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Introduction

Capitalist economies are open economies. Historically, capitalist economies were born
as open economies. Trade and finance played fundamental role in the emergence and
worldwide generalization of this economic system. From a different angle, modern
capitalism is inseparable from the constitution of national states in a competitive
international order, shaped by war, colonization and imperialism.

Yet, capitalist economies are often theorized as closed economies. Open economy
issues are often extensions or particular cases of closed economy analyses. Economics
textbooks would argue that, after all, the global economy is a closed economy, and what
works for the global economy as a whole should work for its composing parts. It may
not be the case that such an assumption improves our understanding of reality. On the
contrary, capitalist economies may be analogous to the Mdobius strip, whose
non-orientable surface blurs the distinction between exterior and interior. If this is the
case, macroeconomics should not study closed and open economy issues separately.
Rather, macroeconomics should be studied primarily from an open economy
perspective.

I take this premise seriously in this thesis. I discuss inflation, growth, and distribution
with special attention to exchange rate, trade, and external finance. These topics are
approached with theoretical and empirical methods. Theoretical inquiry pays attention
to the history of ideas to discuss modern economic models. The theoretical research in
this thesis also develops economic models and simulations. Empirical methods rely on
state of-art time series econometrics techniques.

In the course of this thesis, I adress open economy macroeconomic theory and policy
from a Classical-Keynesian perspective. The theoretical and empirical ideas presented in
the next pages are therefore in line with two fundamental notions: the Classical theory of
distribution and the Principle of Effective Demand.

The classical theory of value and distribution determines relative prices and income
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distribution in the same system of long period price equations. Classical theory
emphasizes institutional and political factors in explaining distribution. Alternative
distributive closures explore such causes in ways that are coherent with the classical
analytical method. There is no rigid relation between the theory of output and the
theory of value in this approach. Rather, the Classical theory analytically distinguishes
the theory of value and distribution from the theory of output and accumulation.
Therefore, it is possible speak of a Classical-Keynesian approach, in which classical
approach to distribution can be integrated with a Keynesian view on output and
accumulation. A Classical-Keynesian perspective considers that demand determines the
output level according to the Principle of Effective Demand, as proposed by Keynes and
Kalecki. In the long period, in which productive capacity changes, demand also drives
output growth and capital accumulation. As productive capacity adjusts to effective
demand, an independent level of investment determines savings also in the long run.

While open economy concerns matter for macroeconomics as a whole, this thesis
focus on economic concerns of peripheral economies. The division between core and
peripheral economies was a fundamental premise in the Latin American Structuralist
School.  Peripheral economies were included in the international division of labor
through its relation with core economies, thereby becoming a constitutive element of the
global economy. The peripheral condition meant that the external sector provided the
main source of dynamism for these economies, but also imposed crucial constraints to
growth and development.

Structuralist scholars showed that domestic prices and distribution in peripheral
economies were directly affected by events in the international markets. They realized
that movements in international prices affected the way peripheral countries disputed
their share of surplus with other countries. In a closed economy, the Classical theory of
value can explain both relative prices and distribution among social classes. In an open
economy setup, relative prices are also associated with the distribution of the surplus
among nations. The declining trend of the terms of trade of peripheral economies
identified in the post-war thus had fundamental implications for peripheral economies.
As a relative price itself, exchange rates also affects the distribution of the surplus across
nations. As we will discuss, this effects have crucial implications for distributive conflict
and inflation in peripheral economies.

Owing to their vulnerability to international shocks, peripheral economies were
particularly affected by the COVID-19 pandemic crisis. The outbreak of COVID-19
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engendered the deepest recession of the last decades. Social distancing measures shut
down economic activities to slow the spread of the disease. The supply shock in these
activities resulted in a sharp fall in output and employment. The rise in unemployment,
and the fear related to the consumption of goods and services involving higher risk of
contagion reduced consumers’ spending. This combination of supply and demand
shocks caused a crisis of global dimensions.

After two years, economic recovery still faces important challenges in advanced and
developing economies. Such challenges are directly related to the impact of international
variables on inflation and distribution, trade and growth, debt and financial stability. I
address these topics in this thesis, hoping that it provides a small contribution to the
understanding of the current situation. The thesis is structured in four chapters.

The first essay reviews conflict inflation models, contrasting alternative theoretical
perspectives underlying conflicting claims models. Conflicting claims models have
stressed the race between prices and money wages, in the struggle among capitalists
and workers, as the main inflationary pressure. The essay shows how these models
describe conflict inflation and the related outcome for income distribution. The chapter
also explores criticism to the New-Keynesian Phillips curve and the relation between
inflation and endogenous money theory. A deeper understanding of distributive
conflict requires an analytical exposition of the relation between prices and distribution.
In general, conflicting claims models rely on Kaleckian explanation of distribution,
based on the notion of mark-up pricing according to the degree of monopoly. Conflict
inflation allows wage bargaining to affect income distribution and, thus, the real
mark-up level. However, this theory contains unsolved theoretical shortcomings,
lacking an ultimate explanation for profits and overlooking input-output relations. An
alternative theory of distribution can be found in modern appraisals of the Classical
surplus approach, which has been extended to the study of inflation, providing a
consistent relation between inflation and conflict.

The second essay develops a conflicting claims models for a price-taker open
economy. We start from the view that the evolution of prices and income distribution in
open economies cannot be studied independently from international prices and
exchange rates, especially in small open economies. Exchange rates and international
prices are thus fundamental to explaining inflation in open economies. Conflict inflation
models usually account for these variables by including imported inputs and, in some

cases, a distributive impact of exchange rates. A different viewpoint emerges from the
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Classical-Keynesian distribution theory for a price-taker open economy. Thus, we
explore this alternative by developing a conflict inflation model along the lines of the
Classical-Keynesian approach. The chapter contributes to the literature by combining
the conflicting claims approach with the Classical-Keynesian open economy framework.
Including tradable prices, the model considers their direct impact on distribution.
Therefore, it addresses a cause of inflation overlooked in the literature. Finally, conflict
inflation affects the real exchange rate, which becomes an important distributive
variable.

The third essay assesses the connection between global and domestic inflation in
Brazil during the period from 1999 to 2020. Input-output linkages have been shown to
be an important transmission channel of inflation synchronization of inflation for
advanced and emerging economies. International cost shocks have been less studied in
the case of Brazil. We therefore estimate a Structural VAR model with an index for
producer prices (PPI) of Brazilian trade partners, in addition to the other relevant
determinants of inflation. The Foreign PPI index is weighted by the yearly average
share of each country in Brazilian imports of intermediate and capital goods. Estimates
shows a positive effect of Foreign PPI index on Brazilian Consumer Price Index,
constituting a relevant explanation for domestic inflation in Brazil during the period
1999-2020. Impulse Response functions show that the Exchange Rate is the main
determinant of domestic CPI in Brazil. International prices and exchange rate have
fundamental implications for the operation of the inflation targeting regime. The results
are in line with the literature’s empirical findings showing the overall relevance of
international variables in the explanation of inflation. Further research may discuss the
transmission channels of cross border inflation as well as evaluate the implications of
these results to inflation theory.

The fourth essay extends the baseline Sraffian supermultiplier model for an open
economy with government, introducing two autonomous expenditures. The two
sources of autonomous demand correspond to public expenditures and exports. We also
analyze the stability conditions for public debt and foreign debt ratios. Public debt
stability requires that the interest rate on public debt is smaller than the output growth
rate, as in Domar (1944). Foreign debt is evaluated in proportion to exports, accounting
for the availability of foreign currency required to service external liabilities. The foreign
debt-to-exports ratio converges to a stable value when the international interest rate is

smaller than the growth rate of exports. However, this value may not be compatible
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with the availability of international capital flows. We examine the consequences of a
constraint to foreign debt ratio, in line with Bhering et al. (2019), reiterating the
importance of a long-term external constraint to economic growth (Thirlwall, 1979). A
fiscal policy rule is proposed to keep the foreign debt ratio below an upper limit for this
ratio. We simulate five experiments showing the conditions for stability of debt ratios,
the execution of the fiscal policy rule, and the alternative of a structural change policy.
Altogether, the chapter provides stability conditions for growth in an open economy
paying its international liabilities in foreign currency. Simulations show the fiscal policy
successfully reduces the equilibrium foreign debt-to-exports ratio by decreasing the
share of public expenditures in autonomous demand. Experiments also show that
industrial policies that cause structural change and increase exports” growth keep the
foreign debt ratio below the threshold with a better growth performance than the fiscal

policy rule.



Chapter 1

Inflation and Distributive Conflict

1.1 Conflict inflation

The regular coexistence of price level increases with labor unemployment and spare
capacity is a stylized fact supporting cost-push interpretations of inflation. This view
contrasts with the dominant theory of inflation, according to which inflation accelerates
(decelerate) when aggregate demand exceeds (falls behind) potential output. The fact
that aggregate demand is often below potential output suggests that inflation causes are
found in cost shocks.

To analyze the effect of costs on inflation, we must remember that costs consist
basically of wages, profit rate, rent, and inputs costs. Inputs are priced according to their
own production costs, which, in turn, also depend on the compensations of labor,
capital, and land, and input prices. Repeating this process, we conclude that production
costs can be decomposed into the basic distributive variables that reward the social
groups involved in producing the economy’s output. The income generated in
production is primarily distributed as wages, rewarding the provision of labor, profits
for the anticipation of capital, and rent, compensating the hire of scarce and
privately-owned resources. After that, these compensations are partially redistributed
in the form of taxes, interest, and transfers, whose value depends on tax rates, interest
rate, exchange rate, and international prices. In a monetary economy, distributive
variables are set in nominal terms. Altogether, they determine relative prices, the price
level, and distributive outcomes (Bastos, 2010).

At this point, the conflict between social groups comes into play in the determination

of inflation. Given productive techniques, a rise in prices can be traced back to the
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increase in at least one of the distributive variables.! Indeed, inflation arises when social
groups successfully ask for nominal increases, making the price level no longer
compatible with the set of distributive variables. By means of nominal increases, classes
seek an increase in real terms (which implies a larger income share). When workers
obtain wage increases through bargaining, capitalists try to protect their profits, passing
higher unit labor costs on to prices. A higher cost of living leads to further wage
demands in a process that may be repeated many times. Along these lines, we can argue
that inflation is a consequence of distributive conflict (as Okishio 1977, Rowthorn 1977,
Stirati 2001, Lavoie, 2014, p. 541-573).2 In this case, the real outcome for distributive
variables is only known at the end of each period, as changes in their nominal value
affect the price level and relative prices (Pivetti, 1991; Serrano, 1993).

Structuralist authors underlined that production bottlenecks could cause inflation
(Noyola Vazquez, 1956; Pérez Caldentey, 2019; Sunkel, 1958). We can frame a similar
argument as follows. In a growing economy, production in certain sectors can approach
full capacity within the cost-minimizing technique before other sectors. Additional
production may be carried out with a less productive technique to attend demand in
these sectors. For example, production may employ a technique requiring a higher
input of labor per unit of output. When this happens, relative prices will change. The
point here is that such adjustments of relative prices can lead to inflation, even when
nominal distributive variables are not the original cause of price rise. However, after the
price increase, social groups tend to react by asking for increases in their compensations
to preserve their purchasing power. Thus, the inflationary propagation of original
shocks through income claims is another manifestation of conflict inflation.?

Conflicting claims models have stressed the race between prices and money wages, in
the struggle among capitalists and workers as the main inflationary pressure. “Therefore,
roughly speaking, inflation comes about when the capitalist classes are not strong enough
to depress the real wage rate without proceeding to raise prices and the labouring classes

are not strong enough to win a higher real wage rate at the sacrifice of profits, preventing

In the case of an open economy, the rise in prices can be caused by the rise in the international price of inputs
or tradable goods. However, an increase in these prices is caused by an increase in foreign distributive
variables in the first place. In the next section, we discuss the open economy case in more detail.

See also Dutt (1987) Dalziel (1990), Setterfield (2007), Serrano (2010).

Historically, a common argument against cost-push explanations of inflation is that relative price
adjustments do not necessarily cause inflation. However, these adjustments tend to be inflationary because
otherwise, they would require that while some prices and incomes nominally increase, others decrease.
Social groups reject nominal decreases to avoid real losses. Money wages are rigid downwards, and
capitalists will not give up on profits if not compelled by competition.
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the capitalist classes from raising prices” (Okishio, 1977).

Although the relation between inflation and distributive conflict can be found in
previous economic literature,* Rowthorn’s (1977) contribution is acknowledged as the
foundation of conflict claims modeling. Inspired in the original Phillips curve and in the
Marxian notion of reserve army of labor, Rowthorn explicitly introduced the
unemployment rate among the determinants of workers” wage claims. The stylized fact
that lower unemployment correlates with a higher rate of change in money wages
(Phillips, 1958) is consistent with the fact that when unemployment is low, workers

5 Meanwhile, when

experience higher bargaining power in wage negotiations.
unemployment is high, workers fear losing their jobs and face lower bargaining power.
Hence, the rate of change of money wages may depend more on the bargaining
conditions than on workers” aspirations. Indeed, “[w]orkers may feel that the real wage
is much too low compared to what they consider to be the just rate, but they may have
few means to implement their beliefs” (Lavoie, 2014, p. 550). Apart from labor market
conditions, institutional and political factors affect workers” bargaining position, such as
labor laws, strength of unions and employer’s associations, social rights,® and political
representation of class interests.”

While on the one side, fear of unemployment discourages wage claims, on the other,
competition imposes boundaries to price increases. If capitalists were able to immediately
and completely pass through changes in their costs into prices, workers’ effort to rise real
wages would be vain. In this case, an increase in money wages would immediately
imply a proportional rise in prices. Real wages would remain unchanged in this process
(Tarling and Wilkinson, 1985).

Before a deeper discussion on conflicting claims models, let us briefly review two
relevant matters for inflation theory. In the next section, we discuss endogenous money
theory, a theoretical development in macroeconomics which is fundamental to the

understanding of inflation. =~ Endogenous money theory rejects the traditional

As in Robinson (1938), Aujac (1954), Okishio (1977), Furtado (1954, 1963) and Noyola Vézquez (1956). See
also Morlin (2021) for a review on the debate in the US in the post-war period.

Indeed, despite later neoclassical reinterpretations of the Phillips curve, the original work of Phillips
proposed an explanation of the rate of change of wages based on an interplay between market and
institutional variables, compatible with the role played by bargaining power in determining wages (Forder,
2014).

According to Esping-Andersen (1990, p.11), “the balance of class power is fundamentally altered when
workers enjoy social rights, for the social wage lessens the worker’s dependence on the market and
employers, and thus turns into a potential power resource”.

Korpi (2002) and Kristal (2010) provide evidence on the impact of workers’ political representations on the
wage share.
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explanation of inflation according to exogenous changes in the quantity of money.
However, it is still compatible with a demand-pull theory of inflation, as in the
New-Keynesian Phillips curve. We therefore dedicate another section to discuss the
New-Keynesian approach to inflation theory, which considers excess demand as the
most relevant determinant of inflation rather than supply shocks or the distributive
struggle. The section also revisits the main critiques against this view, contrasting it with

the perspective of conflict inflation.
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1.2 Endogenous money

Conflict inflation theories contend that prices change autonomously from movements in
money supply, relying on some passive adjustment of the money supply to the price
rise. Endogenous money theory, as defended by modern post-Keynesian approaches,
points that the quantity of money supply is determined by the demand for money,
which, in turn, depends on output and the price level (Lavoie, 2014; Wray et al., 1998).
Accordingly, the growth of money aggregates is determined by inflation and output
growth. This framework builds on early contributions of Kaldor (1985) and Moore
(1988a,b). Opposing the monetarist view of the exogenous supply of money, Kaldor
emphasizes a broad definition of the monetary base in terms of the high liquidity of
many financial assets, discussing the money creation by banks through credit. The
author argues that the money supply is determined by the demand for money, given the
level of income and the interest rate set by the monetary authority (Kaldor, 1985). This
criticism also stressed that central banks are unable to control the money supply. What
monetary policy actually determines, according to this view, is the basic interest rate of
the economy. Indeed, Moore (1988a, p. 381) states, “[m]onetary endogeneity implies
that central banks do not exogenously determine the quantity of credit money in
existence, but rather the price at which it is supplied, that is, the short-term interest rate.
The money supply is endogenously determined by market forces.”

The notion that money supply is endogenous is widespread in modern
macroeconomic theory, currently accepted by post-Keynesian and New-Keynesian
approaches. Indeed, this view is also compatible with the operation of Central Banks.
According to McLeay et al. (2014, p. 21), “[t]he supply of both reserves and currency
(which together make up base money) is determined by banks” demand for reserves
both for the settlement of payments and to meet demand for currency from their
customers — demand that the central bank typically accommodates”. In turn,
commercial banks” regular operations create and destroy money. In particular, banks
create new money supply, in the form of deposits, when lending to borrowers. The
decision to make a new loan usually depends on the existence of profitable lending
opportunities. The availability of reserves does not constrain this process. However, the
requirement of profitability of banks facing a competitive market, the regulatory policy
constraint to preserve financial stability, and banks’ restriction to lend due to mitigation
of risks may constraint the supply of new loans (McLeay et al., 2014). In other words,

the demand for credit drives bank loans. Banks are willing to lend money whenever

10
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borrowers are believed to be able to honor their commitments.

The direction of causality between money supply and the price level has long been
the object of controversy in economic theory. Arguments supporting the endogeneity of
money supply appeared together with cost-push inflation theory in James Steuart and
Thomas Tooke (Smith, 2011; Yang, 1999). We can discuss this point in the light of the
equation of exchange (see 1.1), according to Green (1992, p. 14) “ a common point of
reference for all approaches to the problem of inflation since the relationships it expresses

simply constitute a truism and do not in themselves imply causality”.

M®V = PQ [1.1]

Suppose the evolution of costs determines both the price level (P) and inflation. In
that case, for a given level of real output (Q), movements in prices must be compensated
by changes in money supply (the left-hand side of equation 1.1). Note that, here, money
supply consists of the product of the nominal amount of money in circulation and the
velocity of circulation (i.e., the frequency in which a unit of currency is traded). If the
output level (Q) is determined elsewhere and does not directly relate to prices, positive
inflation implies growth in M°V. In this regard, we emphasize that classical political
economy did not establish a direct relation between output and prices, rather keeping
an analytical distinction of the theory of value — determining prices and distribution —
on the one hand, and the theory of output and accumulation on the other (Garegnani,
1984). Thus, a separate determination of output and prices support this argument. In
terms of post-Keynesian approaches, output level and growth are determined by
effective demand level and growth, while costs determine the price level and inflation.

Contrasting with the previous exposition is the Quantitative Theory of Money,
which was formulated in different terms over the history of economics. In a simple
appraisal, quantitative theory contents that changes in the money supply determine the
inflation rate. Thus, this means that in the equation 1.2, the left-hand side is exogenous
and determines the right-hand side. Its original formulation reflected an extension of
the analysis of the determination of commodity prices through the interaction between
supply and demand, as in mercantilist analysis. Thus, money itself — in the form of
gold or silver — was also a commodity. Hence, an inflow of metal in a specific country
depreciated the metal’s value, increasing the general price of all other commodities with

respect to metal (Green, 1992, p. 27-28). Proponents of the quantity theory assumed that

11
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both output and velocity of circulation are stable. For this reason, an exogenous increase
in m could only cause inflation.® The stability of V may be due to the fact that
institutional factors shaping the time periodicity of transactions tend to change slowly
(Snowdon and Vane, 2005, p. 50-53). As a result, nominal variables are affected by
changes in money supply, while real variables, as income, remain stable. In this case,
money is neutral, and inflation consists strictly of a monetary phenomenon lacking any

influence from real causes.

m+o=mn+g [1.2]

Finally, as pointed previously, the New-Keynesian approach accepts the notion of
endogenous money. In this view, inflation arises due to a short-term real disequilibrium
caused by an excess of demand with respect to natural output (Pérez Caldentey, 2019,
p- 128). In turn, excess demand results from a divergence between the interest rate and
the natural interest rate — i.e., the one that brings aggregate supply and demand into
equilibrium. Thus, this explanation of inflation contrasts with the distributive conflict
perspective.

The last paragraphs show that the widely acknowledged endogeneity of money
dismisses explanations of inflation based on changes in the money supply, as in the
Quantitative Theory of Money. However, adopting an endogenous money perspective
does not necessarily mean endorsing a conflict inflation view. Indeed, a demand-pull
inflation theory is consistent with endogenous money supply in the New Keynesian

approach. This theory is further explored in the following paragraphs.

8 Still, Green (1992) caveats that some authors allowed for a short-run nonprice effect of a metal inflow.

12



CHAPTER 1. INFLATION AND DISTRIBUTIVE CONFLICT

1.3 Demand-pull inflation in New Keynesian economics

The New-Keynesian Phillips Curve describes how past inflation, expected future
inflation and aggregate demand drive the current inflation rate. According to Woodford
(2003), modern mainstream approach to inflation recalls a “Wicksellian flavor”. Wicksell
(1898Db) states that inflation arises from the discrepancy between the money interest rate
(prevailing in the loans market) and the natural interest rate, which is defined as the rate
at which the supply of savings is equal to the demand for loans. Wicksell stresses that
banks accommodate additional demand for loans without raising the interest rate in a
pure credit economy. The author, thus, introduces a notion of endogenous money. When
the money interest rate remains below the natural rate, “entrepreneurs will in the first
instance obtain a surplus profit (at the cost of the capitalists) over and above their real
entrepreneur profit or wage” (Wicksell, 1898b, p. 127). Hence, the return on real
investment net of interest remains higher than when the interest rate equals the natural
rate. In turn, this pushes the expansion of production through investment, raising the
demand for raw materials, and capital goods, causing the rise of prices of commodities.
An inflationary process emerges, persisting until the banking system corrects the
discrepancy between money and natural rates. Symmetric reasoning describes the case
in which the money rate is above the natural rate, causing a cumulative deflation
(Wicksell, 1898a,b).”

Likewise, the New Keynesian view posits the existence of a natural interest rate
under which the rate of inflation is stable. Nevertheless, we must point out a difference
between the two perspectives. While the natural interest rate ensured the stability of the
price level in Wicksell, it ensures the stability of the inflation rate in the New Keynesian
view. Inflation expectations explain the stability of inflation around a trend in New
Keynesian Phillips Curve. This conclusion is obtained when the coefficient of expected
inflation in the Phillips curve is equal to one. In some models, this result requires a
complete effect of the past inflation on current inflation through the change in inflation
expectations. In this case, increases in inflation rate in the past are fully included in
agents’ current expectations. In a hybrid New Keynesian Phillips Curve — as proposed
in Gali and Gertler (1999) — both past inflation and forward-looking expectations affect

current inflation. Then, the combined effect of past and expected inflation should be

A relevant feature of this approach is money neutrality, found in the inability of the money interest rate
in influencing the natural interest rate. As pointed before, the money interest rate converges towards the
natural interest rate in the long term. Hence, the latter is ultimately determined by real rather than monetary
factors. See also Garegnani (1979) and Pivetti (2001).

13
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complete, i.e., the sum of the coefficients of past inflation and expected inflation must be
equal to one. In both cases, this hypothesis allows new-Keynesians to reject the trade-off
between inflation and unemployment in the long term, advocating in favor of the
existence of a natural rate of unemployment (see, for instance, Gordon 2011). The
unemployment rate consistent with stable inflation is labeled as the Non-Accelerating
Inflation Rate of Unemployment (NAIRU). In the long run, the determination of real
values of equilibrium output and unemployment is unaffected by the inflation rate.

According to the New Keynesian approach, when the interest rate set by the
monetary authority differs from the natural interest rate, actual output diverges from
the potential output determined by supply-side conditions. Thus, an interest rate higher
than the natural rate generates an excess of aggregate demand. Alternatively, if the
interest rate is lower than the natural, output remains below potential output, causing
the decrease in inflation rate (Woodford, 2003). In sum, in this approach, “the natural
real rate of interest is the rate associated with the absence of the nominal rigidities that
account for short-run monetary nonneutralities, and the gap between the actual interest
rate and the natural real rate represents the key channel through which central bank
actions affect the economy” (Walsh, 2005, p. 464).

Considering this, New-Keynesian economists focused on formulating monetary
policy rules to stabilize inflation, as, for instance, the inflation targeting policy (Taylor,
1999). Monetary policy is executed by Central Banks and centers on pegging the basic
interest rate to stabilize inflation. According to this view, stabilizing inflation is
equivalent to stabilizing the output gap. Thus, monetary policy should concentrate
efforts on the first goal. This property has been labeled as the ‘divine coincidence” and
implies no trade-off between stabilizing inflation and the output gap (Blanchard and
Gali, 2007).

Even though an excess of demand is generally considered the cause of inflation
acceleration, cost shocks also cause inflation in New-Keynesian models. Asymmetric
cost shocks under nominal rigidity of prices and wages can accelerate inflation while
relative prices adjust to the change in relative costs (Ball and Mankiw, 1994). An obvious
example is the oil-shocks of the 1970s (Gordon, 1984). Moreover, Ravenna and Walsh
(2006) argue that monetary policy shocks can temporarily raise inflation due to the effect
of the nominal rate of interest on the marginal cost of firms — effect known as the
cost-channel. Nevertheless, cost increases consist only of a temporary cause of inflation.

In the long term, inflation is solely caused by the excess of demand, since, in this time
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horizon, the nominal rigidity of prices and wage is absent, and cost shocks are assumed
to have zero mean (Carlin and Soskice, 2014). As shown by Serrano (2019), dropping the
zero mean assumption is enough to ensure the existence of cost-push inflation in the
New Keynesian Phillips Curve, even in the long term.

An alternative explanation for the absence of cost-push inflation in the long term lies
in the effort of reconciling the New Keynesian Phillips Curve with the general
equilibrium analysis. In this case, relative prices and income distribution are assumed to
converge to general equilibrium positions (Woodford, 2003). Moreover, the economy
converges towards the natural output and the natural interest rate, which result from
the real equilibrium obtained without the nominal rigidity. Relative prices, wages, and
profit rates converge to real equilibrium levels compatible with supply and demand
schedules at the microeconomic level. In equilibrium, relative prices match supply and
demand, and income distribution depends on factors” marginal productivity. In this
case, the underlying logic of conflict inflation theory cannot operate since it requires that
social groups can persistently shift income distribution through changes in their
nominal compensations.

