
of the relationship between government debt and income distribution. These studies provide a
broader picture of the link between government debt and income distribution as they incorporate
factors such as economic growth, interest rates and financial globalization into their analytic

framework. In the following, we provide a brief review of this theoretical literature.



The theoretical model by You and Dutt (1996) is based on the assumption that economic ac-
tivity is determined by aggregate demand rather than by the supply of resources. Additionally,
investment activities in the corporate sector depend on expectations about the future of the econ-
omy reflecting the animal spirits hypothesis. Further assumptions include that money supply is
determined by aggregate demand and that workers and capitalists differ in their propensities to
save out of wage and non-wage income. By incorporating distributional effects into their model,
they show that a rise in the debt-to-capital ratio increases income inequality. This effect is partly
attributable to a rise in the interest income of capitalists due to their holdings of government
bonds. However, it is to a further extent attributable to the rise in interest income of capitalists
in excess of the rise in wage income of workers due to the positive impact of expansionary fiscal
policy on economic activity (ibid.).

The model by Pasinetti (1989), is comprised of workers and capitalists, both receiving profits
and saving a fraction of their disposable income. However, only workers earn wages. In the
model, equilibrium growth at full employment is sustained through investment activities which
are financed by profits. Hence, when the government decides to vary the tax rate, this classifies
profits as prerogative to wages. When government spending is financed by an increase in taxes,
workers and capitalists set aside part of their savings in order to service a future rise in tax
rates. The reduction in the savings of capitalists is compensated by an increase in profits. By
contrast, the disposable income of workers is not corrected by the reduced amount of savings
leading to a greater inequality in income distribution. Furthermore, if additional government
spending is financed by an increase in public debt, each individual taxpayer serves as debtor but
only the fraction of the population holding government bonds will receive interest income. This
contributes to the increase in income inequality.

Azzimonti et al. (2014) provide a theoretical model where they relate the level of government
debt to income inequality and the degree of financial openness. In this model, the equilibrium
interest rate is below the intertemporal discount rate. This enables entrepreneurs to use public
debt in order to smooth consumption. On the other hand, workers use public debt as a substi-
tute for private debt. However, this is possible only until a certain threshold of public debt is
reached. Above that limit the equilibrium interest rate will rise. In this model, government debt
increases as a response to increasing financial integration and rising inequality. This is based on
two mechanisms. First, financial integration reduces the interest rate elasticity of public debt in-
ducing governments to increase borrowing. Second, the decreased interest rate elasticity due to
financial integration eases the possibility of entrepreneurs to insure against increases in income
risk associated with a more unequal distribution of income.

While the above mentioned studies focus mainly on income distribution, Schlicht (2006) is

concerned with the distribution of wealth. His study illustrates the equilibrium dynamics be-



tween public debt, government spending and the rate of taxation under the assumptions of full
employment, fixed production and a fixed interest rate. Schlicht refers to two policy scenarios
in which equilibrium dynamics are determined either by variations in government spending or
variations in the tax rate. In the first case, government spending is fixed and a reduction in the
tax rate induces an increase in government debt. This increase in government debt leads to an
increase in income and wealth, an increase in private consumption expenditures and a subse-
quent rise in aggregate demand. In the second case, the tax rate is fixed and the increase in
aggregate demand is brought about by an increase in government expenditures financed by an
increase in government debt. This increase in government debt leads to a rise in income and
wealth. A relaxation of the assumptions of a fixed level of government spending or a fixed rate
of taxation offers important insights into the role of public debt in equilibrium. Consequently,
the relative levels of private consumption and public spending are mediated by the level of gov-
ernment debt. Increasing the level of private consumption in equilibrium increases government
debt and decreases government spending and the tax rate (Schlicht 2006).