Therefore, even though some New-Keynesian scholars aim to introduce conflict
inflation within this theoretical framework (as, for instance, Carlin and Soskice, 2014),
conflict can only be assigned a transient role and cannot be consistently taken as the
main cause of inflation. In contrast, conflict inflation theory rejects that relative prices
and income distribution are determined according to supply and demand schedules, as
in general equilibrium theory. Rather, conflict inflation admits that nominal shocks can
persistently affect distribution. Distributive variables do not converge to a
predetermined equilibrium value in this view. In fact, they may remain persistently
different after a nominal shock. If this is the case, cost-shocks tend to be positive on
average, so that costs can be considered a recurrent cause of inflation (Serrano, 2019).

Critics have raised many arguments against the New-Keynesian theory of inflation.
First, it relies on the notion of a natural interest rate. In other words, New Keynesians
assume that there is a single value for the real interest rate that equalizes investment and
full employment savings. The negative interest-elasticity of investment must be
founded on the labor-capital substitution mechanism along the lines of the neoclassical
approach (Petri, 2015, p. 316). Thus, the investment curve needs to be derived from a
persistent demand for capital, conceived as a single factor (value-capital, rather than a

set of capital goods). Nevertheless, neoclassical labor-capital substitution must be

15



10

11

CHAPTER 1. INFLATION AND DISTRIBUTIVE CONFLICT

rejected in the light of the Cambridge controversy in capital theory (Garegnani, 1978;
Lazzarini, 2011; Petri, 2019). The idea that “the proportions in which factors are
employed vary with the prices of their services” requires that the quantity of factors are
defined independently from the relative prices (Garegnani, 1978, p. 349). But this is not
the case for the ‘single factor” capital, which is measured according to the value of the
capital goods. In addition, the possibility of reverse capital deepening shows that the
value of capital per worker may increase when the interest rate increases. In conclusion,
the Cambridge controversy makes it very difficult to rely on the negative
interest-elasticity of investment. Finally, Petri (2015) argues that even if we concede
negative interest-elasticity, neoclassical theory cannot determine the flow of investment
in each period without assuming full-employment of labor to hold continuously, which
is unreasonable.

Critics have also contested assumptions and results of the New-Keynesian Phillips
Curve from an empirical perspective.l’ Smithin (2004) criticized the arbitrariness of
estimates of the value of the natural interest rate. Furthermore, evidence of hysteresis in
the unemployment rate challenges the notion of NAIRU (Stanley, 2004, 2013).
Hysteresis means that persistent deviations from equilibrium position affect the
equilibrium itself. Hysteresis appears in unemployment in the form of a non-stationary
unemployment rate. Hence, there is not a long-term value towards which the
unemployment rate converges. Critics also find evidence supporting the view that
demand shocks have a persistent impact on unemployment (Storm and Naastepad,
2009). Further empirical findings support the rejection of the accelerationist Phillips
curve present in the New-Keynesian models, suggesting the existence of a long-term
trade-off between inflation and unemployment (Stirati and Paternesi Meloni, 2018;

Summa and Braga).!!

These results also challenge important conclusions of the
New-Keynesian theory as the long-term neutrality of monetary policy. Finally, recent
criticism has focused on the inability of the New-Keynesian Phillips Curve in explaining
the contemporary economic events of the so-called Secular Stagnation (Serrano et al.,

2020).

Serrano (2019) provides an assessment of the New-Keynesian Phillips Curve under the relaxation of its
assumptions. By these means, he shows that relaxing the assumption of full inflationary inertia (or, in the
hybrid models, a complete combined effect of past and expected inflation over current inflation) is enough
to dismiss important conclusions of this approach as the no permanent trade-off between inflation and
unemployment.

Such findings have also been acknowledged by supporters of the New-Keynesian approach, as Blanchard
(2016); Blanchard et al. (2015); Gordon (2018).
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1.4 Kaleckian conflicting claims models

A deeper understanding of conflict inflation requires introducing an analytical
exposition of the relation between prices and distribution. For this reason, we present
how this approach describes conflict inflation, mainly based on the exposition of Lavoie
(2014), adapting the notation. Lavoie (2014) departs from the decomposition of
aggregate income into wages and average mark-up, as proposed by Weintraub (1978).
By definition, aggregate income (Y) is equal to aggregate output in a closed economy.
From this identity, follows the equation below, where output is measured as the product

between real net output (Q) and the price level (F;).

PQi =Y, [1.3]

Furthermore, aggregate income can be decomposed into the wage bill (W) plus
aggregate profit. Weintraub (1978, p.45) also takes the total profits as equal to an average

mark-up on labor costs (), as presented below.

PQr = Wi (14 py) [1.4]

In addition, the wage bill can be written as the product between the number of

workers and the average wage rate (w), which gives us the following equation:

PiQr = wiLi (1 + py) [1.5]

Finally, dividing both sides of equation 1.5 per Q;, we obtain the equation 1.6.

Pt = wtlt(l + ]/It> [16]

Here, | stands for the labor-output ratio of this economy and is inversely related to
labor productivity. Moreover, the term (1 + ;) expresses the ratio of prices to money
wages. Rearranging equation 1.6, we find a correspondence between the mark-up and

the real wage rate, shown in equation 1.7. Given productivity, a higher mark-up implies

17



CHAPTER 1. INFLATION AND DISTRIBUTIVE CONFLICT

a lower real wage.

1 ?/Utlt
= = 1.7
(1 T lit) P, wily [1.7]

The product between the real wage (w;) and the labor-output ratio (I;) also expresses
the wage-share in this economy. A simple operation in equation 1.5 shows that this term
corresponds to the ratio between the wage bill and the nominal output (}S:éi ), which
represents the wage-share in this economy. Moreover, it follows that the wage-share can

be written as (PEW Conversely, the profit share is given by:
PrQt — wiLy
= = wyl 1.8
PO Wit [1.8]
Since the total income is given by w;L;(1 + ), it follows that the profit share also
corresponds to %, which can be expressed as ﬁ Therefore, whatever

determines the mark-up regulates the functional income distribution under stable prices
(Cassetti, 2002; Lavoie, 2014).

In the Kaleckian view, firms set prices by adding a mark-up on unit production costs.
The mark-up depends solely on the degree of monopoly found in the respective market
(Kalecki, 1954). Hence, the aggregation of the mark-ups found in the economy
determines income distribution between workers and capitalists. In other words, the
average mark-up of the economy is determined by the market power of firms observed
in different markets. As a consequence, workers would not be able to change
distribution through wage negotiations. However, Kalecki (1971) eventually admitted
that strong labor activism could impose wage increases that would not be passed
through prices, reducing firms” mark-up.

Taking growth rates from equation 1.6, we can derive an interpretation of the causes
of inflation (Lavoie, 2014; Weintraub, 1978). Thus, inflation (77) is written as the sum of
the rate of change of money wages, rate of change labor-output ratio (so that productivity
growth reduces inflation), and the rate of change of the ratio of prices to money wages
)12

(caused by changes in the average mark-up)'~, all for the same period.

12 Note that the rate of change of (1 + i) can be rewritten in terms of the change in the average mark-up.

1=
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A

e = Wy + I+ (14 ) [1.9]

Although the market structure determines the baseline mark-up, the mark-up’s real
value may change in conflicting claims models. By introducing bargaining power of
workers and capitalists, authors!® aim to address the possibility mentioned by Kalecki
(1971) that strong unions may compress firm’s mark-ups. Following Lavoie (2014), we
can set the general features of these conflicting claims models. First, we assume, for the
sake of simplification, that productivity is constant (/ = 0). Hence, the dynamics of
inflation is dominated by movements in wages and mark-ups (see equation 1.9).
Moreover, wages negotiated between workers and firms are regulated by the bargaining
power of workers (()1), the degree of formal and informal wage indexation ((),), past
inflation rate (71;_1), and the aspiration gap — as shown in equation 1.10. Indexation
and past inflation affect wages because workers seek to recover wages’ purchasing
power after price increases. In general, models assume indexation is incomplete — i.e.
() is less than one. In turn, the aspiration gap corresponds to the difference between

worker’s targeted real wage (wy) and the actual real wage (wy).

W = N (wWe — wi—1) + Qo711 [1.10]

Firms increase prices to keep the mark-up close to the desired mark-up. As shown
above, there is an inverse relationship between the mark-up and the real wage for a
given technology. Thus, the firm’s desired mark-up can be expressed in terms of a
targeted real wage (wy). The difference between the actual real wage and the targeted
real wage defines firm’s aspiration gap (Lavoie, 2014). Whenever the gap is positive,
firms raise prices to an extent that also depends on the bargaining power of firms ().
Furthermore, firms pass through unit labor cost increase — which, in the absence of
productivity changes, corresponds to wage increases — into prices, in a degree
determined by the price indexation factor (y»). Equation 1.11 summarizes these

relations.

where ji; stands for the derivative of yi; with respect to time (or the change in time, in the discrete case).
13 Gee, for instance, Cassetti (2002), Lavoie (2014)
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T =11 (wt — CUf) + Py [1.11]

In this model, equilibrium real wage and inflation rate are achieved when prices and
wages rise at the same rate, stabilizing income distribution. The following expressions

describe the equilibrium.

x __ Ql(]- - lPZ)ww + lP1(1 - Qz)a}f
T (1) + (1)

[1.12]

e P (we — wy)
(1) + (1)

T [1.13]

In general, firms can only partially index prices to costs, and workers can only
partially index wages to the cost of living. Besides, both sides present limited bargaining
power, which implies that equilibrium real wage lies within the real wage targets of
workers and firms. In this general case, neither side achieves its desired outcome
(Dalziel, 1990; Lavoie, 2014). Thus, the equilibrium real wage is a weighted average of
workers” and firms’ real wage target. It increases with the bargaining power of workers
and with wage indexation. It decreases with the bargaining power of firms and the
speed of price adjustment after wage increases. Whatever increases the equilibrium real
wage decreases the equilibrium level of the mark-up. Therefore, the baseline mark-up
determined by the firm’s market power is allowed to change due to inflation. Mark-up
varies according to the relative bargaining power of workers and capitalists, the speed
of adjustment of prices to wage increases, and the speed at which wage claims react to
price increases.

The equilibrium inflation rate depends on the relative bargaining power of both
workers and firms. The higher the bargaining power of workers, the higher the inflation
rate and the real wage rate. Conversely, a higher bargaining power in firm’s side
generates a combination of higher inflation — since firms raise prices more quickly — and
lower equilibrium real wage. Moreover, a greater discrepancy between real wage
targeted by workers and firms, that is, a greater degree of conflict between workers” and

firms” income claims, leads to a higher rate of inflation (Lavoie, 2014)
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A particular case of the model is found in Rowthorn’s (1977) inaugural contribution.
The author assumes that firms fully index prices when inflation exceeds a threshold. We
introduce this assumption by taking ¢, = 1 in equation 1.12, when the inflation rate is
above the threshold. In this case, it follows that the equilibrium wage-share exactly
corresponds to the wage-share targeted by firms. Thus, the equilibrium wage share is
not affected by the workers’ target, and an increase in w, only affects inflation and
money wage growth. Hence, workers” aspiration gap is not partially closed by real
wage increases. Rowthorn (1977) further assumes that above the same threshold,
workers include expected inflation in their wage claims. Consequently, even though
workers cannot affect real wages through money wage increases (because firms can
immediately raise prices), a persistent aspiration gap and the impact of expectations
lead to increasingly higher wage demands. In these conditions, small cost shocks may
drive the economy towards an accelerationist process (Rowthorn, 1977, p.227-229).14
However, since workers are no longer able to affect income distribution, it is hard to
justify the rationality behind higher wage demands (in case its real outcome is supposed
to be null).

In spite of its contribution, Kaleckian conflicting claim models contain unsolved
theoretical shortcomings. Next section discusses critiques on the Kaleckian explanation
of distribution embodied in these inflation models. As an alternative, we explore a

Classical-Keynesian contribution to inflation theory.

14 The same outcome of the assumption of complete price indexation emerges if firms have a complete
bargaining power, i.e. if the parameter i; tends to infinity. In this case, “[f]lirms do not let the margin
of profit fall below its target level and they can respond immediately to any increase in their wage costs”
(Lavoie, 2014, p. 552). Hence, workers are not able to affect the real wages by means of wage bargaining.
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1.5 The Classical-Keynesian approach to inflation

1.5.1 Critique on the Kaleckian distributive closure

In the Kaleckian view, firms set prices by adding a mark-up on unit costs. The
magnitude of this mark-up depends on the average of the market prices for the same
commodity, weighted by the quantity produced by each firm (Kalecki, 1954, p.12-18).
However, Pivetti (1991, p.105-119) argues that basing the determination of mark-up on
the degree of monopoly does not provide a proper explanation of income distribution.
Pivetti (1991) argues that as the competition among firms can change market-shares, the
weights would oscillate, leaving the mark-up unstable or indeterminate. Moreover, this
measure does not consider the role of potential entrants. A high mark-up (associated
with a high profit rate) can attract new entrants to the market. Naturally, we expect that
incumbent firms anticipate this possibility and set prices within certain limits to avoid
losing market-share!'>. More importantly, this explanation of the mark-up does not set a
lower limit for the profit rate. This framework seems to allow for the possibility of a
profit rate equal to zero in a fully competitive industry. It does not explicitly consider
the requirement of a minimum positive profit rate for capitalists to carry on production
(Pivetti, 1991). Finally, as shown before, the process of wage bargaining and price
inflation sets an equilibrium mark-up different from the one consistent with the degree
of monopoly. In this case, the distributive conflict changes the mark-up, even when the
market structure across industries remains the same. Hence, the link between the degree
of monopoly and income distribution is loosened, weakening the explanatory power of
the former.1

Furthermore, Steedman (1992) argues that Kaleckian mark-up pricing overlooks
implications of input-output relations. In other words, it does not explicitly consider

that firm’s costs depend on other firm’s prices — and, hence, on the mark-ups found in

See, for instance, Sylos Labini (1957).

In his earlier writings Kalecki had shown skepticism regarding the ability of workers to affect functional
income distribution through wage bargaining (see, for instance, Kalecki, 1943). In 1954, in Theory of Economics
Dynamics, Kalecki broadened the notion of degree of monopoly to include the effect of workers’ bargaining
power. Kalecki (1954) expressed the wage share as an inverse function of (an aggregated measure of) mark-
up, determined by the degree of monopoly across different industries. However, he also pondered that
strong trade unions may reduce the degree of monopoly (Kalecki, 1954, p. 17-18). According to Kalecki
(1954, p. 18), a “high ratio of profits to wages strengthens the bargaining position of trade unions in their
demands for wage increases since higher wages are then compatible with ‘reasonable profits” at existing
price levels”. This process pressures profits, encouraging firms to adopt a “policy of lower profit margins”.
The argument was further explored in Kalecki (1971). See also Lépez (2010, p. 67-90), Rugitsky (2013) and
Pivetti (1991, p. 108-113).
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other industries. Steedman (1992) adds that the average mark-up of the economy cannot
be properly defined as an ‘average’. The problem is that the weights of this average (the
output value of different industries) depend on relative prices and, thus, on the
mark-ups. Finally, competition implies that mark-up in one industry cannot remain
persistently independent of the mark-up in other industries. However, if this is the case,
the concentration within each industry might no longer be the main determinant of the

respective mark-up.

1.5.2 Inflation in the Classical-Keynesian approach

The Classical surplus approach, recovered by Sraffa (1960), relies on political and
institutional factors to explain income distribution. Relative prices and distribution are
determined together in the same step of the analysis (within the same system of
equations). Therefore, the interaction between inflation and distributive conflict
emerges straightforwardly.

The Classical approach distinguishes normal and market values for prices and
distributive variables in order to introduce a systematic analysis of the long-term
regularities observed in capitalist economies (Eatwell, 1982). In this view, competition
within markets establishes a normal price for commodities around which market prices
tend to gravitate. Normal prices (or production prices) are set according to persistent
long-term forces affecting prices and distribution. Temporary changes in effectual
demand, for instance, are assumed to affect market prices without affecting normal
prices. Competition among capitals also generates a tendency of convergence towards a
normal profit rate. Thus, production price is defined as the price required for
production to be regularly brought to market, standing for a necessary condition for
supply. Hence, production prices must be enough to repay inputs costs, as well as
wages, profits, and rents in its normal rates, which hold under competition (Salvadori
and Signorino, 2013; Vianello, 1989).

Nevertheless, the system of price equations proposed by Sraffa (1960) analyzes real
variables: relative prices, real wages, and (real) profit rate. This system allows for
different distributive closures. Classical economists analyzed distribution taking the real
wage as determined according to the socially established level of subsistence (Stirati,
1994). In this case, the profit rate is determined as a residual in the system of price
equations, together with relative prices. History has shown, however, that workers may

be able to decouple real wages from the subsistence level, obtaining also a share of the

23



17

18

19

20

CHAPTER 1. INFLATION AND DISTRIBUTIVE CONFLICT

surplus (Pivetti, 1999; Sraffa, 1960). For this reason, Sraffa (1960) takes the profit rate as
exogenous with respect to the system of price equations, thereby determining real
wages endogenously and together with relative prices. The author also suggested that
the profit rate is determined according to the level of the money interest rate.!” As we
see below, Pivetti (1991) builds on this suggestion, which also allowed for an analysis of
inflation.8

Studying inflation requires taking an additional step. We must define not only the
set of relative prices but also the price level. Addressing this issue, Pivetti (1991, 2007)
introduces money wages, and the interest rate (as a monetary determinant of the profit
rate) into the price equations system, obtaining the price level and commodity prices
expressed in money proper.'

Stirati (2001) follows the same procedure, setting a framework to discuss inflation
along the lines of the Classical surplus approach. Starting with nominal production prices,

equation 1.14 presents the price equations in matrix form.

P = PA(1+i)+PAp + lw [1.14]

In this equation, P represents a row vector of prices. The technical coefficients are
given by A, a squared matrix of input coefficients per unit of output, and 1, the row
vector of labor inputs per unit of output. We will assume these technical coefficients
remain unchanged. In turn, w stands for the money wage (uniform across industries, by
assumption), and i stands for the nominal interest rate. Finally, p represents a diagonal

matrix of industry-specific premiums compensating risk and market-power.2’ Since p

As stated by Sraffa (1960, p.33): “The rate of profits, as a ratio, has a significance which is independent of any
prices, and can well be ‘given’ before the prices are fixed. It is accordingly susceptible of being determined
from outside the system of production, in particular by the level of the money rates of interest”.

In the last decades, advanced economies presented low interest rates along with fall in the wage share. This
event may have raised interpretations that real wage rate decrease independently from movements in the
interest rate (Stirati, 2013). If this is the case, the real wage rate would regain its analytical position as the
external variable to the production system. In contrast, the profit rate would be determined as a residual.
Stirati (2013) also explores alternative interpretations to this phenomenon in the light of the Classical surplus
approach to distribution.

In the author’s words: “Given the rate of interest to be earned on long-term riskless financial assets, and
given the money wage, which is the direct outcome of wage bargaining, the price level can be determined
in a system of price equations 4 la Sraffa (in which, however, both the wage rate and commodity prices are
expressed in money proper), together with the distribution of income between profits and wages” (Pivetti,
2007, p. 243).

The compensation of market-power depends on the existence of persistent barriers to entry restraining the
equalization of profit rates by competition. This component is associated with features of the industry, as
minimum operational scale and initially required investment. In the Classical surplus approach, competition
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tends to be stable, we assume that it is equal to zero to focus on the impact of changes on
wage rate and interest rate.

Furthermore, equation 1.14 shows that the interest rate is assumed to determine the
normal profit rate, following the monetary theory of distribution (Pivetti, 1991). In other
words, the money spent in the purchase of inputs in the previous period yields an earning
equivalent to the interest rate on the anticipated investment. According to Pivetti (1991),
if competition equalizes earnings of different applications of capital, then the normal
profit rate cannot persistently differ from the interest rate. Since the nominal interest rate
is considered a monetary phenomenon, autonomously set by the monetary authority —
accounting for political and economic constraints —, it must determine the normal profit
rate rather than the opposite.?!’ A nominal determination of the (thus, nominal) normal
profit rate implies that the real outcome for the profit rate is affected by inflation, as we
discuss later.

In equilibrium, the price level and relative prices are stable and are determined as in

the equation 1.15 — where I represents the identity matrix.

P=1[I-(1+i)A] 'w [1.15]

By post-multiplying the row vector of prices by a column vector representing
quantities (which can be, for instance, proportional to the output or the consumer’s
bundle), we obtain a measure of the price level. Let us consider the column vector Q, as
the vector of output. Then, a measure for inflation (7r) can be obtained as in equation

1.16. Note that this measure corresponds to the output deflator.

P,Q

1+7Tt:P 1Q
t—

[1.16]

In this framework, inflation arises during the transition between two long-period

positions of relative prices and income distribution. From the previous expressions, it is

is related to free mobility of capital across industries, while market-power arises when capital movements
face some restraint (Eatwell, 1982; Salvadori and Signorino, 2013).

More precisely, the author argues that the normal profit rate of each productive sector is determined by
two components (Pivetti, 1991). The first is the interest rate of long-term fixed and risk-free security, best
represented by public securities. The second component corresponds to the remuneration of 'risk and
trouble” of productive investment, changing according to the economic sector. This second component is
captured in the price equations (1.14) by the matrix p.
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evident that, in the absence of changes in the technical coefficients, changes in w and i
(which correspond to the basic distributive variables) regulate the changes in the price
level.

Competition constraints firms to set prices following the price of capital goods at the
beginning of the production process: the historical cost of capital. This comes from the
following reasoning. The interest rate on the free-risk asset sets the minimum return on
advanced capital to allow production to happen. Hence, competition among capitalists
will bring the return on advanced capital in production into equality with the risk-free
interest rate (abstracting from the industry-specific premium compensating illiquidity).
Different investment opportunities must yield the same return in proportion to the
amount of capital advanced in the presence of competition. Hence, capital advanced in
production taking place from period t to tf 4+ 1 must provide the same return as the
interest rate of the risk-free asset. This return must be proportional to the monetary
value of the capital advanced in period t, either in the form of capital goods or bonds. In
the case of productive investment, this value corresponds to the historical costs of
capital (Pivetti, 1991).

As prices may change in time, the cost of inputs required for production can rise. In
this case, a discrepancy between the historical cost of capital and reproduction costs of
capital arises, i.e., the value of capital at the end of the production period. Reproduction
cost of capital “is actually the relevant magnitude as far as the rate of profit is concerned,
since profits are what remains of the value of the product after deducting wages and the
reproduction cost of capital” (Pivetti, 1991, p. 53). Under these conditions, changes in the
production costs (as wage increases) can change the profit rate as measured in terms of
the reproduction cost of capital.

As Stirati (2001) shows, assuming the interest rate remains stable at its initial level
(i0), the profit rate will be given by equation 1.17. Using the result in equation 1.16, we
can obtain equation 1.18, which expresses the profit rate as the ratio between the nominal

interest rate and the rate of change in the price level.

1+r) =01 +io)P;,‘t}2Q [1.17]
_ (1+io)
(1+47)= A+ [1.18]
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This result sets a relation between inflation and distributive conflict because wage
increases affect distribution at least temporarily. After a while, real wages return to their
previous value as higher costs are passed through into prices if there are no further wage
increases. Nevertheless, a persistent change in distribution can occur if money wages
keep increasing at a stable rate (Pivetti, 1991; Stirati, 2001). Suppose the rate of interest
determines the normal profit rate. In that case, the real rate of interest is the one consistent
with the distributive result after changes in money wages and prices (Pivetti, 1991). Then,
the profit rate would not only depend on the nominal interest rate but also on the growth
rate of money wages (Pivetti, 2007; Serrano, 1993). Therefore, together with monetary
policy, the bargaining power of workers can determine income distribution.

This approach provides a useful framework for discussing the sources of inflation,
its impact on distribution, and its relationship with unemploymen’t,22 consistently with
both the conflicting claims view and classical theory of distribution (Stirati, 2001). One
of its distinctive features corresponds to taking the profit rate as determined according to
the monetary theory of distribution. Distribution is also affected by the monopoly power
generated by restrictions to competition (which appear in the variable p in equation 1.14).
Nevertheless, according to the monetary theory of distribution, monopoly power may
affect distribution, but it cannot be considered the ultimate cause of profits (Pivetti, 1991,
p- 108-113). This view contrasts with Kaleckian models of inflation in which distribution
depends on the degree of monopoly and the relative bargaining power of workers in

wage negotiations and on bargaining power of firms in price setting.

22 Asin the Phillips curve. See Stirati (2001) and Serrano (2019).
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1.6 Final Remarks

Inflation emerges from the dispute among social groups over the distribution of the
surplus. As incomes are defined in nominal terms, price changes affect their purchasing
power. Prices rise when the claims of social groups are incompatible with the total
income generated in production.

The consistency of the view that conflict is the main cause of inflation depends on two
important premises. First, earnings are set in nominal terms. That is the case for wage
agreements (Keynes, 1937, p. 8-9), but also for profits (Pivetti, 1991). When workers resist
the fall in nominal wages, they prevent real losses. Therefore, nominal changes affect
income distribution. Nevertheless, models assuming full indexation of prices to money
wages do not allow for changes in distribution (as in Rowthorn, 1977). These models
have thus been considered incompatible with the conflict inflation view (Serrano, 2010).

Second, income distribution does not converge towards a predetermined real
equilibrium. This premise implies that the conflict over wage agreements and other
nominal distributive variables has a persistent effect on distribution. If otherwise,
conflict had a merely temporary effect on distribution, it could only be a transient and
eventual cause of inflation (as in Carlin and Soskice, 2014). In that case, the main causes
of inflation must be elsewhere (as excess demand and expectations in the New
Keynesian Phillips curve). In the Kaleckian perspective, accepting the persistent effect of
conflict over income distribution violates the determination of distribution according to
the forces of competition. That perspective can be consistent only if one is willing to
concede that the wage bargaining process is inside the Kaleckian definition of the
degree of monopoly of firms (as done in Reynolds, 1983). Recent contributions rely on
firms” bargaining power to explain the mark-up, combining the role of the forces of
competition and firms’ relative power with respect to workers (Lavoie, 2014).

Under these two premises — namely, if income distribution is affected by nominal
variables, and is not tied to a predetermined real equilibrium — conflict can be a
persistent cause of inflation.

These conditions are unambiguously attended in the Classical-Keynesian approach.
This approach analytically separates the theory of value and distribution from the
theory of output and accumulation (Garegnani, 1983). Differently from the marginalist
approach, income distribution is not determined by factors’ productivity. Rather,
income distribution does not maintain a necessary functional relation with output or

other production variables in the Classical-Keynesian approach (Garegnani, 1983).
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Distribution is affected by political and institutional factors, which express the dispute
of social classes over the surplus. That reveals the contingent and historical nature of
income distribution in economic systems, particularly capitalism. Inflation, wage
bargaining, and changes in nominal variables are one sphere of the distributive conflict
(Pivetti, 1991; Serrano, 1993; Stirati, 2001). Expressing the price equations system in
money proper connects the Classical approach to distribution with conflict inflation,
thereby setting a monetary theory of distribution (Pivetti, 1991). Therefore, nominal
variables can permanently affect distribution.

Inflation is dominantly a cost-push phenomenon in conflict inflation (Morlin, 2021).
Theories of inflation relying mainly on excess demand are not compatible with this view.
We discussed the New Keynesian Phillips curve, exposing its main weaknesses as the
notion of a natural interest rate (Petri, 2019), the assumption of a stable NAIRU (Storm
and Naastepad, 2009), and the incompatibility with recent economic events (Stirati and
Paternesi Meloni, 2018; Summa and Braga). Conversely, the empirical regularity
captured in the Phillips curve can be understood as an outcome of wage bargaining and
cost-push inflation. The lower the unemployment rate, the greater workers’ bargaining
power is, which speeds up wage growth and thus inflation (Rowthorn, 1977; Serrano,
2019; Stirati, 2001). In contrast with the New-Keynesian view, the interaction between
inflation and income distribution in this conflict-augmented Phillips curve is a source of
non-neutrality of money both in short and in the long run (Pivetti, 2007; Serrano, 2019).

This chapter reviewed competing explanations for inflation. We focused on conflict
inflation theories, comparing the underlying distributive closures. We argued that the
Classical-Keynesian approach provides a straightforward foundation to conflict
inflation theory, thereby being advantageous with respect to the Kaleckian foundations
of conflicting claims models.

After this review on conflict inflation theory, we can move forward to the next
chapter. We will discuss open economy models of inflation. New sources of distributive
conflict emerge, and additional variables must be considered as the exchange rate and
international prices. Finally, we develop a conflicting claims model for a price-taker

open economy, building on the conclusions of the present chapter.
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Chapter 2

Inflation and conflicting claims in the

open economy

2.1 Introduction

International causes are found in the explanation of inflation since the creation of the
word “inflation” during the European price revolution in the sixteenth century.! As
described later in Hume’s specie flow mechanism, price increases were believed to arise
because of the vast gold inflow from colonies (Green, 1982). In contrast to these early
formulations of the Quantitative Theory of Money, alternative explanations back then
linked rises in the price level with rising costs, exchange rate devaluations and income
claims of landowners (Arestis and Howells, 2001, p. 188). Later on, during the Napoleon
wars, external cost shocks following the English trade blockage appeared among
explanations of inflation (Smith, 2011, p. 88-94). The interaction between inflation and
the exchange rate was also explicit in the German hyperinflation debate. In contrast
with the dominant monetarist explanation, an alternative interpretation claimed that the
external debt owing to war reparations caused exchange rate devaluations, leading to
hyperinflation (Cadmara and Vernengo, 2001; Robinson, 1938). In the post-war period,
Latin American structuralist economists emphasized the role of the balance of payments
and exchange rate devaluations in inflation (Furtado, 1954, 1963; Noyola Vazquez, 1956;

Sunkel, 1958). The focus on international causes was not exclusive of peripheral

During the sixteenth and the first half of the seventeenth century, Western European economies faced a
period of slow and continuous rise in price levels. This process stimulated a seminal debate on inflation and
money, with some of the first formulations of the quantitative theory of money.
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economies, though, as they were also present in European debates in the context of
small-open economies (Aukrust, 1977; Edgren et al., 1969; Frisch, 1977). Afterward, the
overall importance of international prices was unavoidable during the oil-shocks in the
1970s (Gordon, 1984). Arising challenges due to external shocks turned the attention of
some economists to money wages-exchange rate inflationary spiral.? In Latin American
countries, chronic Balance of Payments deficit and repeated exchange rate devaluations
sustained high inflation, provoking episodes of hyperinflation. Once more, international
prices and exchange rate devaluations gained centrality among explanations of high
inflation. The stability of the exchange rate was among the main policy instruments
employed to correct it (Bastos, 2002).

Growing international integration in recent times inspired criticism against the
dominance of country-centric approaches to inflation for focusing mainly on domestic
variables (Borio and Filardo, 2007). On the contrary, international factors are shown to
account for much of national inflation dynamics across countries (Bobeica and
Jarocinski, 2019). Furthermore, global inflation rates act as an attractor for national
inflation rates (Ciccarelli and Mojon, 2010). Therefore, analysis of inflation should
account for the high substitutability of tradable goods, pressures of international
competition, mobility of labor, and the great importance of cross-border input-output
linkages. Acknowledging these effects implies focusing on international prices of goods
and inputs, foreign wage rates, and exchange rates (Bugamelli et al., 2015). In this
regard, Auer et al. (2017) found that trade in intermediate goods and services is the
main transmission mechanism of global slack to domestic prices. Moreover, Auer et al.
(2019) show the relevance of international input-output linkages in explaining the high
synchronization of inflation among different countries. These results stand out for
reclaiming the role of the cost channel as an important transmission mechanism of
international shocks to domestic inflation.

Inflation models have typically dealt with open economy concerns by including
non-competing imported inputs among production costs — as in Rowthorn (1977),
Stirati (2001), Lavoie (2014). Features of contemporary open economies, however,
suggest further properties must be introduced in inflation models. Inter alia, inflation
models should consider that many domestic prices follow prices of the international

market. More generally, domestically produced tradable goods are exposed to foreign

This was the case of Ezio Tarantelli, who proposed different stabilization policies in Italy (Michelagnoli,
2011). In the United Kingdom, search for Balance of Payments equilibrium justified the adoption of incomes
policy and wage controls (Tarling and Wilkinson, 1977).
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competition so that their prices cannot be taken as independent from foreign prices. If
so, foreign prices must also affect domestic income distribution. Hence, inflation in open
economies interacts with income distribution, which is the domain of conflict between

social classes.
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2.2 Inflation in the open economy

The introduction of (non-competing) imported inputs in production permitted the
extension of closed economy models to open economy (Rowthorn 1977, Stirati 2001, p.
436-9; Hein and Vogel 2008). Alternatively, conflict may also emerge from the presence
of imported consumption goods as part of workers” bundle, as shown by Cassetti (2002).
However, we discuss the case more frequent in the literature in which imported inputs
are required for domestic production. Following Hein and Vogel (2008), equation 2.1
introduces imported inputs by means of a small change in equation 1.6. In this case, a
unit of output is produced with a combination of labor and an imported input. The
input’s price corresponds to a given international price (p;,) times the nominal exchange

rate (e). The input is employed in the quantity a,,.

Py = (1 + o) (wily + amespy, ;) [2.1]

The profit share is described in equation 2.2. For a given wage rate, the profit share
increases with the mark-up, the international price, the exchange rate, and the coefficient

A

=t [2.2]

1
1 + }lt(1+Zt)

*
AmetPyy

lyw;

Zr =

Additional sources of inflation and distributive conflict emerge here. Concerning the
impact on prices and distribution, both a uniform rise in international prices and an
exchange rate devaluation present the same effect in these models. Either of these
shocks proportionally increases the value of imported inputs as measured in domestic
currency, thus raising production costs.

For the sake of exposition, let us assume, at this moment, that prices do not adjust
instantaneously after an external shock. The immediate consequence is a fall in the profit
share due to the higher replacement costs of capital. As higher costs are passed through

into prices, the ratio of prices to current reproduction costs is restored to its initial value,
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while the external shock burden is transferred to real wages.

In the equations above, however, the adjustment of prices to costs is assumed to
happen instantaneously. Because of this assumption, the real value of the mark-up —i.e.,
the ratio between prices and current reproduction costs — is constant. In either case, as
final prices adjust to larger input costs, profit share becomes larger than before. This
effect can be seen in equation 2.2, in which a larger cost of imported inputs (larger value
of p*) implies larger z; and, thus, a larger profit share (Il;). As a counterpart, both the
wage share and real wages fall. Then, the burden is increasingly transferred to workers
as real wages fall due to the increase in the price level. Putting it differently, the increase
in the price of imported inputs (as measured in the domestic currency), ceteris paribus
reduces the National Income available to be distributed among workers and capitalists.
If the mark-up is assumed constant, the higher costs are completely pass through into
prices leaving all the burden to workers in the form of a lower real wage and a lower
wage share. Nevertheless, a lower real wage may trigger reactions in the form of wage
claims, leading to an inflationary process.

In sum, higher costs of imported inputs imply either lower mark-up or lower real
wages — or an intermediary situation in which losses are shared between capitalists and
workers. In Rowthorn (1977), complete and instantaneous pass-through ensures that the
burden falls on workers — whose reaction only leads to the acceleration of inflation.
However, the intermediary situation tends to prevail in other models (Bastian and
Setterfield, 2020; Blecker, 2011; Lavoie, 2014).

The discussion on inflation in the open economy also considers the role of the
exchange rate. In some models (as Vera, 2010; Blecker, 2011; Vernengo and Perry, 2018),
a target for the real exchange rate is associated with a policy orientation to avoid — or
reduce — deficit in the trade account of the Balance of Payments. However, this policy
choice depends on the Marshall-Lerner condition, which establishes the requirement for
an exchange rate devaluation to improve the balance of trade account. A nominal
devaluation increases the trade surplus whenever the response of quantities of exports
and imports more than compensate for the change in prices associated with the
devaluation. Thus, starting from equilibrium in the trade account, an exchange rate
devaluation rises the trade surplus if the sum of the absolute value of the demand
elasticities of export and imports is larger than one. Let us assume an external shock in
the form of a nominal exchange rate devaluation, pursued by a monetary authority

targeting a certain value for the real exchange rate. Even if the targeted real exchange
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rate is achieved at the moment of the devaluation, the propagation of inflation through
wage and price increases partially offsets the previous real devaluation.  This
propagation, in turn, can lead to additional nominal devaluations, imposing a pattern of
chronic devaluations and a race between exchange rate and money wages (Bastian and
Setterfield, 2020; Blecker, 2011).

Departing from Dornbusch (1980), Vera (2010) explicitly introduces the Balance of
Payments. In a first analytical exercise, the author assumes imported goods are part of
the workers” bundle. In a second step, he also includes imported inputs to domestic
production. Finally, Vera considers mark-ups to be flexible and positively affected by the
real exchange rate. This framework is set up to approach a small economy running
Balance of Payments deficits and subsequent exchange rate devaluations, causing
persistent inflation.

The argument builds on the interpretation developed (though not explicitly
formalized) by the Latin American Structuralist School since the 1950s (Pérez Caldentey,
2019). In this view, underdeveloped economies faced structural deficits in Balance of
Payments due to the need for industrial imported goods and the secular decline of
terms of trade.® In turn, this leads to repeated devaluation, which explained the chronic
inflation of Latin American economies. Propagation mechanisms would explain the
persistence of inflationary pressures after an external shock. Notably, some structuralists
as Furtado (1954, 1963) and Noyola Vazquez (1956) placed conflicting claims among the
propagation mechanisms (Pérez Caldentey, 2019). Thus, “[i]f after an inflationary shock
a group is dissatisfied with its income share it will try to pass its losses to another
group” (Vernengo and Perry, 2018, p. 127).

Along these lines, Vernengo and Perry (2018) discuss the impact of a deterioration in
Balance of Payments on inflation in a simple model. The analysis assumes that
monetary authorities target a value for the real exchange rate, pursued by adopting a
nominal depreciation rule — namely, crawling pegs. By adopting this policy, authorities
aim to stimulate exports, seeking for trade account surplus to pay for external debt
service. Hence, an increase in the international interest rate (as the Volcker shock in the
1970s) rises the targeted real exchange rate, leading to exchange rate devaluation. After
that, the exchange rate shock is propagated through wage indexation. Nevertheless, the
model assumes a given rule of indexation, not addressing the distributive conflict

explicitly.

3 Following the Prebisch-Singer hypothesis.
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Charles and Marie (2016) propose a similar effect with a different argument. In this
model, firms are indebted to the international capital market and must pay debt service
in international currency. Firms’ pricing decision includes the cost of debt service in
final prices. Therefore, if debt-service cost increases either because of exchange rate
devaluation or raises in international interest rate, then firms raise prices. Monitoring
trade account balance allows firms to form expectations about the future exchange rate.
In this way, firms anticipate the impact of devaluation on costs of debt service and
imported inputs, raising final prices. An external shock can therefore provoke an
inflationary spiral. Under extreme conditions, it can lead to hyperinflation (Charles and
Marie, 2016). As Vernengo and Perry (2018), Charles and Marie do not explicitly deal
with distributive conflict but assume a given indexation of wages to inflation. However,
indexation is assumed incomplete in the former and complete in the latter.

In different ways, the models discussed advance in the treatment of inflation in the
open economy, dealing with Balance of Payments, and interacting with distribution.
These models try to formally introduce Balance of Payments disequilibria as a source of
chronic inflation (as well as high inflation and hyperinflation), which is compatible with
the typical situation observed in peripheral economies. Notably, these studies assume
the Marshall-Lerner condition to hold, establishing a positive relationship between real
exchange rate and trade account balance.

Introducing Balance of Payments concerns in the analysis of inflation reveals the
distributive role of the exchange rate and international prices. However, a domestic
mechanism of propagation of the external shocks must be present to generate persistent
inflation.

When reviewing the work of Bresciani-Turroni on the German hyperinflation in the
inter-war period, Joan Robinson (1938) explicitly assigns a central role to money wage
increases in the explanation of hyperinflation. Wage increases were a response to the
rise in the cost of living due to sharp exchange rate devaluations. Money wages increase
further rose production costs, worsening the trade account balance and leading to
additional devaluations. This process generated an inflationary spiral of money wages

and nominal exchange rate.* The trigger of the crisis was the external debt created by

“With the collapse of the mark in 1921, import prices rose abruptly, dragging home prices after them. The
sudden rise in the cost of living led to urgent demands for higher wages. [...] Wage rises had to be granted.
Rising wages, increasing both home costs and home money incomes, counteracted the effect of exchange
depreciation in stimulating exports and restricting imports. Each rise in wages, therefore, precipitated a
further fall in the exchange rate, and each fall in the exchange rate called forth a further rise in wages”.
(Robinson, 1938, p. 510)
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the reparation payments imposed in the Treaty of Versailles (Camara and Vernengo,
2001).

Later on, Latin American structuralist scholars argued that distributive conflict is a
mechanism of propagation of inflation. In this view, conflict contributes to the
propagation of inflationary shocks coming from structural conditions — as a tendency
towards deficit positions in Balance of Payments, productivity bottlenecks, and the
inelasticity of supply (especially of food-related products, because of the land
concentration and low productivity of agriculture for the domestic market) (Furtado,
1954; Noyola Vazquez, 1956; Sunkel, 1958). International prices obtain relevance in this
analysis since they influence the trade account balance. Therefore, a declining trend of
terms of trade is placed among the structural conditions that worsened the trade deficit,
causing further nominal devaluations and, thus, inflation.

Nevertheless, an improvement of terms of trade can also be inflationary. Celso
Furtado (1963) explains this effect in his analysis of the impact of coffee prices on
Brazilian inflation.® Furtado (1963, 246-258) describes two different transmission
mechanisms through which the increase in the international price of an exported
commodity (with a relevant share in the output) causes inflation. First, a direct
immediate mechanism in the form of an increase of the domestic price of the same
commodity. The second effect concerns a distributive channel. A higher price of the
exported commodity increases the compensation of productive resources allocated in
the exporting sector — as land rent. As a consequence, a larger portion of land would be
dedicated to the exported commodity, reducing the domestic supply of foodstuff. Given
the effective demand for food, a smaller supply tends to raise prices. Competition across
different productive uses of land leads the economy towards a position in which these
prices are enough to cover the higher land rent observed in the exporting sector. In sum,
a persistent increase in the coffee price would raise the land rent, increasing prices of
other agricultural commodities sold in the domestic market. As Furtado (1963, p. 257)
states: "If the exporting sector, as in Brazil, comprises an extremely important sector of
agriculture, it is perfectly natural that the factors connected with the domestic market
will try to bring their rewards into line with the level established in the exporting sector,
at least in a regional basis". Hence, this direct interaction between international prices
and income distribution introduces an additional element to the analysis of inflation in

open economies.

5 In the period, coffee was the main commodity exported by Brazil.
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The effect of international prices on inflation in small open economies was also
discussed in the Scandinavian model of inflation® (Aukrust, 1977; Edgren et al., 1973).7
This model departs from a distinction between two economic sectors: one tradable and
the other non-tradable. The tradable sector has its prices determined in the international
market, thereby causing its prices to be insensitive to changes in domestic costs. In
contrast, non-tradable sector prices depend directly on their costs once they are not
constraint by foreign competition. The two sectors also differ with respect to
productivity growth since the tradable sector contains industries leading productivity
growth (as manufacturing) in contrast with the non-tradable sector (composed of
services, among other activities). The nominal exchange rate is assumed to remain
constant in the model, according to the rules of the Bretton Woods agreement, then in
force. Moreover, price increases and productivity growth in the tradable commodity are
completely absorbed by money wage increases in the same sector. Authors assume that
wage growth spreads to the other sector, either because of competition in the labor
market or unions activity. This assumption leads to a higher price increase in the
non-tradable industry with respect to tradable prices. Thas occurs because of the slower
productivity growth in the non-tradable industry. Thus, as international inflation
directly determines the rate of increase in prices in the tradable sector, it also affects the
money wage increase which — discounted of the productivity growth of the
non-tradable sector — determines the price increase in the non-tradable sector.
Altogether, this defines the inflation rate of the economy as completely determined by
international inflation and domestic differential of productivity (Aukrust, 1977; Edgren
et al., 1973). If wages diverge from the rule imposed by the model, then income
distribution changes. However, Edgren et al. (1969, 1973) aimed to prevent changes in
distribution (avoiding “excessive” wage claims), claiming this condition would preserve
investment, growth, and Balance of Payments equilibrium (refer to Morlin and Bastos
(2019b))8.

As emphasized in the Scandinavian model, in the context of price-taker open

economies, firms cannot pass through increases in domestic costs into prices of tradable

See Canavese (1982) for comparison between European and Latin American structuralist explanations of
inflation. See also Frisch (1977) and Morlin and Bastos (2019b).

As pointed by its original proponent, the Scandinavian model builds on the “recognition that the
developments of prices and incomes in small and medium-sized economies are strongly affected by events
in the outside world and that, for this reason, price theory, more than hitherto, should address itself explicitly
to the problems of open economies.” (Aukrust, 1977, p. 109)

8 Morlin and Bastos (2019a) discuss the historical context in which this model was developed.
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commodities. Therefore, when wages grow faster than the rise in international prices,
profits are compressed in these industries. In a similar reasoning, Blecker (1989a, 2011)
introduces flexible mark-ups in price equations for open economies, in contrast with the
usual fix mark-ups of other Kaleckian models of inflation.

/

Introducing flexible mark-ups “ creates the possibility that profit margins may be
‘squeezed’ between high domestic costs and low foreign prices” (Blecker, 1989a, p.396).
Hence, mark-ups are assumed to be a positive function of the real exchange rate. A real
depreciation makes foreign competing commodities relatively more expensive, allowing
domestic firms to raise mark-ups (Blecker, 2011). Nevertheless, if mark-up pricing
presents weaknesses, as discussed in the previous section, the notion of flexible mark-up
brings an additional problem. Under flexible mark-ups, it is not clear to which extent
the degree of monopoly still determines the mark-up while, at the same time, it is
supposed to change with the real exchange rate. An additional problem could arise
when considering sectorial mark-ups. A sector with a high degree of monopoly could
have a lower mark-up than another sector in which domestic competition is more
intense, although being more protected from international competition (by its nature, as
non-tradable goods, or institutional features, as trade barriers). In any case, the flexible
mark-up brings within an inflationary pressure, generated by a profit-claim of
capitalists associated with a real depreciation. In this regard, Blecker (1989a, p. 406)
stresses the distributive effect of a real depreciation: “a depreciation is equivalent to a
money wage cut, since it redistributes income to profits.” Finally, flexible mark-ups
allow for modeling the interaction between international prices and distribution
without setting tradable prices as directly determined by international prices — in other
words, withdrawing the price-taker hypothesis and disregarding the law of one price.
From an empirical viewpoint, evidence shows that international variables as foreign
prices, cross-border input-output linkages, and measures of trade integration play a
relevant role in explaining inflation in advanced and developing economies. These

results are discussed in the Chapter 3 of this thesis.
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2.3 A formal model of inflation in an open economy

2.3.1 Distributive closure in the open economy

Developments in trade theory within Classical-Keynesian approaches build on the
extension of production prices to the open economy case, focusing on the determination
of trade and specialization as a problem of choice of technique (Steedman, 1999).
Although an ultimate closure for the determination of distribution within open
economies remains unresolved, this approach can bring useful insights into a conflicting
claims modeling. Notably, open economies require accounting for the exchange rate and
international prices as relevant determinants of domestic prices and income distribution
(Metcalfe and Steedman, 1981). For the purposes of this paper, we depart from a simple
setup, which allows us to focus on inflation and its interaction with distributive
variables.

Let us consider the case of a price-taker open economy producing two commodities:
one tradable machine (commodity 1) and one non-tradable consumption good
(commodity 2) — as in Steedman (1999). Production in both industries requires
non-competing imports as inputs (denoted by the subscripts m and u), and an amount
of the tradable machine and labor. Labor is assumed homogeneous, thereby equalizing
the wage rate in the two sectors. Moreover, capitalist competition implies that the profit
rate is uniform across sectors in the long period position. We assume production takes

one period of time. Wages are set at the beginning of this period and paid at the end

(post-factum).
p1 = (a1p1 + ampm)(1 +71) + wh [2.3]
p2 = (aap1 +aupu) (1 +71) +wl [2.4]
p1 =ep] [2.5]

The price of commodity 2 follows a customary production price equation as in 2.4,
summing unit labor costs and unit costs of circulating capital added of a profit rate. In
contrast, the price of the tradable machine is constraint by international competition. An
economy is a price-taker in a particular commodity in the international market when it

is not able to satisfy the world demand for this commodity with lower costs than the
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other countries.” Thus, the domestic price for 1 follows that the international price (p})
as measured in domestic currency (given the nominal exchange rate ¢) — as in equation
2.5.

In addition, we define the real wage rate as the ratio of money wages to the price of

the consumption good.

wWR = [26]

w
o

The distributive closure for this price-taker open economy consists of an endogenous
determination of the profit rate in the production of the tradable good.!'® This is
equivalent to taking the real wage as an exogenous variable in the price equations for
the long period position (Metcalfe and Steedman, 1981).

Real wage (and not the profit rate) defines the distributive closure because it is
completely determinate once we know money wages and the nominal exchange rate.
We build on two realistic assumptions. First, money wages are determined in the wage
bargaining process. Second, the nominal exchange rate is a monetary variable.!! In this
regard, Lavoie (2000a, 2002), Smithin (2002) and Vernengo (1999), argue that open
economies with a sovereign currency can carry on monetary policy with substantial
degrees of freedom. These authors extend the Post-Keynesian view on the autonomy of
monetary authority in pegging interest rates to the open economy case. In this case,
Central Banks set domestic interest rates, taking into account the international interest
rate, the Balance of Payments, the stock of foreign currency reserves, and domestic
variables as inflation and employment. As in uncovered interest parity, movements in
the nominal exchange rate depend on the monetary policy, which regulates the

difference between domestic and foreign interest rates'?. For this reason, Smithin (2002)

When talking about small economies, we are referring to price-taker open economies. This implicit linkage
between these two different ideas derives from a marginalist comprehension of the competition process, in
which the atomism of participants of the market is the main characteristic. However, we can alternatively
identify (as does Machado (2017)) that the difference between a price-taker or price-maker country (for a
specific commodity) depends on a country’s capacity to respond to world demand for the commodity with
lower costs than the other countries. This second definition is the one that interests to purposes of the present
paper.

We avoid here the problem of overdetermination in the price-taker economy by introducing only one
tradable commodity. In contrast, if this economy operated with more than one tradable commodity, the
price of these commodities, given internationally, would allow for uniformization of the profit rate only by
a fluke (Baldone; Steedman, 1999).

The case against the conventional determination of the exchange rate by (absolute) Purchasing Power Parity
is a well-established empirical result in economics (see, for instance, Engel, 2014).

See Lavoie (2000b), and McCallum et al. (1996)
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states that the real exchange rate is determined by monetary factors, subject to
manipulation of public policy. This has important implications in the framework
proposed in this chapter because the real exchange rate turns out to be a key
determinant of income distribution.

Hence, the price equation of commodity 1 determines the equilibrium profit rate
given the money wage rate, the nominal exchange rate, international prices, and
technical coefficients. ~From equation 2.3 we can derive the expression for the

equilibrium profit rate (r*), as seen in the equation below.

pl — wl1

147r)=—"F———
( ) a1p1 + amPm

[2.7]
By substituting p; per epj], and rearranging, we obtain equation 2.8. Note that p},

stands for the international price of the input m.

* w
pi—ch

147 = ‘L
R

[2.8]

Capitalist competition leads to the convergence of profit rates between the two
sectors. Hence, the profit rate in the non-tradable sector follows the rate established in
the tradable sector.!® * In other words, the classical process of profit rate convergence
through competition takes place.'®

As an illustration, consider that a nominal exchange rate devaluation rises prices in
the tradable sector, leading to a persistently higher profit rate. In this case, there would
be a tendency of migration of capitals from the non-tradable sector towards the tradable
one. As a consequence, production in the non-tradable sector does not follow the pace
of demand increases, which makes the market price for this good larger than its former
normal price (that is, the normal price observed before the change in the equilibrium profit

rate due to the devaluation). This discrepancy persists until the profit rate obtained with

A similar process was described in the previous section in Furtado (1963)’s discussion on the effect of export
prices of agricultural commodities over the land rent in non-exporting crops.