To conclude, the mentioned literature focuses on the functional income distribution. In the
studies by You and Dutt (1996) and Pasinetti (1989) only a part of the population (the capitalists)
holds government bonds. In their model, a rise in interest income and a subsequent change in the
distribution of income result in an increase of the level of government debt. By contrast, in the
model by Azzimonti et al. (2014) both entrepreneurs and workers hold government bonds and
changes in the distribution of income associated with changes in income risk lead to changes in
government debt. The increase in government debt is supported by a higher level of financial
integration as this leads to a decline in the interest rate elasticity of public debt. In the model by
Schlicht (2006), the distribution of income and wealth is determined by the level of government

debt which has an intermediating role between private consumption and public spending.

4. Theoretical Model

The Post-Keynesian model developed by You and Dutt (1996) provides us with a basic frame-
work to analyze the relationship between government debt and functional income distribution
in a broader setting, which takes interest and growth dynamics into account. In the following
section, we build on this framework and - in constrast to You and Dutt (ibid.) - introduce the real
instead of the nominal interest rate. Moreover, we extend their model by assuming that not only
capitalists, but also workers save a fraction of their disposable income and can hold government
bonds. To deepen the analysis, we will distinguish three cases to study the links between gov-
ernment debt and (functional) income distribution. The three cases differ as follows: First, we
look at a decline in economic growth induced by a decrease in investment activity and a rise in

savings. Second, we study a fall in the real interest rate. Third, we analyze the effects of a rise



in government spending.

4.1. The Model in the Short-run

We assume a closed economy in which aggregate demand determines output and there are no
supply constraints regarding labor and production capacity. Consumption demand is given by

the following equation

C=(1=su)1=7)[(1=p)Y + 1 —=0)(rD/p)]+ (1 —sc)(1 = 7)[(1Y + ¢(rD/p)] (1)

where s,, denotes the saving rate of workers, s. the saving rate of capitalists and Y national
income. Thus, both capitalists and workers save a part of their disposable income. Following
Kaldor (1955), we assume s,, < s. and hence, that saving out of profits by capitalists exceeds
saving out of wages by workers. 7, is the income tax rate for income from wages and 7. the
income tax rate for income from profits. p denotes the share of profits in net national income and
1 — u the share of wages in net national income. ¢ denotes the relative share of government debt
held by capitalists which we assume to be larger than (1 — ¢), the relative share of government
debt held by workers.? The real rate of interest is defined as » = i — 7 where i is the nominal
interest rate and 7 the rate of inflation. D determines the nominal stock of government debt
and p the price level. The profit share, the saving rates, the share of government bonds held by
capitalists, the nominal interest rate, the price level and the inflation rate are exogenously given.
We further assume that 7 is fixed and hence, that the nominal interest rate may have reached a
lower bound or is fixed at a certain level (Schlicht 2006).

The investment function is defined as

I=loo+ aru+ as(l —7)u] K )

where the rate of capacity utilization is defined as u = %, with K as the stock of capital,
and g, a1 and a being positive and constant parameters. Investment demand is determined
by animal spirits of firms, represented by the parameter g, as well as expectations of firms
regarding the future profit share p and capacity utilization u. In other words, when firms are
optimistic, i.e. they expect a higher rate of capacity utilization or a higher profit share, invest-
ment demand increases. The strength with which optimistic expectations, changes in the rate of

capacity utilization and changes in the profit share influence investment decisions depends on

3Ederer et al. (2021) show for a selection of Euro Area economies that the absolute amount of government bond
holdings by the top vigintile of the wealth distribution exceeds the amount held by the bottom vigintiles of the
wealth distribution. A study by Arbogast (2020) reveals that the share of government debt held by the top 10%
households of the Italian wealth distribution amounts to 49% for the years 1998 to 2016.
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the parameters ag, o1 and o (Lavoie 2014).