Likewise, the authors of the Scandinavian model state that profit rates in tradable and non-tradable sectors
either equalize or maintain a normal relationship in the long term. In other words, even if the two profit rates
differ, the difference is must be stable. The adjustment mechanism proposed in this model is the change in
wages. Thus, money wages absorb any price increase or productivity growth in the tradable sector, keeping
its profit rate constant. In the non-tradable sector, a constant profit rate implies that wage increases that
exceed productivity growth are passed through into prices. Aukrust (1977); Edgren et al. (1969, 1973)

See, for instance, Garegnani (1990), Eatwell (1982) and Shaikh (2016, p. 259-326).
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commodity 2 approaches the new equilibrium profit rate determined in the production
of commodity 1.16

Equation 2.8 reveals an inverse relationship between the profit rate and the ratio
between money wages and the nominal exchange rate.!” Moreover, as the international
price of commodity 1 rises, the equilibrium profit rate increases. In the absence of other
changes, the higher profit rate also implies an increase in the price of commodity 2, as

convergence takes place.

2.3.2 Inflation

To study inflation in this economy, we must check how prices change in time, outside
of long-period positions. Let us assume that technical coefficients remain constant, but
prices and distributive variables can change. So, we can rewrite the expressions for prices

with a time index, as follows below.

pi = (mpy "+ amply (147 + T [2.9]
ph = (aapy " +aup, DA+ +w [2.10]
py = e'py’! [2.11]

Inputs cost follow its prices as at the beginning of the period of production. Likewise,
the wage rate is fixed at the beginning of the production period, despite being paid in the
end. In contrast, the price of output is set at the moment of selling, which corresponds
to the end of the production period. This time gap between the emergence of cost shocks
and price adjustments allows inflation to interact with income distribution.

The profit rate in the tradable sector adjusts to the current price (given from the
combination of international prices and exchange rate) and the production costs defined
in the previous period. It is important to distinguish the movement in the normal profit

rate (which concerns equilibrium positions) from the transitory movements in the profit

Price adjustments do not necessarily require that migration of capitals occurs. The competition of potential
entrants (and thus exits) across sectors can be conceived as sufficient for the transition of prices towards the
new equilibrium (along the lines described by Sylos Labini, 1957). Besides, firm’s willing to preserve their
market-share would avoid not satisfying the effective demand. This firms tend to adjust production before
any mismatch between supply and effective demand take place.

Similar results are shown in Dvoskin and Feldman (2020) and Machado (2017).
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rate, described by what can be labeled as the nominal profit rate.'8

Let us discuss this point in light of a short example. Consider a rise in the international
price of commodity 1, which, given prices of other inputs and the money wage rate,
leads to a higher normal profit rate. However, in the convergence process, the actual
profit rate rises above the new normal profit rate before converging towards it. This
overshooting happens because of the time lag between the immediate increase in the
final price and the delayed increase in costs. Higher international prices for the tradable
capital good instantaneously lead to a higher actual profit rate since selling price rose
while costs remained fixed. This immediate effect is described in the equation 2.12, where
7t} represents the rate of change in the price of 1 in the period t. Naturally, in line with
the reasoning proposed, 7t} is positive. The initial condition of equilibrium with stable
prices held before the price increase coincides with the one represented by equation 2.7,

and could be obtained by setting 7t} = 0 in equation 2.12.

(1+m)py ' —w''h

=1 —1
ampy "+ Anpm

1+ = [2.12]

The same machine, however, consists in part of the production costs. As a
consequence, the total production cost relevant for commodities sold in the following
period (f 4 1) also increases after the rise in p;. This process reduces the actual profit rate
for the following period, as shown in equation 2.13. This profit rate represents the new

equilibrium, that is, the normal profit rate consistent with the change in relative prices.

Pt (1 + ) —w'
ap (14 7th) + amph !

(1471 = [2.13]
It is easy to check that rtt1 is smaller than !, since the numerator remains the same
while the denominator is larger than in period t. Even though, the level of the profit
rate is still above the previous equilibrium.!”® Thus, the convergence process to a new
equilibrium profit rate includes an initial jump in the profit rate observed in this sector
since the value of costs (which includes commodity 1) changes only one period after.

As argued above, competition leads to the convergence of the profit rate in the non-

Here, the normal profit rate corresponds to the relevant value for what concerns income distribution since
it takes the replacement costs of capital into account. What we called the actual profit rate could also be
labeled as the nominal profit rate and is measured according to the historical costs of capital.

Indeed, if we define the initial profit rate as =1 we can calculate the difference r'+1 — =1, obtaining:
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tradable sector towards the profit rate in the tradable sector. However, this process is not
instantaneous. As a simplification, we assume that the convergence across sectors takes
only one period. Hence, the profit rate in the price formation of the non-tradable sector
is lagged in one period, differently from what happens in the tradable sector. In other
words, the profit rate that affects prices of commodity 2 in t is the one obtained in the
tradable sector in period t — 1. It is reasonable to further assume that the profit rate in
the non-tradable sector follows the normal profit rate determined in the tradable sector in
the previous period. Introducing this assumption avoids that the transitory overshooting
observed in the nominal profit rate of the tradable sector affects the profit rate in the other
sector.

These equations allow us to describe different channels through which shocks in
international prices and the exchange rate affect domestic prices. First, the domestic
prices of tradable commodities are directly increased price abroad rise or the exchange
rate devaluates. This direct channel is associated with competition and contestability
since domestic goods present some degree of substitutability with goods produced
abroad. Second, the increase in production costs due to higher prices of the tradable
machine and imported inputs leads to higher prices in the non-tradable sector. Finally, a
persistent increase in the profit rate (caused by a change in external conditions) leads to
an increase in the prices of the non-tradable sector. This distributive channel builds on
capitalist competition and the role of the tradable sector in determining distribution. An
exchange rate devaluation triggers all these channels. Domestic factors are also taken

into account since a rise in money wages leads to higher relative price for commodity 2.

2.3.3 Exchange rate devaluation

As shown elsewhere,? for given international prices, income distribution changes when
the relation between nominal exchange rate and money wages change. Thus, a

devaluation of the exchange rate with respect to money wages leads to a higher

P gl piel { (14 7t) 1 N

a1P§71(1 + i) + AP ! alPTl + amph !

w1 ! !
- 1 - — — — -
ap A+ ) Fanpht ap T+ awpl !

Note that the term within the first pair of brackets is positive, and the term within the second pair of brackets
is negative, which implies the expression must be positive. We are considering the economically relevant
case in which both profit rates are larger than zero and smaller than the maximum profit rate.

20 gee, for instance, Metcalfe and Steedman (1981); Steedman (1999)
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equilibrium profit rate. This section discusses how a nominal devaluation affects costs
and final prices and distribution before equilibrium. From now on, by exchange rate
devaluation, we intend a nominal devaluation, while money wages and foreign prices
remain constant unless stated differently.

In this context, a permanent devaluation of the exchange rate has an instantaneous
impact on inflation through a proportional increase in the domestic price of commodity
1. Let us consider we depart from an initial situation of equilibrium corresponding to
period t — 1 and that the exchange rate shock occurs in period t, so that & > 0. The
price of commodity 1 is immediately affected: p} = (1+ é')p|~'. As discussed above, the
higher price of commodity 1 leads to a rise in the profit rate in tradable sector. However,
in the case of an exchange rate devaluation, this effect is different from the case of a
pure increase in the international price of 1. Now, the domestic price of imported inputs
(m, p) also raises proportionally so that the impact on the profit rate is smaller than in the
previous case.

A devaluation also increases production costs in the non-tradable sector due to the
rise in the price of the tradable machine and the price — measured in domestic currency -
of the non-competing imports. Hence, the price of commodity 2 will include the higher
production costs in the following period , as in the expression below. Finally, from the
period t + 1 on, the price of commodity 2 rises also because the economy approaches a
higher equilibrium profit rate associated with the exchange rate devaluation. Note that
unchanged variables keep the initial time index (t — 1), shedding light on the exchange
rate devaluation effect. Note also that the term (1 + é') that would multiply the value of
the circulating capital cancels with the same term that multiplies the circulating capital

of commodity 1 in the denominator of the profit rate.

pri(1+e) —w''h
mpt !+ anplh !

Pyt = (aapy " +aupy )

+ w1

In the absence of further shocks, the economy stabilizes with a higher level of prices,
higher profit rate, and lower real wages. The relative price of commodity 2 with respect
to commodity 1 is lower after the adjustment process. We can derive this result in the
following expressions. The first equation expresses the price of commodity one in period

t + 1. Since we are focusing on a one-period shock, the price is the same as in period t.

pitt=pit(1 48
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The relative price of commodity 2 with respect to 1 before (that is, period t — 1) and
after adjusting to the devaluation (completed in t + 1) is expressed in the equations below.
As expected, a lower relative price of 2 is associated with a lower ratio between the money
wage rate and the price of commodity 1 — which could be interpreted as the real wage

in terms of commodity 1.

t—1

py ! (ap! ! = 1= %ll wt_ll 2.14]
—=— = (a2py  +aup, — — + ——D 2.14
P T e et )

Péﬂ t—1 t—1 1= #ﬁé’f)ll w'!

= = [mpy  +aup, ] —1 — — —I [2.15]
pt T e ) P (4 8)

If workers react to the rise in prices by asking for higher money wages, there is a
further step to be discussed. Workers react to the fall in real wage in terms of the
consumption good, by bargaining for an increase in money wages. The capacity of
workers to obtain the desired wage rate depends on their bargaining power, determined
by political and institutional features and by the conditions in the labor market (as the
unemployment rate).

If, for instance, the rate of increase in money wages corresponds to a constant (and
incomplete) proportion of the rate of the price increase in consumption good’s price,
the purchasing power of workers will partially recover from the initial shock. In the
following period, however, the money wage increase is passed through into the price
of commodity 2. This process can repeat for several rounds of adjustment of prices and
money wages. However, as long as the reaction of money wages to the price increase is
incomplete, the money wage rate and the price level will converge to a stable equilibrium
in the absence of further changes in the nominal exchange rate. In this case, workers still
obtain a lower real wage than before the shock, but higher than if they had not reacted.?!

Let us consider an extreme case in which the ratio w/p; recovers completely from
the initial shock. This situation arises when the accumulated rate of increase in money

wages is equal to the rate of exchange rate devaluation after all adjustments. In this case,

Even though it is conceivable that money wages keep rising till the real wage rate becomes larger than the
previous equilibrium, it is not expected to obtain this outcome in an inflationary process triggered by an
external shock. If workers were dissatisfied with real wages even before the shocks, they would have raised
wage demands in the first place, provoking a standard conflicting claims inflation.
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we return to the original relative prices with a higher level of prices and a higher nominal
exchange rate. It is easy to see in equation 2.15 that if the money wage rate increases at
the same rate as the exchange rate devaluation, we will obtain the same relative prices
seen in equation 2.14.

The analysis advanced in the last paragraphs describes the interaction between
distributive variables and relative prices after a permanent shock in the exchange rate.
The shock can activate a temporary inflationary process as workers pressure for
increases in money wages. Subsequent devaluations can generate a persistent
inflationary process in a wage-exchange rate spiral.

The relations described in detail here are the basis of the model presented in section
2.4.

2.3.4 Price of non-tradable commodity

The non-tradable commodity (commodity 2) is the only consumption good. Workers
consider its price in wage bargaining. The price of 2 varies with labor and input costs.
While the former depends on the wage rate and the labor coefficient, the latter is
determined by technical coefficients, foreign prices, and the nominal exchange rate. As
seen in equation 2.10, the price of 2 also varies with the profit rate determined in the
tradable sector. Although temporary shocks in prices and costs may deviate profit rates
across sectors, competition leads to convergence. It has been argued that this process of
gravitation through capital mobility can happen under quite general conditions (Bellino
and Serrano, 2018; Garegnani, 1990). Henceforth, we assume the profit rate obtained in
the production of commodity 2 follows the equilibrium profit rate of 1 (that is, the one
consistent with replacement costs of capital in the production of 1). Then, we can derive
the dynamics of prices of commodity 2 by substituting the equilibrium profit rate
(assumed to hold in period t — 1), given in equation 2.7, in the price equation of 2.

Following this procedure, we obtain the expression that follows below.

¢ -1 -1 Pifl_wtflll -1
= (aapy " +aup,, ) — — | +w' [2.16]
P2 P1 #Pu ﬂlpﬁ Uyt 1

Since prices of commodity 1 and inputs m and u are determined in the international
market, we can substitute each of these terms by its correspondent international price

multiplied by the exchange rate. Thus, we obtain:
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et—lpi,tfl _ wt—ll1

ph = (a2 'pyt T e ptT) (ﬂ > +w' L [217]
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Rearranging and canceling e when possible gives us equation 2.18.

*,t—1 *,t—1 *,t—1 *,t—1
apy” At aupy Ry apy +aupy B
ph = it—l ¢ Zt—l O S it—l p Zt—l w1 [2.18]
apy”  +ampPm apy”  +ampPm

For simplicity, we can rewrite 2.18 as in equation 2.19, collapsing the two terms
within parenthesis in ®; and ®;. Introducing the assumption that international prices
are constant, we get that these terms must also be constant in time. The same holds for
the international price of commodity 1. Thus, we can withdraw the time index of this
variable. Consequently, changes in the price of 2 are explained by changes in the

exchange rate and in money wages.

ph = D'y + Pyw' ! [2.19]

Note that ®; corresponds to the ratio between circulating capital inputs to the
production of commodity 2 to the same variable for commodity 1. In the case of a
price-taker open economy with one tradable capital good, this ratio can be expressed in
terms of international prices. It is thus exogenous to the domestic economy. If the
production of 2 requires a larger value of capital input, then ®; > 1, which implies that
the price of 2 responds more than proportionally to an increase in the exchange rate.

The sign of the ®; depends on the relative proportions of labor to circulating capital
of each industry. This term is positive if production of commodity two has a higher ratio
between labor input and circulating capital, given the prices p3, p;., P;'zz We assume this
term is positive. This assumption is justified because, in general, non-tradable industries

tend to have a smaller capital-labor ratio than tradable industries.”> While tradable

I Iy

It is easy to check this, since ®; > 0 if and only if - prtap TR

which corresponds to the

interpretation stated in the text.

These capital-labor ratios depend on the prices of 1, m and y. Mathematically, ®, may be negative depending
on these prices. However, if this is the case, an increase in money wages would reduce the price of
commodity 2. The positive impact in the form of additional labor costs would be more than offset by
the decrease in the profit rate. We abstract from this possibility, assuming that ®, is positive. Although
a negative ®, is theoretically possible, it seems less plausible once we acknowledge the stylized facts
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industries include manufacturing and dynamic industries, non-tradable industries
include services, among other sectors.?* In addition, it is expected that an increase in
wages tends to increase prices in non-tradable industries (what can only happen if this
term is positive). Note that this term contains two effects of wages in the price of
commodity 2. The first one is direct, due to the labor input in the production of
commodity 2. For this reason, a wage increase affects production costs in sector 2, which
causes a price increase in the subsequent period. The second effect relates to the
negative impact of a wage increase on the profit rate in the production of commodity 1.
By means of this channel, a wage increase reduces the price of 2. Altogether, the
outcome depends on which channel is the strongest. Finally, we can discuss the case in
which the combined effect is null, what happens when ®, = 0. In this case, both
industries present the same capital-labor ratio. For this reason, changes in distributive
variables (either wage rate or profit rate) do not affect relative prices.”> Note that if the
term discussed here is null, the price of 2 moves proportionally with the price of 1,
maintaining a constant relation between them.

Let us further assume that international relative prices remain stable as well as the
international price level. Consequently, the price of commodity 2 varies with changes in
the exchange rate and money wages. In this case, we can describe in equation 2.20 the
rate of change in the price of commodity two. This expression comes from the rate of
change in the price of commodity 2 (as in equation 2.19). Since the international price

level is assumed stable, 77 = 0, international inflation is not included in equation 2.20.

o = ¢ie' ! + phaw' ! [2.20]

mentioned in the text. Finally, since foreign prices are exogenous, we can also abstract from changes in
the value or sign of ®,.

Baumol (1967) stressed the tendency for increasing relative prices of services with respect to manufacturing
goods due to the difficulty to reduce labor content in services. Besides, Aukrust (1977), Edgren et al. (1969),
and Eatwell et al. (1974) used the fact that tradable industries tend to present higher productivity growth
when analyzing inflation. However, the authors do not clearly distinguish if higher productivity results
from reductions either in labor or capital input.

This is a known property arising from the analysis of price equations with uniform profit rate. As pointed by
Sraffa (1960, p. 12), “[t]he key to the movement of relative prices consequent upon a change in the wage lies
in the inequality of the proportion in which labour and means of production are employed in the various
industries. It is clear that if the proportion were the same in all industries no price-changes could ensue,
however great was the diversity of the commodity-composition of the means of production in different
industries”. This property is preserved in a small open economy with a tradable capital good (Steedman,
1999).
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where )
t— *
e’ p]

t_
¢ = q)let—zpis + Dywt2

and g5 =1 — ¢!.

Note that the weights denoted by ¢; and ¢, vary in time. Clearly, their value is kept
positive and smaller than one.? Since international prices are assumed constant, ®; and
@, remain constant. Thus, changes in ¢; and ¢, follow changes in the exchange rate and
money wages.

Finally, equation 2.20 reveals that the impact of cost shocks on the price of commodity
2 is delayed in one period. This property emerges from the definition of production
prices according to historical costs. Hence, there is a delay in the pass-through of costs
into prices, which is a desirable property in a conflict inflation model, as discussed in the

course of this chapter.

2.3.5 Real exchange rate

Analyzing the interactions between inflation and the real exchange rate is important
because monetary authorities possibly target a value for the real exchange rate. Such a
policy choice can be associated with different objectives. In some cases, it aims to
stimulate exports in order to keep an equilibrium in the balance of payments (as in Vera
2010, Blecker 2011, Vernengo and Perry 2018). However, this requires that the
Marshall-Lerner condition holds, which may not occur. Alternatively, a targeted real
exchange rate may be an instrument of structural change in support of industrialization
(as in new-structuralist views such as Bresser-Pereira 2008). Finally, this policy can
derive from distributive objectives, once a devaluation of the real exchange rate implies
a higher profit rate and a lower real wage rate, as in the model discussed here.?”

The real exchange rate is usually defined as the nominal exchange rate adjusted by

domestic and foreign price levels (Chinn 2018), as described in the equation 2.21.

(o *
ey = &Pt [2.21]
bt
Note that if, in contrast with our assumptions, we had that <l2 -1 %) = 0, then we would obtain

¢1 = 1and ¢p = 0, which is compatible with the description of this particular case (see footnote 25). Hence,
axpy+ay p;,

W) > 0 we also set that the weights ¢7, ¢» must remain between zero and

by assuming that (lz -1
one.

See also (Dvoskin et al., 2018).
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In this case, nominal devaluations only succeed in devaluating the real exchange rate
if an increase in domestic prices does not completely offset them. Both foreign and
domestic price levels include prices of tradable and non-tradable commodities. Thus,
the rate of change in real exchange rate depends on the change in the nominal exchange
rate (¢) and the rate of change of tradable and non-tradable prices in both domestic and
foreign economies. Equation 2.22 describes a linear approximation of the change in the
real exchange rate.” Note that 77 stands for domestic inflation while 77* stands for

foreign prices inflation.

e =6+ — [2.22]

Under the assumption of a price-taker open economy, tradable prices are determined
abroad. Its value in domestic currency varies proportionally with the nominal exchange
rate. The increase of tradable prices partially offsets the impact of a nominal devaluation
on the real exchange rate. Therefore, the performance of non-tradable prices is crucial for
the real exchange rate.

The price of the non-tradable commodity depends on the costs of the tradable
commodity and the wage rate. As the first is already given, the second variable obtains
more relevance in determining the real exchange rate. Thus, the process according to
which workers react to nominal exchange rate devaluations by asking wage increase to
protect real wages can offset the impact of the nominal devaluation on the real exchange
rate. If monetary authorities target a value for the real exchange rate, this leads to
further nominal devaluations. = The economy can experience repeated nominal
devaluations followed by money wage increases, generating chronic inflation in a
money wages-exchange rate spiral. Nevertheless, as both sides are unsuccessful in
achieving their goals, they tend to moderate their claims (i.e., workers moderate money
wage demands, while monetary authorities accept a partially smaller real exchange rate
devaluation to avoid inflation). If this happens, the economy converges to a stable
position.

Given technical coefficients, the domestic level of prices is determined by
international prices, the nominal exchange rate, and the wage rate. As a consequence,

the real exchange rate will be proportional to the ratio of international prices as

This approximation is required because we are reasoning in terms of discrete-time. The actual rate of change

NS
of the real exchange rate is given by: &, = %
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measured in the domestic currency to money wages. That is the relevant real exchange
rate for the analysis of distributive conflict. Indeed, other works using similar price
equations in the open economy discuss the changes in specialization, relative prices,
distribution provoked by changes in the ratio between exchange rate and money wages
(Dvoskin and Feldman, 2020; Dvoskin et al., 2018; Machado, 2017). For this reason, let us
introduce the variable g, whose definition is presented in equation 2.23 as an equivalent
to the real exchange rate, useful for the analysis in the remaining of this chapter. Note
that g does not correspond exactly to the real exchange rate as usually defined, but both
are certainly affected by the same variables and move in the same direction. We show
that in the appendix B. The value of g and its relation with income distribution are

defined for given international price level and international relative prices.

_ &
"=y [2.23]

The rate of change of g is approximately expressed in the equation below.?’

G = 6 — by [2.24]

The value of g is inversely related to the real wage in terms of commodity 2. By using
equation 2.19 as a description of the price of commodity 2, we get that the real wage in

period ¢ can be written as follows:

wt

2.25
Die;1p] + Powrq [2.25]

wh =

Thus, by dividing both the numerator and denominator of the fraction in the right-

hand side by w;_1, we obtain equation 2.26.

29 As before, this is a linear approximation of the expression:
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1+

t
wh=—"-—
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[2.26]

The last equation finally gives us a relation between the real wage rate and g, given
technical coefficients and international prices. Note also that a higher rate of growth
of money wages implies a larger value for real wages. This outcome is consistent with
historical cost pricing and the notion of conflict inflation itself, as emphasized by Tarling
and Wilkinson (1985), Pivetti (1991), Stirati (2001), Serrano (2010).
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2.4 Quantities, Unemployment and Conflict

In the last section, I have discussed the dynamics of the price level and relative prices
following supply shocks. Although the section presented different possible results, the
distributive conflict still needs proper treatment. We cannot account for conflict without
introducing variables such as output and employment in the analysis. As discussed
above, besides political and institutional factors, the unemployment rate affects affects
the bargaining power of workers. Hence, employment affects the rate of change of
money wages and, thus, inflation. That makes the employment rate relevant to explain
inflation and the distributive outcomes. Therefore, in this section, we examine the
interaction between inflation and conflict given the effect employment on wage
bargaining.

We consider output, employment and growth to be determined by the level and
growth of effective demand in line with the demand-led growth tradition. The view
according to which output is determined by demand both in the short and long run can
be combined with conflict inflation. Indeed, the integration of these two analytical
objects is frequent in Post-Keynesian economics.*

Since the potential output is endogenous in the long run, the evolution of productive
capacity adjusts to the growth of demand. The perspective that output level and growth
are determined by effective demand acknowledges the existence of spare capacity and
labor force unemployment as recurrent conditions of capitalist economies. In this case,
inflation, as caused by excess of aggregate demand, would be considered a less frequent
phenomenon. That explains why the coexistence of positive inflation rates with
unemployment and spare capacity was often reclaimed as an evidence in favor of
cost-inflation interpretations (Morlin, 2021). In addition, it is considered that companies
operate with planned idle capacity and are therefore able to meet (to some extent)
unexpected demand expansions (Ciccone, 2000, 2011; Steindl, 1952). Thus, the excess of
aggregate demand can provide an explanation to temporary raises in prices only when
it is greater than full capacity output. Inflation due to excess of aggregate demand
occurs when aggregate demand exceeds the potential output, so that a rise in prices
adjusts the real value of aggregate demand to the short-term restriction imposed by
potential output. However, demand causes are generally not an explanation for

inflation, which is thus mainly a cost-push phenomenon. According to the demand-led

Many of these analyses are summarized in section 2.2. However, as I argued, the explicit connection between
distributive conflict and inflation is limited in open economy models.
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growth perspective, aggregate supply follows the pace of demand growth. Thus, even
though excess of demand may be inflationary in the short term, in general, this effect is
not sustained in a longer period, when production and the capacity to produce goods
and services grows in line with demand, dissipating the inflationary pressure (Serrano,
2019). If supply can meet demand increases, the inflationary effect of a situation of

excessive demand cannot last.

24.1 Output and employment

After this introduction, we can set the base of the model for introducing quantities into
our analysis of inflation in the open economy. The model represents a small open
economy whose output is composed of two commodities, one tradable another
non-tradable, produced by means of domestic and non-competing imported inputs. As
it is already clear in the paper, commodity 1 is an input and a tradable good.
Commodity 2 is non-tradable, and it is a consumption good (and it is not an input to any
production). Moreover, we have two non-competing imported commodities, which are
inputs to commodities one and two. The analysis solely accounts for circulating capital.
We also abstract from public expenditure among the determinants of aggregate demand.

Let us start by introducing the magnitudes Q; and Q,, which correspond to the
quantity produced of commodities 1 and 2. Then, the gross value of output is expressed
in equation 2.27. On the left-hand side, we have the nominal output. On the right-hand
side, we show output composition according to the sum of the value of production of
commodities 1 and 2. In turn, the left-hand side by means of the price equations of both
commodities. Therefore, each circulating capital input and labor input appear in
proportion to its technical coefficient in the production of the commodity that requires

it, and to the quantity produced of the same commodity.

Qip1 + Q2p2 = {Qu[(a1p1 + ampm)] + Qa2[(a2p1 + aupyu)} (1 +7) + {[Q1l1 + Qalo] }w

[2.27]

Rearranging equation 2.27, we can obtain equation 2.28. The first term within braces
in equation 2.28 corresponds to the Intermediate Consumption in this economy, being
composed of domestic produced commodity 1 and non-competing imports m and u. The

second term corresponds to the mass of profits. The third term gives us the wage bill.
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Qip1 + Qap2 ={Q1l(a1p1 + ampm)] + Q2[(a2p1 + aupy)] } + 2.28]
{Qil(a1p1 + ampm)] + Q2[(a2p1 + appp)l}r + {[Q1h + Qalo] }w

By subtracting the Intermediate Consumption from the value of the gross product, we
obtain the economy’s output value, that is, the value-added product. It is straightforward
that the output is equal to the sum of total profits and the wage bill. Therefore, the

nominal output is equal to aggregate income.