Real government expenditure G is given by

G = BK 3)

where (3 is a constant parameter with 0 < g < 1. Hence, government spending is modeled as
a constant fraction of the capital stock (You and Dutt 1996).
Using Y = C'+ I 4+ G and substituting equations (1) - (3) we obtain the short-run equilibrium

national income (Y)

YV =(1=s0)(1—=7)[(1=p)Y + (1 —=¢)(rD/p)] + (1 = sc)(1 — ) (1Y + ¢(rD/p)]
+ [ao + aqu + ag(1 — 7o) u]| K + BK
“4)

We proceed by dividing both sides of equation 4 by K and solve for u

w(o, p) = Y(W)[(1 = 50)(1=7w) (1= @)ro+ (1= sc)(1 = 7e)¢ro +ao + (1 =7 )u+ 5] (5)

where Y(11) = (Tw + 8w — SwTw + 0 —a1) 7L, with 0 = (1 —8,,) (1 — 7)) — (1 — 50) (1 —7),
is the output multiplier, o = 1% and v, 0 > 0.
In order to determine the impact of the real stock of government debt on the rate of capacity

utilization, we take the partial derivative of u(o, 1) with respect to o.

ou_
do

Equation 6 shows a positive impact of the stock of government debt o on the rate of capacity

V()L = 50)(1 = 70) (1 = )7 4 (1 = s¢)(1 — 7e)¢r] > 0 (©)

utilization provided that » > 0. This comes about through a rise in interest income of workers
and capitalists and a resulting increase in consumption expenditures. However, in case thatr = 0
and ¢ is positive, the interest income of workers and capitalists is compensated by the positive
rate of inflation. By contrast, if 7 has reached the zero lower bound, a zero real interest rate
means that the inflation rate is also zero. In either case, workers derive their income solely from
wages whereas capitalists derive their income solely from profits and there is no impact of ¢ on
the rate of capacity utilization through changes in the interest income of workers and capitalists.
On the other hand, in case that » < 0 the interest income is negative leading to a reduction in
consumption demand and hence, amplified by the multiplier effect, a negative impact on the rate

of capacity utilization. The reduction in the rate of capacity utilization has a negative impact on

11



the rate of capital accumulation and through the reduction in the disposable income of workers
a negative impact on workers consumption demand.
The effect of changes in the saving rates on capacity utilization is obtained by taking the

partial derivative with respect to s,, and s. respectively.

T =)= = ) (1~ puc+ (1= D/ <O ™
= ()= = 7+ 0(rD /)] < 0 ®
noticing that
8(C/K)/95, = —(1 = 7)[(L = w)u+ (1 - 6)(rD/p)] ©)
O(C/K)/Dse = (1 — o)+ 3(rD/p)] (10)

Equations 7 and 8 show that a rise in the propensity to save of workers and capitalists reduces
capacity utilization through a reduction in their respective disposable incomes resulting in a
decrease in consumption expenditures. As can be seen from equation 13 below, a reduction in
capacity utilization has a negative impact on the rate of accumulation. Additionally, taking the
partial derivative of the profit rate v = (1 — 7.)uu with respect to u we obtain

%ZM—TCM>0 (11

and recognize that a decrease in the rate of capacity utilization has a negative impact on the

rate of profit. This leads us to conclude that the paradox of saving, according to which increases

in saving propensities lead to a reduction in consumption demand with negative effects for the
rates of capacity utilization and capital accumulation (Hein 2014), holds in our model as well.

In order to evaluate the consequences of redistribution for the rate of capacity utilization, we
take the partial derivative of u with respect to the profit share u

o2 = laa(1 = %) — 6uly () (12

where O(I/K)/0p = a2(1l — 1) and O(C/K)/Ou = —6u. From equation 12 we notice
that a rise in the profit share p has a positive effect on capacity utilization if its positive impact
on investment exceeds its negative impact on consumption. In this case, demand is profit-led.
The positive impact of the profit share increases with the weight it is given in the investment

function by the parameter oo. However, it decreases with 7. as increases in the income tax

12



rate lead to a reduction in the disposable income of capitalists dampening the positive impact
of increases in the profit share on capacity utilization. On the contrary, if the negative impact
on consumption exceeds the positive impact on investment demand, a rise in the profit share
has a negative impact on the rate of capacity utilization and demand is wage-led. This effect
is dampened by an increasing saving rate of workers s,, or an increasing income tax rate 7,
however.