Qipr+ Qap2—{Qul(a1p1 + ampm)] + Qal(a2p1 + aupy)]} = [2.29]
{Qul(ap1 + )] + Qa[(@2pr + aupy) |7+ {[Qih + Qb }w

In this case, the profit share (II) is given by the ratio of total profits to aggregate

income, as shown in equation 2.30.

_ {Qil(a1p1 + ampm)] + Qol(a2p1 + aupy)]}r
{Qil(a1p1 + ampm)] + Q[ (a2p1 + appy)]}r + {[Q1h + Qalo] }w

I1 [2.30]

In turn, the wage share (1 —I1) is described by the ratio of the wage bill to aggregate

income, as in equation 2.31.

1-II= {[Q1lh + Qala] }w
{Q1l(a1p1 + ampm)] + Q2l(a2p1 + aupy)]}r + {[Q1h + Qolo] }w

[2.31]

Even though these results may not seem particularly relevant, they clarify the
connection between income distribution and the basic distributive variables introduced
previously. As expected, equation 2.30 shows that the profit share increases with the
profit rate. In contrast, equation 2.31 reveals that the wage share increases with the
money wage rate and decreases with the profit rate. Income distribution may also vary
due to changes in the technical coefficients of production. For instance, a higher
requirement of capital in the production of either commodity 1 or 2 increases the profit
share according to equation 2.30. However, we abstract from changes in technical
coefficients to focus on the conflict inflation. Thus, we assume that changes in

distribution are not large enough to affect the production techniques.

57



CHAPTER 2. INFLATION AND CONFLICTING CLAIMS IN THE OPEN ECONOMY

The aggregate supply in this economy is given by the total output (Y) plus imports
(M). Note that imports are composed strictly of non-competing inputs (m, u) required to
produce commodities 1 and 2. Hence, imports of each input will be proportional to the
production of each commodity. For this reason, imports are part of the intermediate
consumption of this economy. Total uses of goods and services are given by imported
Intermediate Consumption (ICy; — which corresponds to M), domestically produced
Intermediate Consumption (ICp), Consumption (C) and Exports (X). Thus, the
equilibrium condition for the goods market is described by the equation below. Note

that all variables in this equation are considered in nominal terms.

Y+M=X+ICy+ICp+C [2.32]

Each commodity’s production has a counterpart in one or more components of
demand. As commodity 1 is exported and used as input to production, the total
quantity of 1 must be equal to the sum of exports and domestic intermediate
consumption, as in equation 2.33. Since commodity 2 is produced exclusively for
consumption, its quantity is totally determined by aggregate consumption — as in 2.34.
Finally, as stated above, imports correspond to the quantity of inputs imported, which
are proportional to the production of commodities one and two. Thus, total imports, or
imported intermediate consumption, is described by equation 2.35

We can formalize these lines as follows below:

Qip1 = X+ 1ICp [2.33]
Qop2=C [2.34]
ﬂlePm + ayQZPy = ICM [235]

A few further details can be introduced. Domestic intermediate consumption is

proportional to the quantity produced of each commodity, as in the equation below.

58



CHAPTER 2. INFLATION AND CONFLICTING CLAIMS IN THE OPEN ECONOMY

a1Q1p1 +a2Q2p1 = ICp [2.36]

Let us further assume that workers consume all their income. As a consequence,
consumption is determined by the value of the wage bill, which corresponds to the wage

rate times the total employment in the economy (denoted as L), as in 2.37.

C=wL [2.37]

The total employment is described by equation 2.38, depending on the quantity of

each commodity and on each labor coefficient.

L=01Q1+01Q [2.38]

Therefore, by substituting equation 2.37 in 2.38, we obtain an expression for the
aggregate consumption, as in 2.39. Consumption is increasing in the wage rate and with

the employment generated in each industry.

C = w(hQi +1Qy) [2.39]

In the equilibrium of goods market, C = p>Q,. Thus,

Q= € <le1> Q1 [2.40]

p2 1 —wrlp

Here, wr denotes the real wage rate, that is the wage rate divided by the price of
commodity 2. Therefore, equation 2.40 determines Q> as a function of Q;. Substituting
this result in equation 2.36, we obtain equation 2.41. This expression determines domestic
intermediate consumption as a function of Q. Note that both the quantity produced of

commodity 2 and the ICp depend on the quantity of commodity 1 and the real wage.
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IC—D =mQ1+a <WR11> Q1= [ﬂl + a2 <Z()Rll>} O [2.41]
41 I

1—wg 1—wrly

Plugging this last result in equation 2.33, we obtain 2.42.

. X lel
Ql = a + |:ﬂ] + ap (1—?,{)R12>:| Ql [24:2]
Denoting the real value of exports by x and rearranging the former expression, we
obtain:
Qi = x [243]

1= ()

Equation 2.43 shows the quantity produced of commodity 1 is directly determined
by the level of exports added of the multiplier effects generated by workers’
consumption and intermediate consumption of production of both commodities. Given
the technical coefficients, the value of Q; varies increasingly with changes in the level of
exports and with changes in the real wage. By assumption, exports are the only
autonomous expenditure in this small open economy. Thus, from the level of exports
and their repercussions in consumption, we can get the aggregate production level.

Using these results, we can obtain the level of employment associated with this
equilibrium. If we substitute 2.43 and 2.40 in the expression for the level of employment
(equation 2.38) and rearranging, we obtain equation 2.44.3! This equation expresses total
employment as determined by the demand for labor in production, which, in turn, is

determined by the level of aggregate demand.

— I
L= {1 —m +wR((—l2)(1 — al) — azll)}x

[2.44]

The denominator of the term within braces is positive. Otherwise either (i) the
economy is not viable, that is, technical conditions are not sufficient for the

self-reproduction of the economic system or; (ii) real wage is larger than the maximum

31 The complete mathematical steps are in appendix A.
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real wage admissible for this economy.*?
Note that L varies positively with the real wage rate, and this variation increases with
the real wage. As shown in equation 2.45, the derivative of L with respect to wg is given

in equation 2.45, which is positive and increasing in wg.

dL L{(1—ay)ly +ali]x

dwg ~ {1— a1 — wr[(1 —a1)l + azhy ]} [2.45]

We can express the term within braces in equation 2.44 as a non-linear function of the
real wage (denoted by A(wg)), with given technical coefficients. Hence, we can rewrite
the expression for the employment level as the product of this function and the level of

exports, as follows in equation 2.46.

L= A(wgr)x [2.46]

Note that A varies positively and increasingly with wg.

Once we set the employment determination, we can define the unemployment rate.
Unemployment rate (1) is given by u = 1 — £, where N stands for to the total labor force.
Note that N entails an upper constrain to employment and, thus, to output. Hence, we
must assume that L < N. According to this assumption, effective demand is not large
enough to lead the economy towards full employment, which corresponds to the general
condition of capitalist economies.

By substituting equation 2.46 in the definition of the unemployment rate, we get
equation 2.47. Thereby, we can express the unemployment rate as a function of real

wages and exports.

u:1—<A%$M> [2.47]

The demand for labor is expressed in equation 2.46. From this equation, we can obtain

the following expression for the rate of growth of labor demand (denoted by g1).

32 These results are shown in appendix A.
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gL =A <;‘;> tex+A <§;>gx [2.48]

Which can be approximated linearly by:

o —

gL =A (;‘;) +gx [2.49]

Naturally, for a constant real wage, the growth of labor demand is equal to the growth

of exports (31, = gx)-

2.4.2 Inflation, wages and exchange rate

Now, we are able to establish a relation between employment and money wage growth.
This is approached in a similar way as in Rowthorn’s (1977), and later employed by many
authors (Dalziel, 1990, Cassetti, 2002, Hein and Stockhammer, 2010, Lavoie et al., 2002).
In most of these models, workers target an income share expressed either in terms of
the wage share or the profit share. For a constant labor productivity and composition
of output, there is a direct correspondence between the wage share and real wage rate.®*
Hence, we can address this issue by introducing a target for the real wage (w?). Real wage
is directly connected with workers interest and is not subject to the effects of changes in
the output composition.3* Real wage is inversely related to the normal profit rate.

In a Classical-Keynesian perspective, real wage and normal profit rate are the
meaningful variables for discussing distribution. Therefore, we introduce a target for
the real wage (w”) so that workers will push for wage increases according to the
difference between the actual real wage and this target.

The rate of growth of money wages (@) depends on the evolution of the price of

commodity 2 (712). Changes in the cost of living affect wage negotiations, and often

However, in a model in which workers target an income share, productivity growth would not affect the
distributive conflict (i.e., the degree of incompatibility between income claims of social classes, which, in
Kaleckian models, can be measured by the difference between workers and capitalists targeted income
shares). We expect, however, that a an increase in the growth rate of productivity relaxes the distributive
conflict. Marglin and Schor (1991) and Glyn et al. (1991) exemplify this point by discussing the end of the
Golden Age of capitalism. The authors argue that the slowdown in productivity growth exacerbated the
distributive conflict in the end of the Golden Age, accelerating the rates of inflation in advanced capitalist
economies.

An increase in the output of the commodity with a larger labor input coefficient increases the wage-share,
for a constant real wage rate. See equation 2.31.
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indexation rules are included in labor agreements. However, indexation is assumed to
be incomplete. a; is thus positive and smaller than 1. Real wages also vary according to
workers’ aspiration gap, i.e., the difference between their targeted real wage and the
actual real wage. ay expresses the sensibility of wage increases to the aspiration gap. a»
therefore depends on institutional and political factors, as trade union membership, the
structure of unions, labor legislation, and social rights. Considering these effects, we can

write equation 2.50.

' = a7+ ap(wh — wh ) [2.50]

Thus, the rate of change of money wages is a function of the rate of change in the price
of commodity two, workers’ aspiration gap, and on a1 and a; (assumed fixed). Equation
2.50 takes workers’ target as given. Later on, we will allow for changes in workers’ target,
according to changes in the employment rate.

Let us introduce a rule of exchange rate devaluation. We assume that the monetary
authorities follow a rule for changing the nominal exchange to pursue a target real
exchange rate (g7). Since there is a direct association between the real exchange rate and
income distribution, this target can be associated with distributive purposes. Therefore,
the rate of change in the exchange rate can be given by equation 2.51. This rule was
introduced by Blecker (1989a, 2011).

& =Agr—q") [2.51]

As we have shown, g and real wage rate are inversely related. Hence, we can express
equation 2.51 in terms of a target for the real wage rate. In this case, the equation can be
written as follows below. The target for the real wage corresponding to gt is denoted as

q
Wg-

e = AMwiy ! —wh) [2.52]
Collecting the equations for inflation, money wages, and exchange rate, we obtain the

following system:
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' = a4+ ap(wh — wi ) [2.53]
mh = glet 1+ phat ! [2.54]
o' = AMwiy ! —wh) [2.55]

We can rewrite the system in terms of real variables, restricting it to two equations
describing real wages and real exchange rate.

The rate of change in real wages is defined as the difference between change in money
wages and prices of commodity two: wWr' = @' — pp'. Combining this definition with

equation 2.50 gives us equation 2.56.

W' = —7h + ay b+ ap(wh — wh' 1) [2.56]

The rate of change in the variable g is described in equation 2.24, rewritten below.

it = —af [2.57]

By substituting the expression for the rate of change in the exchange rate given in
equation 2.55, we obtain equation 2.58. Together, equations 2.56 and 2.58 form the basis

of the dynamic system.

g = AMwht —wl) — @ [2.58]

2.4.3 Equilibrium

The economy achieves equilibrium when both real wages and the real exchange rate

achieve their equilibrium points. In other words, when both equations 2.56 and 2.58 are
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equal to zero. Equilibrium positions are denoted by the superscript **.

From equation 2.57, we obtain that in equilibrium @ = ¢, since the level of 4 must
remain stable. Besides, a constant real wage requires that @ = 7. By setting wir = 0
in equation 2.56, we can obtain the equilibrium value for the rate of change in prices of
commodity two, expressed below. That expression also gives us the results for the rate of
change of the nominal exchange rate and the rate of increase in money wages.

In the absence of changes in international prices, the rate of change of prices of sectors
1 and 2 is the same, since the nominal exchange rate and money wages rise at the same
rate (in the equilibrium). As a consequence, the inflation rate is given by the following
expression — that is, the same expression as the one for the rate of growth of money
wages, rate of change in the exchange rate, and rate of change in prices in each industry
(1,2). In other words, in the equilibrium, 71, = 7© = @. The equilibrium inflation rate is

described by the equation below.

_ Aaa(wg — wh)
o+ A1 —a)

* %k

[2.59]

We can rewrite it as follows.

T q
WR — Wg

1 (1-aq)
At e

* %k

o [2.60]

In turn, equilibrium real wage rate is described by the equation below.

o a2w£ +A(1— uq)w;]2
R Déz—i—)\(l —Dél)

[2.61]

Similarly to other conflicting claim models, equilibrium real wage is an weighted
average of the two different targeted real wage. That equilibrium value is sensitive to
changes in the parameters a1, ap, and A. For instance, if wage indexation parameter («;)
increases, then equilibrium real wage gets closer to workers’ target. The same result is
obtained if the parameter related to workers” bargaining power increases. In turn, if
monetary authorities accelerate the speed of adjustment of the nominal exchange rate
(i.e., A increases), then the equilibrium real exchange rate will come closer to its targeted

q
value wy,.
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If inflation emerges from wage claims (a greater w}) or the strengthening of workers
position (as a greater a,), a higher inflation rate is associated with a larger value for the
equilibrium real wage rate. This outcome is usually obtained in conflict inflation models.

Finally, a larger real wage rate implies a loss in capitalist’s share in distribution. It
follows, thus, that a higher equilibrium real wage and a a lower equilibrium g are

associated with a lower profit rate and lower profit-share.

Equilibrium with endogenous worker’s claim

Let us now consider the case in which workers” income claim is affected by the labor
market. Previous conflicting claim models have set workers” wage target as dependent of
changes in the rate of unemployment (Cassetti, 2002; Lavoie, 2014). As shown in section
2.4.1, persistent changes in unemployment rate depend on the difference between the
growth rate of exports gx and the growth rate of labor force gr. Hence, we can define
that workers’ target for the real wage depends on an autonomous component, reflecting
institutional and political factors, and a second term that expresses the effect of changes

in the unemployment rate.

wh =00+ 61(gx — g1) [2.62]

Now we can plug equation 2.62 in the equilibrium results obtained above.

Equilibrium real wage rate is now given by:

e _ %[00 +61(8x — &)+ A(1— a1)wh

2.
“r ay +A(1—aq) [2.63]
The result for the inflation rate is given by:
0y + 0 — — w!
e 00+ 01(gx — g1)] — wi 2.64]

1, (I-a1)
It e

ap

Therefore, a situation of increasing unemployment will reduce both the equilibrium
real wage and inflation. In contrast, falling unemployment implies an increase in both

the equilibrium real wage and inflation.
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Closure in the aspiration gap

Rowthorn (1977, p. 217) defines the aspiration gap as the difference between the target
share in income and the actual income shares resulting from the processes of wage
bargaining and inflation. In the model presented here, workers’ aspiration gap
corresponds to the difference between workers’ targeted real wage (wk) and the
equilibrium real wage (wy"). Capitalists’ aspiration gap can be described by the
difference between the targeted real wage coming from monetary authorities’ target for
the ratio between nominal exchange rate and money wages (w}) and the equilibrium
real wage (wy"). A positive aspiration gap is the fundamental cause of conflicting claims
inflation (Lavoie, 2014; Rowthorn, 1977). If both sides give up on claiming for a real
wage different than the one resulting from the process of bargaining and inflation, the
aspiration gap goes to zero. In that case, inflation rate is also zero in the absence of cost
shocks. This theoretical scenario allow us to describe the long period position associated
with the distributive equilibrium.

We do not expect the aspiration gap to persist over time. Hence, conflict inflation
is treated as a short period phenomenon, tending to dissipate in the absence of shocks

in costs or employment (which affect the workers’ target).®

The equilibrium associated
with the closure of the aspiration gaps is described by the real wage expressed in equation
2.63 and stability in the price level. Thus, we can obtain the equilibrium ratio between
nominal exchange rate and money wages (7).

As argued before, the result for g is inversely related to the real wage rate (see section
2.3.5). Hence, we obtain the equilibrium for the ratio between the exchange rate and
money wages from the relation between the real exchange rate and the real wage, as

defined previously in equation 2.26.%

Naturally this is a theoretical possibility not accomplished in the real world as different sources of
disequilibrium continuously emerge. Still, it is worth exploring this scenario to fully understand the
outcomes of the model.

Note that 4 must be positive. We can show that in a few steps. The left hand side of equation 2.65 is larger

than zero as long as
1 1
@1py \wg

Since @1 p; > 0, we can rewrite this condition as follows:

1
wi}i* —d >0
That, in turn, implies that
- o
P2= 229 5 o

which is trivially truth since production of 2 requires that its price is larger than the direct and indirect labor
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1 @
Pipywr Pipy

*k

[2.65]

Substituting the equilibrium real wage in the former equation, we obtain the equation

below.

o _ 062+/\(1—061) B b,
O1pi{az]00 + 01(gx —gu)] + A (1 —w)wh}  P1p]

q [2.66]

As expected, whatever increases the real wage rate reduces the equilibrium ratio
between the exchange rate and money wages. An increase in workers’ bargaining
power (a2) and in wage indexation (x1) reduce equilibrium g by bringing the
equilibrium real wage closer to workers’ targeted value [0y + 61(gx — g)]. In turn, an
increase in A brings the equilibrium real wage closer to w?, thereby increasing the
equilibrium ratio between nominal exchange rate to money wages. Finally, an

increasing rate of unemployment increases workers’ target, reducing the equilibrium 4.

costs (pp > Prw). The reader can refer to section 2.3.4, where we define ®;.
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2.5 Conflict inflation and distribution in the open economy

This chapter contributes to the literature of conflict inflation in the open economy by
setting up a model of inflation based on the classical approach to distribution, as in its
applications to the case of a small open economy. By these means, we explicitly discuss
the distributive impact of the exchange rate and international prices. Once international
prices directly determine part of domestic prices, they also affect distribution and
conflict. Although this fact is generally acknowledged, its consequences have not been
fully explored in inflation models. This section compares the different approaches to
conflict inflation in the open economy with the one proposed in this chapter.

In general, open economy conflict inflation models either assume a given level of the
mark-up or introduce an effect of the real exchange rate over mark-ups. In the first case,
mark-up (or firm’s targeted mark-up) is exogenous with respect to prices, money wages,
exchange rate, and interest rate, being solely determined by the degree of monopoly. To
make this mark-up compatible with the presence of international competition, these
models assume the law of one price does not hold. In other words, the domestic price of
a certain commodity is independent of the foreign price for the same commodity.
Hence, domestic prices depend on production costs, wages, and mark-up, all
determined according to the conditions of the domestic economy. International prices
matter only as they explain the cost of inputs — or the price of imported consumption
goods, as in Cassetti (2002) and Vera (2010). This framework is sufficient to generate a
conflict between real wages and either the real exchange rate or international prices of
imported commodities. Such a conflict can cause inflation in open economies, as
discussed by Rowthorn (1977) and Cassetti (2002). Stirati (2001) also introduces
imported inputs as a source of inflation and conflict. Although the author rejects the
mark-up pricing framework existing in the other works, she assumes the profit rate is
unaffected by foreign prices and the exchange rate.

Another strand of the literature considers the mark-up cannot be independent of the
exchange rate and foreign prices. Two different perspectives are developed along these
lines. The first considers the mark-up to be directly affected by the real exchange rate.
This approach, labeled as flexible mark-up, is proposed in Blecker (1989b) and later used
by Vera (2010). Thereby, Blecker (1989b) introduces a capitalists” distributive claim
associated with exchange rate devaluation, because it loosens the pressure of foreign
competition. Nevertheless, it raises additional problems because, in this case, the

mark-up is contemporaneously determined by the degree of monopoly and by the real
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exchange rate. Thus, the role of each variable in the explanation of distribution is not
clearly defined.

The second view departs from the Kaleckian model of inflation for the open
economy. It introduces the assumption that the real exchange rate affects firms” and
workers” income claims by impacting their targeted distributive variables. In other
words, the real exchange rate increases firms’ targeted mark-up (or reduces the firm’s
targeted wage share), and in some cases, it also reduces worker’s targeted mark-up (or
increases its targeted wage share). This approach is discussed by Lavoie (2014) and
further developed by Bastian and Setterfield (2020). Once again, the ultimate
determinant of the mark-up becomes blurry.

These difficulties add up to other shortcomings of mark-up pricing, especially
concerning the role of the degree of monopoly as a determinant of the profit rate
(criticized along this thesis).

Altogether, these shortcomings suggest that conflict inflation theory should build on
an alternative explanation of distribution. Such an alternative can be found in the
classical surplus approach, extended to the open economy context. In addition to
avoiding the mentioned shortcomings, the distributive closure presented in this chapter
allows us to consider that international prices directly determines tradable prices in
open economies. Moreover, the profit rate is positively affected by the exchange rate and
the international price of the tradable commodity. This property is analogous to
outcomes of other models, in the form of the increase in the mark-up in the flexible
mark-up approach and in the case in which the real exchange rate affects income claims.

In section 2.2, we discussed different models of inflation and conflicting claims in the
open economy. Neither of these models explicitly includes the effect of international
prices on the domestic price of tradable commodities. Indeed, most of them
acknowledge the law of one price is disregarded. Finally, they reason in terms of
mark-up pricing, and firm’s targeted mark-up, whose value would be affected by the
real exchange rate. In contrast, the Scandinavian model of inflation (Aukrust, 1977;
Edgren et al., 1969) explicitly introduces the role of tradable prices. However, this model
does not formally include the effect of distributive conflict on wage bargaining and
inflation. In fact, the Scandinavian model assumed that wages change according to a
rule that offsets the positive impact of international inflation (and of increases in
productivity) on the profitability of tradable industries.

Other authors focused on the impact of chronic deficits in the Balance of Payments as
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a cause of inflation. Vernengo and Perry (2018) consider a simple structure but include a
target for the real exchange rate, pursued by monetary authorities according to Balance
of Payments concerns. Thus, the authors can model a money wage-exchange rate spiral,
describing a typical condition of Latin American economies. However, Vernengo and
Perry (2018), as well as Charles and Marie (2016), assume wages are indexed by a fixed
parameter so that they do not explicitly account for wage claims in the model. For this
reason, the relationship between worker’s bargaining power and the conditions in the
labor market is left aside. In the model presented by Charles and Marie (2016), one
unstable equilibrium among multiple equilibria may lead to hyperinflation. Vera (2010)
also discusses the Balance of Payments and its relation with exchange rate devaluations
and conflict inflation.

This chapter introduces a target for the ratio of the nominal exchange rate to money
wages owing to distributive concerns of the monetary authority. In this way, we do not
explicitly cope with the Balance of Payments. However, future research can account for
the Balance of Payments as an additional source of inflation.

In order to avoid the shortcomings found in the literature, this chapter seeks an
alternative approach to model conflict inflation in an open economy. For this reason, we
introduced a framework based on classical production prices for the open economy
case. In section 2.3, we showed how the wages, profit rate, exchange rate interact
according to these production prices. This setup also laid the foundation for deriving
the expressions for the rate of inflation and obtaining the model’s equilibrium —
according to the relation between prices and exchange rate, on the one hand, with profit
rate and real wage rate, on the other.

In contrast with the Kaleckian approaches, here, capitalists cannot target a desired
income share. In fact, they set prices constrained by competition, and thereby the profit
rate is regulated by the interaction between money wages, nominal exchange rate, and
international prices. The real outcome of distribution is known only after the
inflationary process. Moreover, we explicitly account for tradable prices in a conflict
inflation model, contrasting with the literature reviewed. A consequence emerging from
this feature is the raise of profit rate after an exchange rate devaluation. Competition
generates a tendency for a rise in prices of non-tradable commodities, allowing for the
adjustment towards a higher profit rate in the tradable commodity production. That
consists of an additional cause of inflation related to an income claim of capitalists of

non-tradable sectors driven by competition. Thereby, we account for an inflationary
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pressure neglected in the literature. The model also account for other causes of inflation
related to open economy concerns. First, the direct impact of tradable prices. As argued
before, this channel is often disregarded. Second, the channel of imported inputs, whose
costs transmitted to final prices and interact with distribution.

Several results of our analysis are in line with expected outcomes of conflict inflation
models. Stronger bargaining power of workers, due to the fall in unemployment or
larger institutional power (i.e., a higher 6p), is associated with higher real wages and a
higher rate of inflation. It is also associated with a lower value of g, and a lower real
exchange rate. Indeed, Cherkasky and Abeles (2019) show that the weakening of
worker’s bargaining power, in the form of weaker trade unions and the retreat of labor
market institutions, reduce the pass-through after exchange rate devaluations. Hence,
the authors argue that the lower inflationary impact of an exchange rate devaluation is
caused by the lower wage resistance given the weaker institutional support of workers.
In our model, this can be shown by imposing a lower value of 6y, which leads to a lower
rate of inflation, lower real wage, and higher real exchange rate.

Finally, we contend this chapter brings new insights into the distributive closures
within the classical surplus approach. Developments in the surplus approach rejected
any mechanistic approach to the theory of distribution and emphasized the role of
institutions and political factors (Pivetti, 1991; Sraffa, 1960; Stirati, 1994). Insights from
this approach were applied in the discussion of inflation by Pivetti (1991); Serrano
(2010); Stirati (2001). However, the price-taker open economy analytical framework had
not been employed in an analysis of inflation till now.