The rate of capital accumulation is defined as follows
glo,u) =I/K = ap + aqu(o, p) + as(l — 70)p (13)

We take the partial derivative of 13 with respect to o

o9, ou
Jo _alao

and notice a positive relationship between the rate of capital accumulation and the debt-to-

(1) >0 (14)

capital ratio. Hence, as shown by equation 6, provided that r > 0, a rise in the debt-to-capital
ratio induces a rise in the rate of capacity utilization through an increase in the disposable income
of workers and capitalists. This leads to a rise in investment demand and a resulting increase in
the rate of accumulation g. However, when r = 0, this channel breaks down implying that a rise
in ¢ has no impact on the rate of accumulation through an increase in the disposable income of
workers and capitalists. When r < 0, a rise in the debt-to-capital ratio has a negative impact
on the rate of accumulation as the reduction in the disposable income of workers and capital-
ists leads to a decrease in the rate of capacity utilization resulting in a reduction in investment
demand.

Taking the partial derivative of g with respect to the profit share ;1 we obtain

(((;)Z :algz—l—ag(l—n) (15)

noticing that in the case of profit-led demand a rise in the profit share has a positive impact
on the rate of accumulation. Hence, growth is profit-led. By contrast, in the case of wage-led
demand, a rise in the profit share has a negative impact on the rate of accumulation and growth is
wage-led. Both effects are determined by the elasticity of accumulation with respect to changes
in demand «;. In case that the second term of equation 15 is greater than the negative impact of
1 on u the higher elasticity of accumulation with respect to changes in the profit share ap results
in profit-led growth.

Income between workers and capitalists is distributed as follows

13



(1 = 7)(pu + ¢ro)

Yo, pn) = (16)
1= W)=t (1 dro
which can be reduced to
(u+ ¢ro/u)
Yo, p) =p (17)
M e T
where p = ((11 __:;)) . Equation 17 reveals a positive relationship between changes in the interest

income of capitalists as well as changes in profits and income inequality. By contrast, the rela-
tionship between the rate of capacity utilization and income inequality is negative. Additionally,
changes in the interest income of workers are negatively related to changes in the distribution
of income. Further, a rise in the rate of inflation 7 reduces the real interest rate leading to a re-
duction in interest income of workers and capitalists. The effect on income distribution depends
on the relative shares of government debt held by workers and capitalists. As we assume that
¢ > (1 — ¢), changes in the interest income of capitalists have a stronger impact on the distri-
bution of income than changes in the interest income of workers. Hence, the negative impact of
a decline in the interest income of capitalists is stronger than the positive impact of a decline in
the interest income of workers resulting, overall, in a decreasing income inequality.*
Taking the partial derivative of v with respect to . we obtain

ov _ [p— p(¢ro/u®)(0u/op)]

5 = (18)

on~ A-w+(1-dro

and notice that in the case of profit-led demand, a rise in the profit share may lead to lower

income inequality. However, this necessitates that the interest income of capitalists as a share of
output is large. In the case of wage-led demand, a rise in the profit share exerts a negative impact
on the rate of capacity utilization. This leads to higher income inequality.

Following You and Dutt (1996), we assume that the debt-to-capital ratio is fixed in the short-
run. In the next section, we relax this assumption and analyze the impact of the long-run debt-

to-capital ratio on the distribution of income.

4.2. The Model in the Long-run

In this section we focus our theoretical analysis on the long-run dynamics of the debt-to-capital

ratio. The time path of the stock of government debt is defined as

“We assume that the importance of capital income as a source of income increases when one moves from the bottom
to the top of the personal income distribution. By contrast, labor income is a more important source of income
for lower income classes. Hence, increases in the capital share are associated with a stronger concentration of
income at the top of the personal income distribution (Bengtsson and Waldenstrom 2018).
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dD
dt
where T' = 7, [(1 — )Y + (1 — ¢)rD/p] + 7c(1Y + ¢rD/p) is the real income from income

taxes on worker’s and capitalist’s income. The differentiation of o with respect to time results in

—p(G—T)+rD (19)

17 — (8~ "u(0) ~ a1 — 6)ro — 7edro] + [r — g0 o)

where 7* = 7, (1 — u) + 7.1 defines the average income tax rate. Equation 20 shows that
the dynamics of the debt-to-capital ratio are determined by the primary deficit and the difference
between the real interest rate on government debt and the growth rate of the economy, r — g.
If we assume that Bowley’s law holds, that is that the profit share is approximately constant in
the long-run, p is fixed and v and g are solely determined by the debt-to-capital ratio o (Krdmer
2011; You and Dutt 1996).