Within the Classical surplus approach, the monetary theory of distribution stressed
the role of nominal variables in determining income distribution. Pivetti, following a hint
of Sraffa, takes the nominal interest rate as the exogenous variable in the system of prices
equations determining relative prices and distribution. However, the actual outcome (i.e.,
real profit rate and real wages) of distribution can only be known after wage bargaining
and the inflationary process take place. As argued by Pivetti (1991, p. 52), “ given a
policy-determined nominal interest rate, competition among firms within each industry
should tend to cause the rate of profit to move in sympathy with the real rate of interest,
rather than with the nominal one, because it is the former which constitutes the actual
price for the use of capital in production or its opportunity cost”. In other words, since
the price of labor and capital goods has changed at the end of each period, the relevant

value of the profit rate must be evaluated with respect to these new prices (and new
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production costs) rather than the initial ones.

Based on this point, Serrano (1993) emphasized that even though the monetary
authority can peg the nominal interest rate of the economy, it cannot fully determine
distribution since workers can react to increases in the nominal interest rate preserving
their income share. Thus, the real interest rate remains to be determined by the nominal
interest rate and wage bargaining (in a closed economy).”

The results presented in this chapter reveal an analogy with the monetary theory of
distribution. Nevertheless, rather than the nominal interest rate, distribution is
regulated by the nominal exchange rate, international prices, and money wage rate. In
line with Post-Keynesian developments, we consider the nominal exchange rate to be
strongly influenced by monetary policy within certain constraints. Our price equations
explicitly show the exchange rate is a relevant distributive variable in this small open
economy context. Hence, there is a relation between the nominal exchange rate and the
ratio between prices and money wages. We try to show, however, that as wages can
react to an exchange rate depreciation, the outcome depends on the reaction of wage
bargaining and the inflationary process. As a consequence, the real exchange rate,
known at the end of the period, is relevant to the outcome in distribution, rather than
the nominal exchange rate. From this perspective, the chapter contributes to this
analysis of distribution in the open economy context, considering the distributive
variables determining income distribution, wage bargaining, and the distributive

conflict.

When discussing the monetary theory of distribution, Serrano (1993, p. 123) argues that “[Pivetti] has
convincingly shown that (again, in a fiat money context) the nominal rate of interest is determined
independently from the 'real side” of the economy. This complete “autonomy” of the nominal rate of interest
means that this variable might not always be compatible with the bargaining position of the workers or
the possibilities of the technology of the economy”. Garegnani had anticipated the same point: “Indeed, it
seems reasonable to suppose that, as a result of competition in product markets, the average rate of profit
and the average rate of interest on long-term loans will tend, over a sufficiently long period of time, to move
in step with one another. If, then, the rate of interest depends on the policy of the monetary authorities,
both the long-term movement of the average rate of profit and, through the relation just mentioned, that of
real wages are explained by that policy. This does not entail maintaining afresh that the wage bargain has
no power to change real wages: the policy of the monetary authorities is not conducted in a vacuum and
the movement of prices and of the money wages determined in the wage bargain will be amongst the most
important considerations in the formulation of that policy” (Garegnani, 1979, p. 81).
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2.6 Final Remarks

We build on open economy price equations to develop a conflict inflation model
following a Classical-Keynesian perspective. The extension of price equations to the
open economy defined the relation among money wages, exchange rate, international
prices, and the profit rate. Based on this setup, we further derived expressions for the
inflation rate, the real wage rate, and its relation with the real exchange rate. An increase
in international prices or an exchange rate devaluation raises production costs through
more expensive inputs. That pushes prices up, possibly leading to a persistent inflation
as workers respond to protect their purchasing power. Since the model includes
tradable prices, these shocks also have a direct impact on prices and distribution. All
else being equal, the tradable sector’s profit rate increases after an exchange rate
devaluation. Competition pushes prices of non-tradable commodities due to the
tendency of convergence of profit rates. That describes an additional cause of inflation
included in the model.

Finally, the chapter brings new insights into the distributive closures within the
Classical-Keynesian approach. Contributions in this approach highlighted the interest
rate as an independent monetary variable that regulates income distribution. However,
the real interest rate is the meaningful variable, being known after inflation occurs.
Hence, the social conflict causing inflation also shapes distribution (Pivetti, 1991;
Serrano, 1993; Stirati, 2001). Our model provides analogous results for the open
economy setup. We conclude that the nominal exchange rate becomes a central variable
for distribution in small open economies. However, its ultimate impact on distribution

is conditional on the reactions of workers through bargaining and inflation.
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Appendix

A Mathematical Appendix
Determination of the level of employment

This appendix presents omitted mathematical passages to obtain the level of
employment, as in equation 2.4.
We depart from the expression from the level of employment, presented in equation

2.38 and rewritten below.

L=01Q1+1Q

By substituting 2.43 and 2.40 in the expression for the level of employment and

rearranging, we obtain the following equation:

L=l X l +lz<1w1;ill> X l [2.67]
w — w
1o (1) < [ e ()|
Rearranging gives us the following expression
X
L= [Zl—klz(li{)ﬁll )] — [2.68]
W1 e ()|

We can rewrite as follows in equation 2.69. In this case, we are able to distinguish the

impact of exports and of real wages on employment.

- [ll + 12 (1?501;12)} x [2_69]

1o (1)

Thus,
w ]
_ 1—wgly o 1
L= 1—wgrlbh—a1+aywrlr—a,wrh X = {1 —m + WR (allz _ azll _ 12) } X [2'70]
(17‘601312)

Finally, L can be written as

75



CHAPTER 2. INFLATION AND CONFLICTING CLAIMS IN THE OPEN ECONOMY

_ h
k= {1 “ o+ wr((—l) (1 — 1) — aly) } X

[2.71]

This is the expression presented in the chapter as equation 2.44. The term within
braces can be understood as the employment multiplier compatible with the
input-output structure of the model and the assumptions — in particular the
assumption that workers spend all their income in commodity 2.

As expected, the multiplier is positive. We can show that this term is positive by
showing that the denominator of this fraction is positive. Note that all the technical
coefficients (a;, I;) are positive.

Let us assume, ab absurdo, that the denominator of the last equation is equal to zero.
Viability of this economy requires that a; < 1.8 Then, using the fact that wg = w/ps, we
would have:

1—a;+ ;"2((—12)(1 — @) —aly) =0

w— 1—611
— P2 lz(l — Ell) =+ a211

If we divide both sides per p;, we obtain:

In this case,

w _p2 [ 1—m }
P1 P1 Zz(l — al) + arlq
By setting p1 =1,
w 1—m

2 bL(1—a) +ah [2.72]

However, this value for the real wage is larger than the maximum value for the real
wage admissible in this economy. Indeed, this expression coincides with the maximum
real wage in terms of 2 that would be observed if there were no imported inputs. As this
value for the real wage is not possible in the open economy case, we know that wg is
smaller than the one expressed above, what implies that the denominator of the fraction
studied is larger than zero.

The maximum real wage compatible with the system of price equations can be

obtained by setting r = 0 in the system constituted by equations 2.3 and 2.4. Setting a

38 See, for instance, (Kurz and Salvadori, 1997, p. 64-65).
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zero profit rate in equation 2.3 and rearranging gives us:

_ P1—a1p1 — AmpPm

w l]

[2.73]

Now, we can find an expression for the price of commodity 2 compatible with this
value for the maximum wage rate obtain in production of commodity 1. By substituting

the last result in the price equation for 2 after setting also r = 0, we obtain:

—a — AmPm
P2 = @apr + aupu + <p1 ”’lll P > [2.74]

Rearranging, we get:

1 l 1- — AmPm
py = 11@2pr T apy) & Z[pl( a1) — ampm] [2.75]

Dividing the right-hand side of equation 2.73 per the right-hand side of equation 2.75

gives us an expression for the maximum real wage rate in terms of commodity 2.

w _ P1—a41P1 — AmPm
p2  h(aapr +aupy) +hlpi(1—a1) — ampm]

[2.76]

As before, we set p; = 1, obtaining an expression comparable to the real wage obtain
previously in equation 2.72. After this procedure, the price of each commodity

correspond to the relative price with respect to commodity one.

w 1—a; —aupm
= = 2.77
p2 h(ax+aupy) + L[l —ay — aypn] [2.77]

It is easy to check that this value for the maximum real wage is smaller than the one
established in equation 2.72, whenever (1 — al)a;, pu + a2aupm > 0. This condition is
verified when at least in one sector production requires imported inputs. Indeed, this
result can be immediately interpreted from an economic viewpoint, since the maximum
real wage must be smaller in the second case, because production requires a larger

quantity of inputs.
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B Real exchange rate

The purpose of this note is to show the relation between the real exchange rate and the
distributive variable g defined in equation 2.23. The discussion related to this appendix
is presented in the subsection 2.3.5. The most common definition of real exchange rate
corresponds to the nominal exchange rate adjusted by the price levels. Let us consider
here our price-taker open economy and another economy labeled as the Rest of the
World, whose variables will be signed with an *. For simplicity, we consider
commodities 1 and 2 to be the only final goods in those economies. However, the same
argument could be developed in a more complex set up. Since commodity 1 is tradable,
its price must be equal across countries. Therefore, the price index in each country
consists in a weighed average of the prices of these commodities. This means we can

write the expression for the real exchange rate as follows.

i + (1 —7)p5
—e 2.78
depi + (1 —9)p2 [278]

€Rr

As demonstrated in subsection 2.3.4, in particular in equation 2.19, the price of
commodity 2 can be decomposed into the domestic price of 1 and labor. The share of
each part, however, depends on the technical coefficients and on relative prices of the
tradable commodity and imported inputs. Even though these relative prices are equal in
both economies, by assumption, we do not impose that technical coefficients must be
the same. Consequently, these shares differ across these two economies. In the case of

domestic economy, we have the value expressed in equation 2.19 rewritten below.

p2 = Prep; + Pyw [2.79]
In the case of the Rest of the World, assume these weights are given by (; and (5.

Thus, we can write:

ps = C1p1 + Qow’ [2.80]

Therefore, the real exchange rate can be expressed as:

I+ A =T]pr + (1= 1) w?
e { [6+(1- 5)¢1]e;; +(1— 5)<I>2w} [2.81]
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We can rewrite the last equation as follows below, by collapsing the coefficients into a

simpler notation.

ep = [ DALY [2.82]
d,epi + S,w

Finally, the last equation can be rewritten as follows below. This shows that the real
exchange rate varies inversely with the ratio 7, so that it varies proportionally with the

ratio 5, which corresponds to our definition for g.

mP; + 1w
CR=\| T 7 vw [2.83]
( op1 + 6% )
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Chapter 3

International inflation and trade
linkages in Brazil under inflation

targeting

3.1 Introduction

Inflation theory has focused mainly on the role of domestic variables, addressing the
role of international variables only to a lesser extent. Although international prices
imposed strong pressures on inflationary processes historically, they are often
overlooked during periods of price stability. Recently, a growing literature shows that
inflation is a global phenomenon, suggestion inflation models should add focus for
international prices, trade, and foreign competition.

International price shocks are often assumed to be transmitted to domestic prices
exclusively through imports. Borio and Filardo (2007) argue that this belief results from
the dominance of a “country-centric” perspective. The authors argue that
country-centric inflation models implicitly assume that domestic produced goods and
foreign goods are very imperfect substitutes — otherwise one would interfere directly in
the price formation of the other. In addition, those models often assume (whether
explicitly or not) very limited substitutability between domestic and foreign labor
inputs. Hence, international measures of economic slack or international costs of labor
are usually neglected in empirical analysis for a specific country. Borio and Filardo
(2007) argue that the larger stability of prices and inflation in the 1990s and 2000s was

spread across countries. In this view, the global nature of the decline of inflation requires

80



CHAPTER 3. INTERNATIONAL INFLATION AND TRADE LINKAGES IN BRAZIL
UNDER INFLATION TARGETING

a global explanation.

The larger integration of international markets and the constitution of global value
chains makes domestic inflation more sensitive to international developments (Bobeica
and Jarocinski, 2019; Ciccarelli and Mojon, 2010; Mumtaz and Surico, 2012).
International competition and foreign prices also explain a great share of the inflation
across countries (Auer et al., 2017, 2019; Bugamelli et al., 2015). Still, Auer et al. (2019)
shows that cross-country trade input-output linkages is the most important factor in
explaining producer inflation synchronization across countries. Although many of these
results refer to advanced economies, the role of international variables tend to be even
more prominent in emerging economies. In fact, exchange rate shocks and commodity
prices have usually been considered the main causes of inflation in developing
countries.

Studies focusing on the Brazilian economy have pointed the exchange rate and
commodity prices as the main determinants of domestic inflation (Bastos et al., 2015;
Braga and Summa, 2016; Modenesi and Aradjo, 2013; Nassif et al., 2020). The
dominance of international factors constrains the operation of the inflation targeting
regime. Theoretically, inflation targeting seeks to control inflation through the
manipulation of aggregate demand by changing the interest rate. The exchange rate is
expected to play an auxiliary role in open economy inflation targeting regimes by
directly affecting import prices and reducing the demand for exports (Svensson, 2000).
Nevertheless, the exchange rate has been the dominant transmission mechanism of
monetary policy shocks to domestic prices in Brazil (Nassif et al., 2020). Exchange rate
appreciation following monetary policy shocks directly impact the prices of tradable
goods and imports.

However, a cost-channel related to international input-output linkages has not been
analyzed in the literature. Although the importance of exchange rate and commodity
prices is established for the Brazilian case, the role of imported costs has not been
properly addressed. For this reason, this paper introduces an index of foreign cost
shocks, following Auer et al. (2017). We compute an average of other countries’
producer prices weighted by the yearly share of each country in Brazilian imports of
capital and intermediate goods.

The chapter investigates the domestic and international causes of Brazilian inflation,
focusing on the impact of other countries’ inflation on Brazilian inflation. We estimate a

Structural Vector Autoregression model to test the impact of international cost-shocks
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on Brazilian inflation. We therefore included a variable that combines the Producer Price
Index (PPI) of Brazil’s trade partners, in addition to the usual variables that identify real
and monetary shocks. Foreign PPI explains a relevant share of inflation in Brazil during
the period 1999-2020. We conclude that this variable provides an additional channel
through which external shocks affect domestic inflation in Brazil, contributing to the
literature on the matter. Such result raises additional concerns on the effectiveness of

monetary policy as the single instrument of the inflation targeting regime.
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3.2 Inflation and International Shocks

3.2.1 The globalization of inflation

Empirical evidence shows the growing importance of the international component in
the explanation of inflation rates across countries (Bobeica and Jarocinski, 2019; Borio
and Filardo, 2007; Ciccarelli and Mojon, 2010) . Meanwhile, conventional empirical
specifications of the Phillips curve centered on measures of the domestic output slack
have been loosing explanatory power in the last decades (Borio and Filardo, 2007).
These "country-centric" approaches have focused mainly on domestic slack, overlooking
international variables (Auer et al., 2017; Borio and Filardo, 2007). A country-centric
perspective implicitly assumes that: i) production supply chains are fully domestic; ii)
foreign and domestic goods are highly imperfect substitutes and priced in domestic
currency; iii) there is limited mobility of labor (Auer et al., 2017).

Growing international integration in recent times has inspired criticism against the
dominance of country-centric approaches to inflation for focusing mainly on domestic
variables (Borio and Filardo, 2007). On the contrary, international factors are shown to
account for much of national inflation dynamics across countries (Bobeica and
Jarocinski, 2019). Empirical evidence shows that international prices, cross-border
input-output linkages, and measures of trade integration play a relevant role in
explaining inflation in advanced and developing economies. Indeed, the decline in
inflation in advanced economies seems to have benefited from the competition of
imports from low-wage countries (Bugamelli et al., 2015). Studies also report that the
increasing economic integration intensified the importance of foreign inflation in
explaining domestic inflation and the increased synchronicity of inflation rates across
countries (Bobeica and Jarocinski, 2019; Borio and Filardo, 2007; Ciccarelli and Mojon,
2010). A detailed analysis according to product category confirms these results, showing
that international factors have gained importance for most of the product categories
(Karagedikli et al., 2010). Furthermore, global inflation rates act as an attractor for
national inflation rates (Ciccarelli and Mojon, 2010). These results suggest empirical
studies should attribute greater importance to international variables in order to explain
domestic inflation in both advanced and developing economies. Therefore, analysis of
inflation should account for the high substitutability of tradable goods, pressures of
international competition, mobility of labor, and the great importance of cross-border

input-output linkages. Acknowledging these effects also implies focusing on the impact
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of international prices of goods and inputs, foreign wage rates, and exchange rates
(Bugamelli et al., 2015).

Supply chains are global and connect a wide range of countries. Greater intergration
in Global Value Chains cause greater contestability at each stage of the production
process, meaning that firms can avoid the price effect of supply and demand shocks
from one country as they alter their sourcing decisions towards another country. This
process dampens the impact of inflationary shocks at an international scale. Auer et al.
(2017) show that the more intense integration in Global Value Chains, the more reduced
the sensitiveness of final prices to domestic slack across different countries.

International competition is thus manifested not only through higher interrelations
in supply chains but also by the greater contestability at each stage of production. The
importance of supply chains is reinforced by the finding that trade in intermediate
goods and services is the main transmission mechanism of global shocks to domestic
prices (Auer et al., 2017). Moreover, Auer et al. (2019) show the relevance of
international input-output linkages in explaining the high synchronization of inflation
across countries. These results stand out for reclaiming the role of the cost channel as an
important transmission mechanism of international shocks to domestic inflation.

The exchange rate also plays a crucial role in the relation between international
shocks and domestic prices. Exchange rate pass through into import prices is high
across different countries (except for the US). Gopinath et al. (2020) show that the
majority of trade is invoiced in a few currencies, with an outstanding role of the US
dollar. Firms set trade prices in these currencies, and pass-through exchange rate shocks
to final prices. Devaluations with respect to these currencies therefore imply a
proportional increase in the domestic price of imports. This regularity supports the view
that the dollar is the dominant currency in the international payments system, profiting
from an asymmetric position. According to this view, (mostly dollar) (Gopinath et al.,
2020). In contrast, from the domestic viewpoint, exports tend to be less sensitive to
exchange rate movements. In this case, an exchange rate depreciation does not lower
export prices, as they are invoiced in foreign currency, but increases the mark-up of
exporting firms (Gopinath, 2015). These conclusions confirm the asymmetric position of
the US due to dollar’s invoicing currency status in world trade. While exchange rate
devaluations in the US strongly affect inflation in other countries, inflation in the US is
unaffected by others’ exchange rate movements (Gopinath, 2015). Furthermore,

evidence shows that these features hold for both advanced and developing economies
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(Giuliano and Luttini, 2020; Gopinath et al., 2020). This conclusion suggests the case of
the price-taker open economy (advanced in the second chapter of this thesis) may not be
restricted to peripheral or small economies, but holds more generally, at least

concerning some commodities.

3.2.2 Inflation targeting and international shocks in Brazil

Brazil adopted the inflation targeting policy regime in 1999 after five years of stabilization
policies based on exchange rate targeting regime, which ended on a major currency crisis
(Barbosa-Filho, 2008). The introduction of the inflation targeting regime shifted the policy
instrument in the classical "trilemma" of open economies.! In other words, Brazil chose
to have an independent monetary policy, free capital flows and a floating exchange rate
(Barbosa-Filho, 2008). By pegging the short-term interest rate, monetary policy became
the main macroeconomic policy. The interest rate, in turn, became the main instrument
of macroeconomic policy (Nassif et al., 2020).?

The Central Bank of Brazil sets the basic interest rate aiming to make inflation
converge towards the inflation target established by the National Monetary Council.
Brazilian inflation targeting regime works according to an annual target for full (rather
than core) inflation to be achieved within each calendar year. The target has a tolerance
range, which varied in the last two decades. In this period, inflation rate was outside the
tolerance range in six years: 2001, 2002, 2003, 2015, 2017, and 2021. With the exception of
2017, in which inflation rate was below the target, in all the other cases the inflation rate
exceeded the inflation target, owing to substantial shocks in the exchange rate or in
commodity prices.?

The success of the inflation target regime has frequently relied on currency
appreciation, especially in years of international price shocks (Barbosa-Filho, 2008;
Nassif et al.,, 2020). Despite keeping inflation within a foreseeable range, inflation
targeting has been associated with a poor performance in terms of growth, and with the

persistence of high real interest rates (Modenesi and Aratjo, 2013; Nassif et al., 2020).

See Mundell (1960).

This policy regime is thus in line with the guidelines of the New Macroeconomic Consensus. In this view,
by properly anchoring inflation expectations, leading the inflation to its target would imply also closing
the output gap in the so-called divine coincidence (Blanchard and Gali, 2007). A brief discussion on the
New Keynesian Phillips Curve can be found in the first chapter of this thesis. In this framework, a flexible
exchange rate would play an auxiliary role.

Although the interest rate is the relevant policy instrument in the inflation targeting regime, in open
economies, a complementary role is played by the nominal exchange rate through its direct impact on prices
and foreign demand (Svensson, 2000).
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Estimates highlighted the role of the exchange rate and commodity prices as the
main explanations of inflation in Brazil. @ Braga and Bastos (2010) estimate an
Autoregressive Distributed Lags Model with data from 1999 to 2008 to analyze the
causes of inflation in Brazil. While the international price of basic commodities and the
exchange rate were the main causes of inflation, excess demand and money wages were
not significant in this estimate. Other studies disaggregated the components of inflation,
searching for industry-specific explanations of price changes (Bastos et al., 2015; Braga,
2013; Braga and Summa, 2016; Martinez and Cerqueira, 2013). These studies verify if
aggregated results are also observed in the industry level. Besides, they capture the
relation between inflation and the change in relative prices. The relative importance of
each sector on Brazilian inflation has varied since 1999. In times of international price
shocks, foodstuff and other tradable dominate the price index. In a recent period of
labor market tightening, inflation was concentrated in services rather than in industrial
goods (Santos et al., 2018). Disaggregating inflation among durable goods, semi-durable
goods non-durable goods and services, Braga (2013) shows that the main cause of
inflation was imported inflation — a measure that combines the index for international
price of basic commodities and the Brazilian exchange rate. The author also found a
structural break in the series of prices monitored by the government. This series
achieved greater stability in 2006, confirming the success of regulatory changes
introduced in this period in order to reduce the impact of public services in total
inflation (Braga, 2013; Martinez and Cerqueira, 2013).

Braga and Summa (2016) disaggregated inflation in four components: prices
monitored by government, foodstuff, industrialized goods and services. In their
analysis, based on data for the period 1999-2012, the exchange rate and international
prices affected all four components of inflation. Another result obtained is that inflation
of the services sector presented a great degree of inertia.* Finally, Bastos et al. (2015)
adopted a model of auto regressive distributed lags to investigate the behavior of
inflation over seventeen distinct industries (from extractive industry and
manufacturing), using data for the period 1996-2011. Results reiterated the importance
of the exchange rate and of international prices of basic commodities among the
determinants of the inflation in industrial goods. The industries in which imported

inflation presented a higher impact were those with greater interaction with

The role of past inflation in explaining current inflation has been highlighted in different studies. In general,
the autoregressive component of inflation has been found to be significant and strong. Nevertheless, inertia
is not large enough to justify an accelerationist interpretation of the Phillips curve (Summa, 2011).
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international markets and with larger diffusion of imported inputs and final goods
(Bastos et al., 2015).

3.3 Data

Our dataset comprises the variables usually included in time series analysis of inflation
and monetary policy (Miranda-Agrippino and Ricco, 2021) Consumer Price Index,
Interest rate, GDP, Exchange Rate, and Commodity Prices. The novelty of this paper is
to introduce an index of imported cost-shocks at the intermediate goods level. That is
done with the inclusion of a Foreign PPI, following Auer and Mehrotra (2014), and Auer
et al. (2019). These authors employed this index to analyze price co-movements across
countries, showing that input-output linkages are fundamental to explain the
synchronization of inflation rates across advanced economies. We introduce the Foreign
PPl in a time series analysis of Brazilian inflation. Imported cost-shocks may generate
an additional source of inflation in open economies, in addition to commodity prices
and exchange rates. Next section provides further details about the construction of the
measure of the Foreign PPI for Brazil.

The measure of CPI is the National Price Index to the Broad Consumer (IPCA),
released monthly by the Brazilian National Bureau of Geography and Statistics (IBGE).
The index measures the inflation of a bundle of goods and services traded in retail. The
index’s bundle corresponds to the household consumption of 90% of the population in
the areas covered by the National System of Consumer Price Indexes. It is noteworthy
that the inflation target pursued by the Central Bank is set in terms of the IPCA, which is
therefore the most relevant price index for monetary policy.

Recent studies of inflation and monetary policy include an index of industrial
production as a measure of output slack, identifying demand shocks
(Miranda-Agrippino and Ricco, 2021; Ramey, 2016). However, the growing importance
of services suggest that industrial production may not completely capture demand
shocks. Services have dominated inflation in Brazil in the early 2010s (Santos et al.,
2018). Therefore, we include real GDP to account for domestic shocks of supply and
demand. The monthly series of the real GDP is generated by the Central Bank of Brazil,
through an interpolation of the Quarterly GDP series released by the Brazilian National
Bureau of Geography and Statistics (IBGE). The interpolation into a monthly basis is
based on additional data on industrial production, electric energy consumption,

primary goods exports, and price indexes. As a robustness check, we replace real GDP
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with an index of industrial production in the VAR estimate. We find similar results, as
reported in section 3.6.1.

As for the interest rate, we choose the one year base nominal rate as our policy
variable as in Gertler and Karadi (2015). The variable for the interest rate is the nominal
policy rate set by the Central Bank of Brazil, on a yearly basis. Figure 3.1 shows that the
interest rate series was at a peak in the first years of the inflation targeting regime, as a
response to adverse external shocks. In the following years, the interest rate decreased
progressively, in spite of the occasional policy shocks in response to inflation.

The measure of the exchange rate is the monthly average of the nominal dollar-real
exchange rate. The exchange rate is expressed in dollars per real (US$/R$). An increase
in the exchange rate variable thus implies a depreciation of the Brazilian currency with
respect to the U.S. dollar. The choice of the exchange rate variable is consistent with the
central role of the U.S. currency in price setting globally (Casas et al., 2017; Gopinath,
2015). Gopinath et al. (2020, p. 678) argue that the “vast majority of trade is invoiced in a
small number of currencies, with the US dollar playing a dominant role”. Therefore, the
dollar exchange rate dominates the bilateral exchange rate in price pass-through
estimates. The US dollar is also a key predictor of trade volume and inflation in the
rest-of-world (Casas et al., 2017; Gopinath et al., 2020).