In order to determine the impact of the real interest rate on the dynamics of the debt-to-
capital ratio we have to differentiate between three cases. First, when r < ¢ and r is negative
the disposable income of workers and capitalists decreases as the inflation rate m exceeds the
nominal interest rate ¢ leading to a negative interest income. The decrease in the interest income
of workers and capitalists reduces the tax income of the government which increases the debt-
to-capital ratio. Hence, 7,,(1 — ¢)ro and 7.¢ro turn positive. However, a negative real interest
rate r has also a negative impact on the debt-to-capital ratio as the absolute interest payments
of the government decrease. This is supported by the negative impact of the rate of capital
accumulation on the debt-to-capital ratio. However, even as o reaches zero, the assumption, as
mentioned below, that 5 —7*u(0) > 0 implies that a primary deficit remains and the government
maintains a minimum level of government spending resulting in a positive long-run equilibrium
level of the debt-to-capital ratio. Second, when r > 0 but r < g workers and capitalists interest
income is positive resulting in tax income for the government. This has a negative impact on
the debt-to-capital ratio. The positive interest payments on government debt exert a positive
impact on %‘; which is more than compensated by the negative impact of the rate of capital
accumulation, however. Third, when r» = 0 the real interest rate has no impact on the debt-to-
capital ratio implying that the government receives no income from taxation on interest income
of workers and capitalists.

Next, we follow You and Dutt (1996) and define

ou

0
u(o) = vylap + ao(1 — o) + S +08—Z :u(())—i—aa—a (21)
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ou ou
9(0) = oo + aqu(0) + aa(1 — 7e)u] + 17— = g(0) + aro——. (22)
oo do
Substituting equation 21 and equation 22 into equation 20 and rearranging, we obtain the

equation for the development of the debt-to-capital ratio over time

do

o = a102 + ago + ag (23)
where a; = —al%,ag =[(1—=7cpp— (1 — @)]r —g(0) — g—gT* and a3 = 3 — 7*u(0).
_ /a2 —daLa
Using 012 = azi+l4ala3 we calculate the long-run equilibrium obtaining two solutions.

As a; < 0, the positive and stable long-run equilibrium is

. —Q2 — \/a%—4a1a3 24)

g =
2@1

The stability of the equilibrium is determined by a3 — 4ajaz > 0.> We follow You and Dutt
(1996) and assume that a3 = 8 — 7*u(0) > 0. Hence, when the debt-to-capital ratio o is zero, a
primary deficit remains implying that the government sustains a minimum level of government
spending and the equilibrium ¢* would be positive.

From the stability condition of the long-run equilibrium ¢*

9*(do/dt) B ou
760'2 = 2(11 = 2(—061%

it follows that two effects determine the stability condition. First, the positive impact of

) <0 (25)

the stock of government debt on the rate of capacity utilization. Second, the product of the
multiplier and the accelerator. However, in order for this to hold, the capacity constraint must
not be binding (ibid.).
Substituting o* into equation 22 we obtain the rate of accumulation in the long-run equilib-
rium
ou
g =g(0") =1+ a1)|ao + az(l — 7e)u] + ar1vB + 0410*67}_ (26)

The long-run income inequality ratio is obtained by substituting ¢* into equation 17

[w+ ¢ro”/u(o”)]
(1=p)+ (A —=¢)ro

* Ou

where u* = u(0*) = ylao + az(l — 7e)p + B] + o™ JL.