The preference for the nominal dollar-real exchange rate over measures of the effective
exchange rate is also due to the correlation of the effective exchange rate with the Foreign
PPI. Both variables consist of an average weighted according to the share of countries in
Brazilian trade. Hence we include the nominal dollar-real exchange rate, to capture the
pure exchange rate effect in the baseline model.

Consumer Price Index, GDP, Commodity Price index and PPI are included in logs.
Interest rate is expressed in the nominal units for 12 month period. All the series are
introduced in a monthly basis from January of 1999 until December of 2020. The sample,
thus, includes 264 observations for six variables. Data sources are summarized in table
3.1.
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TABLE 3.1: Summary of Data

Variable Description Source
CPI Consumer Price Index (IPCA) IBGE
Interest Rate Base Interest Rate in B.razﬂlan Central Bank BCB
accumulated in 12 months

Real GDP Real GDP 12 months IBGE
Exchange Rate Nominal Effective Exchange Rate BCB
Own Elaboration.
Data f MDIC,

Foreign PPI Producer Price Index of Brazilian Imports ata fom
EuroStat, OECDStat
and National Sources.**
Commodity Prices Commodity Price Index IMF

* IBGE stands for the Brazilian National Bureau of Geography and Statistics. BCB stands for the
Central Bank of Brazil. MDIC is the Ministry for Development, Industry and International Trade.
IMF, International Monetary Fund.

™ National Sources are detailed in the Appendix.

3.3.1 Stationarity Analysis

We analyzed the stationarity of the series by running Augmented Dickey Fuller and
Phillips Perron tests. We conclude that CPI, GDP, Exchange rate, Commodity prices and
Foreign PPI have a unit root. The first-difference of all those series is stationary. The
level of Interest Rate is stationary.  Test statistics and p-values for level and
first-difference unit root tests are reported in the appendix A.

Johansen trace test indicates the existence of two cointegration relationships among
the model variables at the 5% level.> The presence of cointegration relations suggest the
preference for including cointegration vectors in a Vector Error Correction models with
variables in first difference. Nevertheless, an alternative approach lies in the estimate
of VARs in levels without imposing restrictions related to the cointegration relations.
Levels VARs are often chosen in the literature (Miranda-Agrippino and Ricco, 2021) since
they are robust to cointegration and provide consistent impulse-response functions in the

short run.

5 Johansen trace test is reported in Appendix B.
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FIGURE 3.1: Summary of Data, 1999-2020.

Note: GDP, CPI and Foreign PPI in percentage change over 12 months. Exchange Rate, Interest Rate and
Commodity Prices in levels.
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3.4 Methodology

3.4.1 Foreign PPI

We build a Foreign Producers Price Index for Brazil, inspired by Auer and Mehrotra
(2014) and Awuer et al. (2019). The authors derive country-level indexes of imported
producer prices to capture cost-shocks at sectorial and aggregate levels.

The ultimate object of interest is the country-level rather than sector-level inflation.
Thus, we aggregate sectoral PPI series and cost shocks using sectoral output weights.

Previous studies have examined the role of input linkages in inflation
synchronization (Auer et al., 2017; Auer and Saure, 2013). Other studies have used data
on global input linkages, domestic prices and nominal exchange rates to obtain

measures of real exchange rates, as Bems and Johnson (2017) and Patel et al. (2019).

PPL =Y wey <P P I”) [3.1]
ceC Eot

Equation 3.1 shows how we computed the Foreign PPI. The variable is a weighted
average of the producer price indexes of Brazilian trade partners. The ratio between
each countries” producer price index (PPI;;) and its exchange rate with respect to the
dollar (e.) gives us each countries” producer inflation in dollar terms. ¢ is the average
for period t of the rate defined as the unit of the currency of country c required to buy
one dollar. The inclusion of the exchange rate is an refinement on the measure proposed
by Auer and Mehrotra (2014) and Auer et al. (2019). These authors studied a sample
mainly formed by countries with great stability of prices and exchange rates. While
omitting the exchange rate is unlikely to be a problem in studies focusing on advanced
economies, that is not the case for emerging market economies. A few Brazilian trade
partners presented very high inflation rates in the period, so that they dominate the
index if we omit the exchange rate. These high inflation rates often emerge from high
exchange rate devaluations. In that case, the change in prices as measured in foreign
currency is the net outcome of the two contradictory effects. This net effect, captured in
our index, is the measure coherent with the economic transmission mechanism since the
final impact of a country’s inflation on other economies depends on the combined effect

of domestic inflation and the exchange rate.6

6 In other words, the impact of inflation in country A on inflation in country B also depends on the changes in
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The weights (w.;) are given by the annual share of each country (c) in Brazilian
imports of Intermediate and Capital goods. Brazilian trade data is processed by the
Special Secretary of Trade and International Affairs (Secint), being classified into four
groups: capital goods, intermediate goods, consumption goods, fuels and lubricants. A
small portion of traded goods fall in the non-specified residual classification.

The countries included in the sample for computing Brazilian Foreign PPI were
responsible for more than 80% of Brazilian imports of Intermediate and Capital goods
during the period 1999-2020. Table 3.2 presents the average share of each country
included in the index in Brazilian imports of intermediate and Capital goods in the
whole period. The table shows that these imports are distributed among advanced and
developing economies.

TABLE 3.2: Average share in Brazialian Imports of Intermediate and
Capital goods, per country, 1999-2020.

United States 19.33% Russia 1.58% Turkey 0.30%
China 13.00% India 1.37% Norway 0.30%
Germany 8.51% Sweden 1.28% Czech Republic 0.29%
Argentina 7.32% Belgium 1.09% Ireland 0.27%
Japan 4.70% Thailand 1.04% Portugal 0.24%
Korea 3.76% Netherlands 0.89% Hungary 0.19%
Italy 3.55% Paraguay 0.62% Slovakia 0.07%
France 3.42% Finland 0.60% Luxembourg 0.06%
Spain 1.95% South Africa 0.44% Greece 0.05%
Mexico 1.88% Denmark 0.37% Slovenia 0.04%
United Kingdom  1.75% Poland 0.32% Estonia 0.02%

The countries add up to 80.6% of Brazilian imports of Intermediate and Capital
goods in the period 1999-2020.

The evolution of the share of the main countries since 1999 can be seen in Figure 3.2.
The figure reveals the trends of Brazilian trade found in the last two decades as the rise of
Chinese share and the relative loss of importance of the United States. For our purposes,
this implies that inflation in China is increasingly more influential to explain inflation in
Brazil (as may be the case for many countries).

The implicit hypothesis that foreign producer price shocks are passed through to
domestic prices is compatible with marginal cost pricing and constant markups over
average costs (Auer et al., 2019). This hypothesis is also compatible with the theoretical

framework presented in the second chapter of this thesis.

the exchange rate between the currencies of A and B.
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FIGURE 3.2: Share in Brazilian imports of Intermediate and Capital goods

Recent results showed that cost shock pass-through at the border is high and close to
one. Ahn et al. (2017) analyze the pass through of imported inputs into producer prices
at a sector-level. The authors construct an effective imported input price index, based on
the sector-level import price index and data from the input-output table, finding a long
run pass through of 0.7 for Korea, and a nearly complete pass through for France,
Germany and Netherlands. In turn, Berman et al. (2012) find a nearly complete
pass-through of exchange rate shocks into import prices, exceeding the pass-through
into consumer goods prices.

Cost indexes are rarely employed in empirical analysis of Brazilian inflation.
Recently, Pimentel et al. (2020) constructed cost indexes for 21 industrial activities, based
on intermediate consumption from the National Accounts. The authors showed the
pass-through of positive cost shocks is higher than for the negative cost-shocks in all
industries. The result evidences the existence of asymmetry in the pass-through of cost
into prices. Prompted by the cost shocks following the outbreak of the COVID-19
pandemic crisis, the Central Bank of Brazil analyzed the impact of costs on inflation in
24 industrial activities BCB (2021). Cost indexes were built by combining the
intermediate consumption structure from the Input-Output Matrix released in 2015 with

price series from domestic price indexes and imports data. The prices of these industrial
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activities follow closely the cost indexes. Evidence shows a rapid pass-through of costs
into final prices in the manufacturing industry in the period 2005-2020. Still, the
pass-through was high and fast in 2020, surpassing what would be expected
considering the historical pattern (BCB, 2021).

3.4.2 VARS and SVARS

The study of the propagation of macroeconomic shocks still generates controversy
among economists.  Since the seminal work ok Sims (1980), Structural Vector
Autoregressive (SVAR) have become one of the most used methodologies in empirical
research with time series data, in particular in empirical macroeconomic analysis (Kilian
and Liitkepohl, 2017). Vector Autoregressive (VAR) models consist of multivariate
autoregressions in which each model variable is regressed on its own lags and lags of
the other model variables. The innovation vector in a reduced-form VAR, u; in equation
3.2, represents the innovations of the model, given the information set formed by the
lags of the variables in y;. u; can also be interpreted as a linear combination of the

underlying structural shocks (Gambetti, 2021).

ve=Y Dpyi_p+u [3.2]

The reduced-form VAR is therefore the basis for the identification of the economic
structural shocks. The vector of structural shocks, w; in equation 3.3, contains
uncorrelated shocks with a well-defined economic interpretation. Many different
methods can be used to identify these shocks. Structural Vector Autoregressive models
express endogenous variables as a combination of current and past economic shocks.
The study of VAR in the structural form allows researchers to quantify causal relations
in the data. SVARs therefore provide a useful framework for macroeconomic analysis in
which the dynamic response of each variable to economic shocks can be represented by

impulse response functions (Gambetti, 2021; Kilian and Liitkepohl, 2017).

Boy: = Z Byyt—p + wt [3.3]

A common methodology to identify structural shocks is found in the imposition of

short-run restrictions through the Cholesky decomposition (Blanchard and Quah, 1988).
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As for the domestic variables, we follow a usual ordering found in the empirical literature
on of inflation and monetary policy (Sims, 1992), testing alternative orders as robustness
check.” Considering that Brazil is a price-taker in international markets allows us to
assume that Foreign PPI and Commodity Prices are not affected by contemporaneous
shocks in the domestic economy. However, we consider that Foreign PPI may be affected
by changes in Commodity Prices.

The order of variables adopted in our analysis is expressed in equation 3.4. The model
includes 12 lags for each variable since it relies on monthly data. The model’s estimate

also includes a constant term.

- 0 0 0 0 Commodity
- = 0 0 0 O ForeignPPI
— — — 0 0 O InterestRate
Boy: = [3.4]
- — — — 0 0 ExchangeRate
- - — — — 0 CPI
- - - - - = GDP

7 Alternatively, we may consider that the information set underlying monetary policy decisions is updated
with the contemporaneous variables. We thus consider an alternative ordering of the Cholesky matrix,
setting the interest rate as the most endogenous variable to contemporaneous shocks. This robustness test,
presented in section 3.6.3, confirms the results obtained here.
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3.5 Foreign PPI Shocks and Inflation in Brazil

We tested the hypothesis that Foreign PPI explains domestic CPI for Brazil in the period

1999-2020. Foreign PPI may be an additional transmission channel of external shocks to

domestic inflation. Figure 3.3 reports the response of CPI to structural shocks identified

in the model.® Shocks in Foreign PPI increase the CPI in the first twelve months. The

impact of the shocks is weakly reverted in the following periods. Cumulative impulse

response functions (figure 3.4) show that the positive effect is persistent over the time

horizon. The positive effect is significant within the 90% level until period 13.
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FIGURE 3.3: Non Cummulative Response of CPI to Structural Shocks

Note: Non Cummulative Impulse Response Functions of CPI to Shocks in GDP, CPI,
Exchange Rate, Interest Rate, Foreign PPI, and Commodity Prices.

Impulse response functions confirm the importance of the exchange rate and

8 The complete impulse response functions are presented in the appendix.
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commodity prices to explain the CPI. Real domestic shocks as measured by the real GDP
cause increases in the price level. In the baseline specification, interest rate shocks
increase the price level in the whole period, presenting a persistent price puzzle. The
significant positive effect of interest rate shocks on CPI means that monetary policy does
not show the expected effect in the impulse response functions. However, the expected
negative effect reappear (sometimes after a short lived price puzzle) in the impulse
response functions when we replace the real GDP with an Industrial Production index
or when we drop the extreme observations associated with the COVID-19 pandemic

crisis.
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FIGURE 3.4: Cummulative Response of CPI to Structural Shocks

Note: Cummulative Impulse Response Functions of CPI to shocks in GDP, CPI,
Exchange Rate, Interest Rate, Foreign PPI, and Commodity Prices.

In addition to the impulse response functions, the Structural VAR methodology
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allows us to describe how much of the forecast error variance (or prediction mean
squared error) of the dependent variable is accounted for by each structural shock at
different time horizons (Kilian and Liitkepohl, 2017; Kilian and Park, 2009).

Table 3.3 reports the forecast error variance decomposition for CPI. Foreign PPI
shocks account for 11.03% of the forecast error variance of Brazilian inflation at the
12-month horizon. Its explanatory power decreases to 7.47% at the 36-month horizon. It
is noteworthy that until the 36-month horizon, Foreign PPI shocks are approximately as
important as Commodity Prices shocks to explain the forecast error variance of CPI. The
results confirm that the Exchange Rate shocks have the largest explanatory power over
the variance of CPI. Exchange Rate shocks account for 31.29% of the forecast error
variance at the 12-month horizon, and for 54.40% of the forecast error variance at the
36-month horizon. In the long run, almost half of the variance of Brazilian inflation is

explained by the exchange rate.

TABLE 3.3: Forecast Error Variance Decomposition for CPL.

Time Horizon GDP CPI Exchange Rate Interest Rate Foreign PPI Commodity Prices

12 1.82 45.02 31.29 3.71 11.03 7.13
24 491 34.11 45.87 2.14 6.76 6.23
36 5.14 19.08 54.40 5.54 7.47 8.37
120 13.14 11.79 47.75 15.07 10.18 22.08

Percentage of Ahead Forecast Error Variance Explained by structural shocks on GDP, CPI, Exchange Rate,
Interest Rate, Foreign PPI, Commodity Prices at the respective time horizon.

Figure 3.5 plots the historical decomposition of the stochastic component of CPI
according to the structural shocks. Shocks related to the external sector (captured by the
variables Exchange Rate, Foreign PPI, and Commodity Prices) dominated the
explanation of the stochastic component of the CPI series. The exchange rate presented
an outstanding role, confirming the results of previous research. This variable
responded for 27.17% of the total shocks affecting CPI. The CPI itself responded for
29.0% of the shocks. Foreign PPI shocks explain 12.05% of the stochastic component of
CPI in the period. Finally, GDP, Interest Rate, and Commodity Prices represented,
respectively, 10.17%, 7.87%, and 13.75%. The monetary policy instrument presents the
weakest effect on the CPI series. However, monetary policy becomes much more

effective once we consider that it also operates through the exchange rate effect.
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FIGURE 3.5: Historical Decomposition of CPI according to shocks on GDF,
CPI, Exchange Rate, Interest Rate, Foreign PPI, and Commodity Prices.

We conclude that international shocks have been fundamental to explain inflation in
Brazil in the last decades. In particular, shocks on producer prices of Brazil’s trade
partners are shown to be a relevant transmission mechanism of international shocks to
domestic inflation. Impulse response functions show that Foreign PPI has a positive and
significant effect on domestic CPI. Foreign PPI shocks are also an important explanation
of the variance of CPI's forecast error, especially in the short-term. Historical
decomposition confirmed the relative importance of the effect of Foreign PPI shocks on
CPL. We will show in the next section that this result is robust to alternative
specifications and change in variables.

The prominent role of shocks related to the external sector undermines the power of
monetary policy to control inflation. The only effective instrument to avoid the
transmission of international shocks is the appreciation of the exchange rate. This
variable, however, must be defined according to a broader policy perspective, since it
affects financial stability, besides of interacting with distribution and trade (Nassif et al.,
2020). Therefore, our results seem to confirm that the inflation targeting regime relied on
the exchange rate effect of contractionary monetary policy. Finally, the pass through of
foreign costs shocks into final prices may be avoided through the stabilization of
domestic basic input prices. In Brazil, a great deal of basic input prices are monitored by
the government or are directly set by state owned companies. Such prices may be key to

mitigate the volatility coming form foreign shocks.
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3.6 Robustness Analysis

We performed different analyses to test the robustness of the results of the baseline
model. We tested if results are robust to (a) replacing real GDP with an Industrial
Production index; (b) dropping the observations of 2020 (due to the pandemic crisis)
from the sample; (c) making monetary policy the most endogenous variable in the
identification of the contemporaneous shocks; (d) estimating the impulse response
functions with local projections.

The sign of the expected effect of shocks in Foreign PPI on CPI did not change in these
analyses. The magnitude of the effect became smaller in specification (a), and greater in
specification (c). Foreign PPI shocks are shown to have a persistent positive effect on
CPI in most cumulative impulse response functions. The main conclusions of the model
are therefore robust to changes in the variable measuring real domestic shocks, dropping
extreme observations related to the pandemic crisis and changing the recursive ordering
of structural shocks. Local projections estimate showed a positive and significant effect

only in the initial periods, but this effect soon becomes non significant afterward.’

3.6.1 Industrial Production

We tested if the results are robust to the use of an index of industrial production as a
measure of domestic real shocks rather than the GDP. Industrial production index is often
preferred in the literature (Gertler and Karadi, 2015; Ramey, 2016), since it is a volume
index measured in a monthly basis while a monthly GDP series relies on the interpolation
of quarterly series. Nevertheless, in the particular case of Brazil, the real GDP series
provides a longer time horizon, which allowed us to estimate the model from 1999-2020.
In contrast, the index of industrial production dates back to 2002, reducing the sample
size to 228 observations.

Figure 3.7 plots the industrial production index in the period 2002-2020. The series is
released by the Brazilian Bureau of Geography and Statistics (IBGE).

Future research may explore Bayesian Local Projections estimate to improve the efficiency of the impulse
response functions.

100



CHAPTER 3. INTERNATIONAL INFLATION AND TRADE LINKAGES IN BRAZIL
UNDER INFLATION TARGETING

120

100

80

60 -

40 -

0 . . L . . . L . .
2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

FIGURE 3.6: Industrial Production

Impulse response functions show that the results obtained in the baseline model are
robust to the substitution of real GDP with a series of Industrial Production. Foreign PPI
shocks have a positive effect on CPI. The non cumulative impulse response converges
to zero. The cumulative effect of Foreign PPI shocks on CPI is positive and persistent,
as shown in figure 3.7. The cumulative effect is significant at the 90% level until the
12th month following the shock. Appendix D reports the complete impulse response

functions.
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FIGURE 3.7: Non cumulative (left) and cumulative (right) response of CPI
to shocks on the Foreign PPI.

3.6.2 COVID Shocks

The COVID-19 pandemic engendered the deepest recession of the last decades. The
outbreak of the pandemic crisis thus generated a sequence of extreme observations after

March 2020. The pandemic shocks caused an immediate fall in international trade,
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disruption in Global Value Chains, sharp changes in commodity prices, and a huge
depreciation of the Brazilian currency (Hevia et al., 2020; Kohlscheen et al., 2020). The
huge data variation in the months following the pandemic outbreak constitutes a
challenge for the estimation of parameters of VAR models (Lenza and Primiceri, 2020).
Dropping the extreme observations related to the pandemic can be an alternative for
parameter estimation in time series analysis (Lenza and Primiceri, 2020). Nevertheless,
dropping such observations can harm the predictive power of the model, since it
underestimates the variance of the Data Generating Process.

We therefore test if the observations following the pandemic crisis affect the
conclusions of the baseline model. Hence, we dropped the observations of 2020,
remaining with a dataset of 252 observations. We then reestimated the model with the
reduced sample by following the same procedure as in the baseline model. Figure 3.8
shows the response of CPI to Foreign PPI shocks in the new estimate. The complete

impulse response functions are reported in the appendix.
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FIGURE 3.8: Non cumulative (left) and cumulative (right) response of CPI
to shocks on the Foreign PPI.

We conclude that our main result is robust to the drop of the extreme observations
following the pandemic crisis. Foreign PPI still presents a positive and significant effect
on CPIL The response of CPI to Foreign PPI shocks becomes negative, but not significant
from the 13th period onward. Notwithstanding this change in sign, the cumulative effect
remains positive in the 24 months horizon, and significant at the 90% level until the 12th

month after the shock.
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3.6.3 Monetary Policy

The baseline model relied on the recursive ordering of the orthogonalized shocks as
described in section 4.3. The ordering imposed that Foreign PPl and Commodity Prices
are not affected by domestic contemporaneous shocks. That assumption ensured that
real international shocks are independent from contemporaneous domestic shocks.
However, this strategy has the downside of assuming that monetary policy has a
delayed response to domestic shocks.

The recursive ordering of structural shocks in VARs models usually considers that
monetary policy respond contemporaneously to both domestic and external shocks, but
has a lagged effect on these variables. Therefore, the standard identification strategy
imposes zero contemporaneous restrictions to the monetary policy variable (Christiano
et al., 1998). In fact, Central Banks are likely to consider a broader informational set,
anticipating the impact of economic events before they affect the meaningful variables
(Romer and Romer, 2000; Sims, 1992).

We therefore test if the results from the baseline model are robust to the change in the
identification of structural shocks. Namely, we reordered the Cholesky matrix, setting
the Interest Rate as the most endogenous variable to contemporaneous shocks. Figure
3.9 report the response of CPI to Foreign PPI shocks in the alternative specification of the
model.

Impulse response functions show that the effect obtained in the baseline model is
robust to the alternative specification. The sign of the effect of Foreign PPI shocks on
CPI follows the expected result. The impulse response follows a similar patter as in the
baseline case, with an initial increase in CPI, stabilizing in a longer time horizon. The
effect is has a greater magnitude with respect to the baseline model. The positive effect
is significant (at the 90% level) until eight periods following the shocks in the non
cumulative impulse response function. The cumulative impulse response function
reveals a positive and significant effect until the 12th period after the shock. The

complete impulse response functions can be found in Appendix D.
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FIGURE 3.9: Non cumulative (left) and cumulative (right) response of CPI
to shocks on the Foreign PPL.
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3.6.4 Local Projections

Local projection estimations can be employed to test the robustness of impulse response
functions estimated by VARs. Jorda (2005) introduced local projections as an alternative
method to Structural VARs. Local projections are robust to misspecification of the Data
Generating Process. If the VAR adequately captures the data generating process, it is the
optimal model to recover impulse responses at all horizons. However, if the VAR is
misspecified, then the specification errors will be compounded at the increasingly
distant horizons of the impulse response functions (Jorda, 2005). Alternatively, Jorda
(2005) suggests collecting projections local to each forecast horizon. Local projections are
analogous to performing a series of direct forecasts, while the VAR method is analogous
to the iterated forecasting method (Ramey, 2016). Once local projections impose fewer
restrictions than VAR models, “the estimates are often less precisely estimated and are
sometimes erratic. Nevertheless, this procedure is more robust than standard methods,
so it can be very useful as a heuristic check on the standard methods.” (Ramey, 2016).
We thus tested the robustness of our results by estimating the local projections impulse
response function.

We estimated the impulse response of CPI to Foreign PPI shocks at the horizon h

according to the following model:

CPI;1y = 0, €1 + ControlVariables; + yyp, [3.5]

€ stands for the Foreign PPI shocks. Shocks were recovered by means of a Structural
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VAR model that regressed Foreign PPI against Commodity Prices. Foreign PPI shocks are
therefore the structural residuals of the Foreign PPI equation. ControlVariables include
a deterministic term (constant), the lagged dependent variable (CPI) and current and
lagged variables included in the baseline model (that is, GDP, Interest Rate, Exchange
Rate, Commodity Prices). We used a lag length of 12 periods for the shock, the dependent
variable and the controls. Local projections may generate serial correlation in the error
terms owing to the successive leading of the dependent variable (Jorda, 2005). Therefore,
we use the Newey-West correction for the standard errors (Newey and West, 1987).

Figure 3.10 plots the impulse response function of Foreign PPI shocks on CPIL Impulse
response function shows a initial positive and significant effect smoothed in the following
periods. The cumulative impulse response shows a positive, although it is significant
only in the initial periods following the shock. We conclude that estimating the impact
of Foreign PPI shocks on CPI with Local Projections method provides the expected sign,
as in the baseline model. However, widening confidence intervals make the effect non
significant after the initial periods following the shock. In fact, local projections are likely
to be less efficient than iterated methods, thereby being subject to volatile and imprecise
estimates (Ramey, 2012). Future research may improve the identification of Foreign PPI
shocks and estimate with a more efficient methodology as Bayesian Local Projections
(Miranda-Agrippino and Ricco, 2021).
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FIGURE 3.10: Non cumulative (left) and cumulative (right) response of CPI
to shocks on the Foreign PPL
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3.7 Final Remarks

We analyzed if cost shocks in the rest of the world affect inflation in Brazil. The effect of
foreign producer price shocks had not been addressed by the literature on Brazilian
inflation yet, although the effect was tested for other countries (Auer et al., 2019; Auer
and Mehrotra, 2014). To measure foreign producer price shocks, we built a Foreign PPI
according to the producer price indexes of Brazilian trade partners and their share on
Brazilian imports of intermediate and capital goods. Impulse response functions
confirm the expected effect of the Foreign PPI on the domestic CPI. Impulse response
functions also confirmed the overall importance of exchange rate and commodity prices
as explanations of CPI. We conclude that the index measuring international cost shocks
was a significant transmission channel of external shocks to domestic CPI in Brazil in
the last two decades. The result is robust to the replacement of GDP with an Industrial
Production index, dropping the observations related to the pandemic crisis, and making
monetary policy the most endogenous variable in the identification of the
contemporaneous shocks. Local Projections estimate of impulse response functions
shows the expected sign, although the result becomes non-significant a few periods after
the shock.

Overall, our results reveal the dominance of shocks related to the external sector
(Exchange Rate, Foreign PPI, and Commodity Prices) over domestic shocks (GDP and
Interest Rate) to explain inflation in Brazil. The importance of international shocks and
of Foreign PPI in particular has important implications for monetary policy.
International shocks are not affected by the policy rate pegged by the Central Bank of
Brazil. However, the impact of these shocks on Brazilian prices also depend on the
exchange rate. Therefore, our results seem to confirm that the inflation targeting regime
relied mainly on the exchange rate effect of interest rate increases, confirming previous
results. Finally, this chapter provides an additional variable explaining the effect of

external shocks on domestic inflation in Brazil.
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Appendix

A Unit Root tests
The table below presents test statistics and p-values for levels unit root tests.