9 =9(0") = p 27)

3For a discussion of the stationarity conditions see You and Dutt (1996, p. 341).
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Now we calculate the impact of the debt-to-capital ratio on income inequality by taking the
partial derivative of 1) with respect to o.
go  (1=—pw+A=¢)r)u*  ((1—p)+1=¢)r)u?

Equation 28 reveals a positive impact of the debt-to-capital ratio o on the distribution of

income ). Hence, a rise in o increases the interest income of capitalists which leads to a rise
in income inequality as long as » > 0. However, the rate of capacity utilization increases as
well which has a negative impact on ¢J. Under the condition that » > 0, equation 28 is positive.
Hence, the increase in the interest income of capitalists is bigger than the rise in the rate of
capacity utilization and the increase in the interest income of workers leading to an increase in
income inequality. When r» = 0, workers and capitalists do not have any interest income from
government debt and the distribution of income is solely determined by the profit rate, the rate
of capacity utilization and the relative tax rates. By contrast, a real interest rate » < 0 implies
that the rate of inflation exceeds the nominal interest rate resulting in negative interest income
for workers and capitalists and consequently, in a reduction in consumption demand. This has
a negative impact on the rate of capacity utilization. The consequences for income distribution

depend on the relative magnitudes of the mentioned effects.

5. Case Studies

In this section, we analyze the dynamics between changes in the debt-to-capital ratio, income

inequality and growth in three different cases.

5.1. A Decrease in Private Investment

We start by analyzing the implications of a decrease in the autonomous investment component
for the dynamics between income distribution, government debt and growth. That is, we analyze
the implications of a change in the autonomous part of the investment function which does not
depend on capacity utilization or past realized profits. We consider a change in the autonomous
investment component o to reflect a change in capitalists expectations regarding future sales
prospects leading to fluctuations in aggregate demand (Lavoie 2014, p. 279).

In order to analyze the consequences of pessimistic expectations of firms associated with
a decline in the autonomous investment component «q in our model, we totally differentiate
equation 23 and rearrange equation 24 to (2a10* 4 az) = —+/a3 — 4ayas to obtain

[(da1)0*2 + (dag)O'* + (dag)]
\/ag —4ajas

Using Ja;/0ag = 0, daz/dag = —(1 + aqy) < 0, and Oag/dag = —7*y < 0, we notice

do* =

(29)
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that a fall in the autonomous investment component « leads to a rise in the long-run debt-to-
capital ratio o*. Considering that the fall in autonomous investment has a negative impact on the

rate of capacity utilization leading to a decline in the wage income and using

L+ _ Porlu®)(de”) + 70" (~dao)
(= )+ (1= )r(dr)]u?

we recognize that the rise in the long-run debt-to-capital ratio o* increases the interest income

>0 (30)

of workers and capitalists provided that » > 0. However, as income from wages declines income
inequality increases. As can be seen in the next section, evidence points to a questioning of this
line of reasoning, as it illustrates a decline in the real rate of interest over the past decades (Rachel
and Summers 2019; Summers 2014; Weizsdcker and Krdamer 2021). Totally differentiating
equation 22, we obtain

dg* = —(1 4+ a1v)(—dag) + al%(da ) (31)
which shows us the impact of changes in the debt-to-capital ratio as well as autonomous

investment on the long-run rate of accumulation. Bearing in mind that alg—g is small, we see

that for the long-run equilibrium rate of accumulation to increase, the rise in the debt-to-capital
ratio o* must be large in order to offset the negative impact of the decrease in autonomous
investment (You and Dutt 1996).

We can summarize the implications of a negative change in autonomous investment as fol-
lows: A decline in the autonomous investment component induces a decline in the rate of capac-
ity utilization as well as the rate of capital accumulation and a rise in the long-run debt-to-capital
ratio which leads to an increase in income inequality as long as r is positive and, compared to
workers, capitalists hold a larger share of government bonds. Under the condition that the rise

in the long-run debt-to-capital ratio is large, the long-run rate of accumulation increases.

5.2. A Fall in the Real Interest Rate

We now use our theoretical model to continue with an analysis of the consequences of a fall in
the real rate of interest for income distribution and growth. In the short-run, as can be seen from
equation 1, a fall in the real interest rate leads to a decline in the disposable income of workers
and capitalists through a decline in interest income from government debt. From equation 5, we
see that this leads to a decline in the rate of capacity utilization through a decrease in consump-
tion expenditures. This decline in the rate of capacity utilization induces a decline in investment
activities and a decrease in the rate of accumulation. Additionally, as can be seen from equa-
tion 11, the rate of profit decreases. In the long-run, the reduction in consumption demand and

the decline in investment activities reduce the rate of capacity utilization which induces a rise in

18



7 leading to an increase in the long-run debt-to-capital ratio o*. This offsets the negative effect
on output and the rate of accumulation leading to an increase in v* and g*. Provided that r < g,
from equation 20, we see that the debt-to-capital o decreases over time. The long-run inequality
ratio v* decreases. This comes about through two effects. First, the decline in the real interest
rate reduces the interest incomes of both workers and capitalists. However, as the decline in
the interest income of capitalists exceeds the decline in the interest income of workers, income
inequality decreases. Second, the long-run increase in the debt-to-capital ratio has a positive
impact on the rate of capacity utilization. The resulting rise in income of workers has a negative
impact on income inequality.

To sum up, a fall in the real interest rate leads to a decline in the interest incomes of workers
and capitalists. As a consequence, consumption expenditures decrease, which has a negative
impact on output and consequently, a negative impact on investment activities. However, this is
offset by the increase in the long-run debt-to-capital ratio which increases the rate of capacity

utilization with positive effects on income from wages and negative effects for income inequality.

5.3. A Rise in Government Spending

A fiscal expansion by the government through a rise in government spending increases 5. We
assume that this rise is caused by an increase in the long-run debt-to-capital ratio o* leading to
an increase in the rate of capacity utilization and through its positive impact on investment, to a
rise in the long-run rate of accumulation g*.

Substituting equation 6 into equation 26 and totally differentiating, we obtain

dg* = onv[dB + [(1 = sw)(1 = 7)1 = @)r + (1 = sc) (1 — 7)or)(do™)]  (32)

Equation 32 reveals two effects determining the change in the long-run equilibrium rate of
accumulation. First, changes in government spending (3. Second, changes in the interest income
of workers and capitalists and resulting changes in consumption demand. Consequently, a rise in
government spending has a positive impact on the long-run rate of accumulation. However, the
impact of consumption demand by workers and capitalists depends on the real rate of interest.
At a positive real interest rate r the rise in government debt increases the interest income of
workers and capitalists having a positive impact on ¢g*. When r = 0 consumption demand has
no impact on the long-run rate of accumulation. In case that » < 0, workers and capitalists
reduce consumption, which has a negative effect on the long-run rate of accumulation through
a reduction in the rate of capacity utilization and a resulting decrease in investment demand. In
this case, the rise in government spending must be large enough to offset the negative impact of

a decline in consumption demand on the rate of capital accumulation.
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We proceed by analyzing the impact of a rise in the long-run debt-to-capital ratio on the long-

run distribution of income. Differentiating u(c*) with respect to 3 we obtain

du(o™) Ou (do™*)
s~ " 80 (dB)

Totally differentiating equation 27 and substituting equation 21 we the following equation

(33)

per[u(0)(do™) — yo~(db)]
(1= p) + (1 = @)r(do*)]u?

which shows us that a rising # decreases income inequality. This comes about through the

dv* =

(34)

increase in u(o*) caused by the rise in 5 and a resulting increase in income from wages through
the increase in the rate of capacity utilization. On the contrary, a rising long-run debt-to-capital
ratio leads to an increase in income inequality. However, this holds as long as » > 0. In case
that » < 0, a rising 3 increases income inequality. By contrast, a rise in the long-run debt-to-
capital ratio reduces income inequality as both, the interest income of workers and capitalists
decreases with the latter effect having a stronger impact. However, the rise in the long-run rate
of capacity utilization, due to an increase in [, has a positive as well as a negative effect on
income inequality. Whether the long-run distribution of income becomes more equal or unequal
depends on the relative strength of the effects.

In short, an increase in government spending financed by a rise in the long-run debt-to-capital
ratio has a positive impact on the long-run rate of capacity utilization. The impact on the long-run
rate of accumulation depends on the real rate of interest, however. At a positive real interest rate,
the long-run rate of accumulation increases. By contrast, a negative real interest rate reduces the
long-run rate of accumulation through a reduction in consumption demand. This can be offset
by an extensive rise in government spending, however. The consequences for income inequality
depend on the real rate of interest as well. As long as » > 0 holds, income inequality decreases.
At a negative real interest rate, the distribution of income is determined by the relative strength
of the negative impact of a decrease in interest income of workers and capitalists and the positive

impact of a long-run rise in the rate of capacity utilization.

6. Conclusions

In the present article, we analyze a possible nexus between the recent resurge in income inequal-
ity and the rise in government debt-to-GDP ratios in major advanced economies. Further, we
shed light on the implications of a declining investment activity, a fall in real interest rates and a
rise in government spending financed by an increase in government debt for the possible nexus
between income inequality and rising government debt-to-GDP ratios.

Specifically, we find that a decrease in investment activity has a negative impact on the rate of
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capacity utilization as well as the rate of capital accumulation. This induces a rise in the long-run
debt-to-capital ratio. At a positive real interest rate, income inequality increases as, according
to our assumption, compared to workers, capitalists hold a larger share of government bonds.
Provided that the increase in the long-run debt-to-capital ratio is large, the rate of accumulation
increases.

Further, a fall in the real rate of interest has a negative impact on the rate of capacity utilization
through a decline in the interest incomes of workers and capitalists and a resulting decrease in
consumption expenditures. This leads to a decrease in the rate of capital accumulation. The
decline in the rate of capacity utilization is offset by an increase in the long-run debt-to-capital
ratio which has a negative impact on income inequality.

Additionally, an increase in government spending which comes about through an increase in
the long-run debt-to-capital ratio has a positive impact on the long-run rate of capacity utiliza-
tion. The long-run rate of accumulation increases at a positive real interest rate. However, at
a negative real rate of interest, the long-run rate of accumulation decreases. This decrease is
offset by an extensive increase in government spending, however. The consequences for income
distribution depend on the strength of the mentioned effects.

The research reported here indicates that the question of the distributional effects of public
debt requires a framework broad enough to include factors such as growth and interest dynamics.
Besides methodological issues, an analysis based solely on a comparison of interest incomes
from government bonds and tax rates would provide only a limited picture of the distributional
effects of government debt. Thus, we offer a framework to account for the complexities linking
public debt and income distribution.

Our findings provide evidence for the intermediating role of the real interest rate for the nexus
between government debt and income distribution. At negative real interest rates, increases in
public debt have, ceteris paribus, a positive impact on income inequality. At low real interest
rates, raising the level of government spending through an increase in public debt has only slight
redistributional effects. However, this alters when real interest rates increase and the rise in the
absolute interest income of capitalists is higher than the rise in the interest income of workers
which results in higher income inequality.

However, we do not claim generality of our results. Beyond the present analysis, additional
impact factors such as inflation dynamics have important implications for the nexus between
government debt and income distribution. This points to the necessity of additional research to
gain insights into the mediating role of these factors.

Additionally, the model we introduced in this article provides a theoretical framework for
the analysis of the distributional effects of government debt without giving insights into the

magnitudes of the mentioned effects. This requires a quantification of the theoretical model
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which is left to future research, however.
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Appendix

A. Country List

Australia
Austria
Belgium
Canada
Denmark
Finland
France
Germany
Greece
Ireland
Iceland

Israel

South Korea
Italy

Japan
Netherlands
New Zealand
Poland
Portugal
Spain
Sweden
Switzerland

Great Britain
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