TABLE A.1: Unit Root tests in levels

Variable Test Statistic ADF P-value ADF Test Statistic PP P-value PP
GDP —0.6769 0.9717 1.4063 0.9900
CPI —1.8219 0.6509 —4.7095 0.8461
ExchangeRate —1.4474 0.8086 —3.3310 0.9189
InterestRate —3.7174 0.0236 —10.4646 0.5232
ForeignPPI —1.5936 0.7471 —3.9482 0.8889
CommodityPrices —1.5003 0.7864 —4.6251 0.8509

TABLE A.2: Unit Root tests in first difference

Variable Test Statistic ADF P-value ADF Test Statistic PP P-value PP
GDP —3.5300 0.0403 —51.4616 0.01
CPI —5.8647 0.01 —102.6247 0.01
ExchangeRate —6.1267 0.01 —191.1040 0.01
InterestRate —7.1256 0.01 —41.1915 0.01
ForeignPP1 —6.0357 0.01 —126.9793 0.01
CommodityPrices —6.2574 0.01 —191.5341 0.01

B Cointegration Analysis

TABLE B.3: Johansen trace test

Hy Test Statistic 10% 5% 1%

r<5 0.32 6.50 818 11.65
r<4 8.26 15.66 1795 23.52
r<3 19.23 28.71 3152 3722
r<2 41.49 4523 4828 5543
r<l1 81.82 66.49 70.60 78.87
r=20 136.40 85.18 90.39 104.20
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C Baseline Model

Impulse Response Functions
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FIGURE 3.11: Non Cummulative Impulse Response Functions of the
Baseline Model
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Forecast Error Variance Decomposition
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FIGURE 3.13: Forecast Error Variance Decomposition of the Baseline Model
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D Impulse Response Functions of the Robustness Tests

Industrial Production
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FIGURE 3.18: Non Cumulative Impulse Response Functions
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FIGURE 3.19: Cumulative Impulse Response Functions
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Chapter 4

Growth and debt stability in a
supermultiplier model with public

expenditures and foreign trade

4.1 Introduction

Post-Keynesian Economics assigns a prominent role to government and foreign trade as
drivers of demand. Government spending and exports are typical examples of "external
markets" (Kalecki, 2016), fundamental for the absorption of growing output in capitalist
economies. External to the capitalist income circuit, these expenditures can be defined as
autonomous demand (Cesaratto, 2015). In the Sraffian supermultiplier class of models,
autonomous expenditures are the ultimate drivers of demand and growth. Because of
this key role, they must be carefully appreciated. Thus, we investigate two dimensions of
the sustainability of foreign trade and government spending. The first one concerns the
balance of payments and the external constraint, and the second, the long-run stability of
public finance.

The Sraffian supermultiplier provides a useful framework for analyzing the
consequences of autonomous demand to economic growth (Freitas and Serrano, 2015;
Serrano, 1995a). The supermultiplier literature has discussed growth models led by
different sources of autonomous demand (Allain, 2015; Hein, 2018; Lavoie, 2016; Nah
and Lavoie, 2017; Nomaler et al., 2021). However, growth in the supermultiplier
depends on the long-run sustainability of the financial stocks behind the autonomous
components of aggregate demand (Hein and Woodgate, 2020; Pariboni, 2016b). Steady
growth in an open economy with government thus requires the stability of the financial
imbalances of the public and the external sectors.

This chapter aims to analyze the sustainability of growth led by exports and public
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expenditure. Hence, we examine the stability of external and public debt ratios in a
supermultiplier model with exports and public expenditure. Debt ratios are stable when
the growth rates (of output or exports) are larger than the interest rates on the (public or
external) debt service. Nevertheless, the growth of public expenditures may threaten the
stability of the external debt in the presence of international financial constraints.
Therefore, we propose a fiscal policy rule that contains foreign indebtedness. Five
simulated experiments support the analytical conclusions of the model and compare
policy alternatives.

We contribute to the Sraffian supermultiplier literature by modeling an open economy
with government and assessing the sustainability of its growth path. Differently from
most of the supermultiplier literature, we explicitly introduce more than one autonomous
expenditure and allow for changes in the composition of autonomous demand. We also
contribute to the literature on growth and the external constraint (Barbosa-Filho, 2001;
Moreno-Brid, 1998; Thirlwall, 1979) by discussing how this constraint emerges in an open
economy supermultiplier model. Thirlwall’s Law reappears as an upper limit to growth
in the long run. Nonetheless, introducing a domestic autonomous expenditure implies
that the external constraint is not always binding given that demand is not driven only by
exports. Finally, we show that treating the external constraint as a long run debt-stability
condition also may relax this constraint in the short run, which confirms the importance
of an out of the steady-state analysis.

The remainder of this chapter is structured as follows. Section 2 presents the Sraffian
supermultiplier growth model, describing its contribution to demand-led growth
theory. Section 3 extends the model for an open economy with government, in which
exports and public expenditure compose autonomous demand. Section 4 discusses
public and external debt stability in demand-led approaches. The same section
introduces debt dynamics in the model, defining the equilibrium values for debt ratios
and the conditions for their stability. The section also proposes a fiscal policy rule, and
compare the results for external debt with Thirlwall’s tradition. Section 5 presents the
simulations of the model, exploring five different experiments. A final section
summarizes the main findings of the chapter.
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4.2 The Sraffian supermultiplier

The Sraffian Supermultiplier is a contribution to demand-led growth theory originally
proposed by Serrano (1995a, 1996b), extended lately by Freitas and Serrano (2015)
Serrano and Freitas (2017). By highlighting the role of autonomous components of
aggregate demand that do not generate productive capacity, the Sraffian
Supermultiplier coped with long-lasting shortcomings of demand-led models of
growth. In particular, this framework generates an endogenous convergence of the
degree of capacity utilization towards normal capacity without necessarily triggering
Harrodian instability neither relying on endogenous adjustments in income
distribution. For this reason, the supermultiplier has achieved greater acceptance within
the demand-led growth tradition, being endorsed by some Kaleckian scholars (Allain,
2015; Dutt, 2019; Hein, 2018; Lavoie, 2016).

The Sraffian supermultiplier combines an exogenous determination of distribution
and an investment function following the capital stock adjustment principle in a stable
path of growth which ensures convergence towards normal capacity. The exogenous
determination of distribution means that the model does not require any functional
relation between growth and distribution. Assuming distribution is exogenous to
growth means that the supermultiplier model can be integrated with the Classical
surplus approach to value and distribution. This approach analytically distinguishes the
theory of value and distribution from the theory of output and accumulation
(Garegnani, 1984). In this view, political and institutional factors, together with
economic factors, explain income distribution (Pivetti, 1991; Sraffa, 1960; Stirati, 1994).
This feature of the supermultiplier contrasts with the Cambridge growth model, in
which movements in functional income distribution allow for the equilibrium between
aggregate savings and investment.

In the Sraffian supermultiplier, investment adjusts to effective demand, in a way
similar to the accelerator investment function originally proposed by Harrod (1939). In
simple terms, the accelerator suggests that increases in productive capacity are a
consequence of higher use of existing capacity. Firms regularly operate with spare
capacity, thereby being able to attend to unexpected peaks of demand. Technical
conditions of productive efficiency define a degree of capacity utilization labeled as the
normal degree (Ciccone, 1986, 2011). If sales increase, capacity utilization will also
increase. If firms expect demand to remain persistently higher, they will expand
production capacity by investing in capital goods. It is noteworthy that the introduction
of the adjustment of capacity to demand does not necessarily trigger an unstable pattern

in the supermultiplier, in which it differs from Harrod’s growth model.! Harrodian

See Freitas and Serrano (2015) for an analysis of the stability condition of the Sraffian supermultiplier.
Estimating the model’s parameters for the US economy, Haluska et al. (2020) shows that Harrodian
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instability is solved with the presence of autonomous expenditures, which adjust the
economy’s average propensity to save to the investment share in output (Freitas and
Serrano, 2015; Serrano et al., 2019). Harrodian instability is also avoided due to the
assumption of a slow adjustment of capacity to demand (Freitas and Serrano, 2015).
Contrasting with Neo-Kaleckian growth models, in the Supermultiplier, there is no
direct relation between distributive variables (as profit rate) and investment. Hence, a
shift in distribution in favor of profits that is not followed by an increase in demand
(and, thus, use of capacity) will not push investment in this model.?

The main conclusion of the Sraffian supermultiplier posits that the growth rate of
non-capacity generating autonomous expenditures determines the growth rate of
aggregate demand, productive capacity, and output in the long run (Serrano, 1995b).
Demand drives output growth and capital accumulation, fitting in with desirable
features of a demand-led growth model.? Putting it differently, the supermultiplier is
consistent with the Keynesian Hypothesis — i.e., the notion that “in the long period, in
which productive capacity changes, no less than in the short period analyzed by
Keynes, it is an independently determined level of investment that generates the
corresponding amount of savings, rather than an autonomous propensity to save that
generates the level of investment as in the traditional answer” (Garegnani, 1992, p. 47).
Finally, capacity utilization converges towards an exogenous normal degree of capacity
utilization in a stable process.

The Sraffian Supermultiplier has stimulated the debate among heterodox
macroeconomists in the past few years (Allain, 2015; Cesaratto, 2015; Lavoie, 2016). As
the model achieved greater acceptance as a relevant contribution to demand-led growth
theory, further developments were introduced into the original framework.
Neo-Kaleckian scholars advanced an alternative version of the model, preserving an
autonomous parameter as a determinant of investment — together with deviations in
capacity utilization — in the short and the medium-run (Lavoie, 2016). This parameter
is often associated with capitalists “animal spirits” (Amadeo, 1986). The long-run of this
Neo-Kaleckain supermultiplier coincides with the fully adjusted position of Serrano’s
(1995a) model. Furthermore, different sources of autonomous demand, as public
expenditures (Allain, 2015; Hein, 2018) and exports (Nah and Lavoie, 2017) were
introduced in the supermultiplier model. Fiebiger and Lavoie (2019); Pariboni (2016b)

discussed connections between autonomous (or semi-autonomous) private

instability is unlikely to happen in the supermultiplier.

See Pariboni (2016a) for a critique to the Neo-Kaleckian growth model in light of the Sraffian supermultiplier.
Another divergence from the Neo-Kaleckian growth model lies in the (univocal) convergence of capacity
utilization towards the normal degree of capacity utilization (Girardi and Pariboni, 2019).

In the supermultiplier, the autonomous components of demand are the proximate cause of growth.
Nevertheless, the ultimate causes of growth in the supermultiplier are not found in the intricacies of
economic modeling but in the political and social determinants of autonomous demand (Morlin et al., 2021;
Passos and Morlin, 2020).
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consumption and financial variables. Brochier and Silva (2019); Cassetti et al. (2017);
Mandarino et al. (2020) approached the supermultiplier in a stock-flow consistent
framework. Fazzari et al. (2020); Palley (2019) discuss unemployment and labor market
concerns in light of the Sraffian supermultiplier growth model.

Few works have explicitly dealt with models with two sources of autonomous
demand. With different objectives, Freitas and Christianes (2020) and Hein and
Woodgate (2020) account for private consumption and public expenditure. Pariboni
(2016b) studies how changes in one (non-specified) autonomous expenditure affects the
stability of private debt associated with autonomous consumption. In the current
chapter, we develop a supermultiplier model with two sources of autonomous demand:
public expenditure and exports. We show how these expenditures determine the
growth path in a fully adjusted position and discuss the long-run conditions of public
and foreign debt sustainability.

4.2.1 Sraffian superrmultiplier model

After this summary, we can present the basic analytical framework proposed by Serrano
(1995b) of the Sraffian supermultiplier as a demand-led growth model. I follow the
exposition of Freitas and Serrano (2015) closely.

Let us start by introducing some useful relations. In this framework, the level of
output corresponding to full capacity utilization (Yx) depends on the capital stock (K) and
the capital-output ratio (v). Note that the capital-output ratio is exogenous and assumed
to be fixed in time since there is no substitution between labor and capital in production
and we are not coping with technical progress. Thus, we can describe the potential output
with equation 4.1.

Yii = <i> Kt [4.1]

Since v is constant, the growth rate of full capacity output coincides with the rate
of capital accumulation (i.e., the growth rate of the capital stock), which we denote as
gk- In each period, capital stock changes increasingly with investment, while part of it
depreciates. For this reason, we can express the rate of accumulation as in equation 4.2.
Note that ¢ stands for the rate of depreciation of the capital stock, which is assumed fixed
for simplicity.

K L
P S N 42
8Kt = T K, [42]

121



CHAPTER 4. GROWTH AND DEBT STABILITY IN A SUPERMULTIPLIER MODEL
WITH PUBLIC EXPENDITURES AND FOREIGN TRADE

With few operations we can obtain equation 4.3 Note that h stands for the
investment share in aggregate output, corresponding to the ratio between gross
investment and the level of output (Freitas and Serrano, 2015). Hereafter, we may also

refer to this variable as the propensity to invest.

gkt = <IZ> up—9 [4.3]

In turn, u; stands for the degree of productive capacity utilization. It is given by the
ratio between current output and full capacity output. The change in capacity utilization
(1) follows the difference between the growth rate of output (g;) and the growth rate of
the capital stock, as in equation 445

iy = up(gr — gxe) [4.4]

We can now determine the level of output for a closed economy without
government. In this case, aggregate demand is solely composed of private consumption
and private investment. Serrano (1995b) considers that a part of consumption is induced
by current income as in the Keynesian multiplier, with a marginal propensity to
consume out of income (c) smaller than one. Another part of consumption is
autonomous, which means it is neither financed nor directly caused by current income.
Within the supermultiplier framework, autonomous demand includes “all those
expenditures that are neither financed by the contractual (wage and salary) income

generated by production decisions, nor are capable of [directly] affecting the productive

This is done with few manipulations departing from equation 4.2. We start by dividing both elements of the
fraction by the variable Yg;, obtaining:

_ It/ Yk, _
8kt K¢/ Ykt

Then, we can multiply the numerator by the term % without changing its value. Rearranging, we obtain:

L /Y Y/ Yk,

= -0
8Kt K¢/ Ykt

Finally, substituting the ratios by the variables defined, we can rewrite the previous expression as in equation
4.3.

The rate of capacity utilization is defined as the ratio between current output and full capacity output:
u = Y;/Yx;. By simply taking natural logarithms and derivatives with respect to time in both sides of
the previous equation, we obtain the following expression for the rate of change in u;.

it = gt — &K

By multiplying both sides by u;, we can finally obtain the equation 4.4 presented in the text.
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capacity of the capitalist sector of the economy" (Serrano, 1995, p. 71). In this simple
version, we assume that autonomous consumption can be financed out of accumulated
wealth. Thus, we can write equation 4.5 as the equilibrium condition in the market of
goods.

Yt = CAt + CYt + It [45]

Investment is assumed to be completely induced in the supermultiplier model once
firms adjust the capital stock to demand. We abstract from residential investment and
investment in innovation, which are not directly caused by current demand. As
described by Serrano and Freitas (2017), the Sraffian supermultiplier assumes that
aggregate investment is determined according to the capital-stock adjustment principle.
In this view, “inter-capitalist competition influences the process of investment leading to
the tendency towards the adjustment of productive capacity to meet demand at a price
that covers the production expenses and allows, at least, the obtainment of a minimum
required profitability. Thus, the capital stock adjustment principle conceives the demand
for capital goods as a derived demand with the objective of creating capacity to meet
profitable (or effective) demand”. The supermultiplier accounts for this principle by
setting investment as induced by current income according to a propensity to invest (/).
Thus, by substituting I; per h;Y; in equation 4.5 and rearranging we obtain equation 4.6.

1
Y = (1_Ct_ht> Cat [4.6]

The term within parenthesis is the supermultiplier, which corresponds to the
magnitude of the indirect impact of autonomous consumption on aggregate income due
the recursive effect of income increase on induced consumption and private investment.
Freitas and Serrano (2015) emphasize that the level of output is determined by
aggregate demand as long as the marginal propensity to spend is smaller than one
(c+ hy < 1). That has often been labeled as the Keynesian stability condition. We expect
this condition to hold in capitalist economies generally.

Otherwise, i.e., if the propensity to spend equals one, then the level of output is not
demand constrained, but capacity constrained. To explain this point, let us suppose that
the marginal propensity to spend is equal to one (¢ + h; = 1). In that case, any income
increase would immediately cause an increase in demand, which, in turn, would further
increase income. This process would be repeated until the economy achieved full
capacity. We can see in equation 4.6 that as the marginal propensity to spend approaches
one, Y}, as determined according to autonomous demand and the supermultiplier effect,

approaches infinity. If this is the case, there is no lack of aggregate demand. The upper
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limit to output, given by the availability of productive capacity, is easily reached. In
other words, if the marginal propensity to spend is equal to one, the economy follows
Say’s Law.

Freitas and Serrano (2015) and Serrano and Freitas (2017) show that the investment
share must be flexible, allowing capacity utilization to converge towards the normal
degree of capacity utilization. On the contrary, if h; were fixed, changes in the growth
rate of capital stock would always lag behind changes in aggregate demand. In this
case, the equilibrium rate of capacity utilization would persistently differ from normal
capacity. We can better explain this point with a brief example. Assume, for instance,
that the growth of autonomous demand accelerates. Then, aggregate demand will grow
at a higher rate than before because g = gca: in the long run. In equilibrium,
investment grows at the same rate as demand. However, at least for a short period,
demand grows faster than the capital stock. The assumption of a fixed h; implies that
the rate of accumulation follows the growth rate of demand without ever exceeding it.
Consequently, the rate of capacity utilization remains permanently above the normal
capacity utilization after an acceleration of the growth of demand. The opposite
outcome (i.e., u* < u,) is obtained in the case of a slow down in the pace of growth of
demand (Freitas and Serrano, 2015).

We conclude that convergence towards normal capacity utilization requires that
movements in the accumulation rate overreact to changes in the rate of growth of
demand. That is possible by means of a flexible /;. In other words, investment follows a
flexible accelerator investment function in which propensity to invest slowly adjusts
whenever current capacity utilization differs from normal capacity. It follows that
propensity to invest increases in periods of higher growth of demand, and decreases
when aggregate demand slows down. In equilibrium, a larger propensity to invest is
associated with a higher growth rate. These results are consistent with expected features
arising from competition.® Firms tend to keep a certain degree of spare capacity to
attend unexpected peaks of demand. However, spare capacity must lie within a limit.
Otherwise, it generates unnecessary costs for firms. Hence, if capacity utilization is
below the normal degree, firms slow down capital accumulation to avoid the costs of
spare capacity (Freitas and Serrano, 2015).

This discussion allows us to write down the expression for the adjustment in the
investment share as shown in equation 4.7. Here, 7 stands for the sensitivity of the
investment share to deviations of capacity utilization with respect to normal capacity,
being larger than zero and lower than one. In turn, u, represents the normal degree of

capacity utilization.

Moreover, Girardi and Pariboni (2020) provide empirical evidence supporting the conclusion that the
investment share correlates with the rate of growth of autonomous expenditures.
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he = hyy(ur — uy) [4.7]

From equations 4.6 and 4.7, we can obtain the expression for the growth rate of output
presented in equation 4.8 7. Note that g; stands for the growth rate of output, and gca;

stands for the growth rate of the autonomous consumption.

_ ey (ue — un)

8= - + gcat [4.8]

Equation 4.8 shows that output growth is determined by the growth of autonomous
consumption plus the change in the propensity to invest when utilized capacity differs
from normal capacity. As the rate of capacity utilization converges towards the normal
rate, the propensity to invest stabilizes. When this happens, output growth is solely
determined by the growth of autonomous consumption.

Now, taking equation 4.4, and substituting in equations 4.3 and 4.8, we obtain:

. hey(ur — u h
Uy = Uy gCAt+M_ <Ut> Mt+(5:| [49]

The system formed by equations 4.7 and 4.9 is sufficient for the dynamic analysis of
the basic model presented in this section. In equilibrium, #1; = /1; = 0. As a consequence,
capacity utilization converges to normal capacity. Both the output growth rate and the
accumulation rate converge to the growth rate of autonomous demand (Freitas and
Serrano, 2015; Serrano, 1995b). Putting it differently, in equilibrium, g; = g, = g¢ 4, As
stressed by Freitas and Serrano (2015), the conclusion that the growth of demand
determines the growth of output and capital stock is in line with demand-led growth
theory. Plugging the equilibrium values in equation 4.3 gives us the equilibrium
investment share, shown in equation 4.10. The equilibrium propensity to invest is a
positive function of the rate of growth of autonomous demand.

The equation is obtained from equations 4.6 and 4.7. By taking natural logarithm of equation 4.6, we obtain:

InY: =In(1) —In(1 —ct — ht) + In(Cay)

Then, by canceling the term /11(1) and after taking derivatives with respect to time on both sides, we obtain
the expression below.

ht
gt A +gCAt
t

:1—Ct—

Finally, we substitute the value for hy, as given by equation 4.7, and then we obtain equation 4.8.
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hi = —(gcat +96) [4.10]

v
ity

Freitas and Serrano (2015) show the model to be stable, as long as the “expanded”
marginal propensity to spend is smaller than one. Stated differently, stability requires
that c + v + ;- (gcar +0) + yv < 1. This expression represents the marginal propensity
to spend added of the term related to changes in the propensity to investment out of
equilibrium. If propensity to invest’s reaction to deviations of capacity utilization from
normal capacity (given by 7) is sufficiently small, then the model is stable.
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4.3 The Sraffian supermultiplier in an open economy with

government

In this section, we extend the Sraffian supermultiplier to analyze an open economy with
government. In this case, we introduce two autonomous expenditures: exports and
public expenditure. Both expenditures are autonomous once they are neither financed
out of current income nor caused by production decisions. Indeed, exports do not
depend on domestic demand but rather on foreign demand. In turn, government counts
with several degrees of freedom to run deficits and expand (or compress) public
expenditures independently of current income and taxation. That is particularly true for
countries whose public debt is invoiced in their sovereign currency (Cesaratto, 2016;
Wray, 2015). Introducing foreign trade and government expenditures implies that we
must also deal with taxation and propensity to import. For simplicity, we restraint the
analysis to the case of two autonomous expenditures, abstracting from autonomous
consumption. Hence, hereafter, consumption is assumed to be fully induced by
disposable income.

Let us start deriving the equilibrium condition for the goods market. We keep

notation whenever possible, identifying only the new variables.

Y, =Ci+ I + G + X; — M; [4.11]

Here, G stands for public expenditure; X, exports and M, imports. We carry on setting
consumption as induced by the current level of disposable income, as in equation 4.12. T
denotes the income tax rate. As before, c stands for the marginal propensity to consume
from disposable income. Moreover, both ¢ and T are assumed to be constant in time.

Ct = C(l — T)Yt [412]
Along the lines of the capital stock adjustment principle, investment depends on both

propensity to invest and current income.
Iy = Yy [4.13]

Imported goods are either inputs to domestic production or part of the induced
consumption. For this reason, we assume that imports are proportional to the level of
income, with a constant propensity to import (m).
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Both autonomous expenditures (G and X) can be grouped in a single term Z, so that
Z; = Gy + X;. In this case, output determination can be written as in equation 4.15. The
level of output is determined by total autonomous demand and by the supermultiplier.
The value of the supermultiplier is smaller than the one in previous section, given the
inclusion of taxation and imports. Increases in taxation reduce disposable income,
decreasing the impact of the consumption multiplier on aggregate income. In turn, with
the inclusion of foreign trade, part of demand leaks to imported goods, mitigating the

impact of autonomous demand on domestic income.

1
Yi= <1—c(1—T)—ht+m> Z [4.15]

The propensity to invest behaves according to the same process described in the
previous section. We repeat it in equation 4.16.

hy = hey(u — uy) [4.16]

Finally, we can determine output growth (g) according to the growth of aggregate
demand. We obtain equation 4.17 by taking log and derivatives from equation 4.15, and
then substituting equation 4.16.

_ hey(ur—ug)
8t 1—c(l—7)—h+m

+ 8zt [4.17]

As before, output growth depends on the growth of autonomous demand and
changes in the propensity to invest. In the present case, however, autonomous demand
is composed of exports and public expenditure. Another difference is that the impact of
h is weighted by a supermultiplier that includes taxation and the propensity to import.

If the growth rate of autonomous expenditures (gz) remains stable for sufficient time,
the degree of capacity utilization converges towards the normal capacity (1 = u,). Hence,
the investment share stabilizes (i1 = 0), and the growth rate of output converges to the
growth rate of autonomous expenditures (Freitas and Serrano, 2015; Serrano, 1995a,b) (as
in equation 4.18).
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8§ =8z [4.18]

We can now proceed to the discussion of the growth of autonomous demand.
Hereafter, we depart from the baseline supermultiplier model, exploring the results
from accounting for autonomous public expenditures and exports. That is part of the
novelty proposed in this chapter. gz depends on the growth rate of government
expenditures and the growth rate of exports. From the definition of Z, we obtain that gz
is given by the average of the growth rates of exports and public expenditure, weighted

by the each expenditure’s share on Z. This relation is expressed in equation 4.19.

8z = 0186t + (1 — 01)gxt [4.19]
Where,
G
0 = i [4.20]

Note that the ratio between government expenditure and total autonomous
expenditure (0;) varies in time. Departing from equation 4.20, we can take logs and
derivative with respect to time, obtaining equation 4.21. Finally, by substituting the
definition for gz given in equation 4.19, we can define the rate of change of ¢ as follows
in equation 4.22 below. The equation shows that o changes whenever the rate of growth
of exports and public expenditure differ.

01 = 0r(gGt — §zt) [4.21]
Thus,
0r = 0¢(1 —07) (g6t — §xt) [4.22]

If public expenditure grows faster (slower) than exports, then o; continuously rises
(falls). We can conceive that one of the expenditures keeps growing faster than the other
until o converges to one of the extreme positions — that is, either c = 0O or ¢ = 1. In
this case, one of the autonomous expenditures dominates the explanation of the growth
of autonomous demand. However, as modern economies usually count with positive

demand from both exports and public expenditures, we argue that this condition does
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not usually hold.

The fully adjusted position of the supermultiplier model is only obtained under a
persistently stable growth rate of autonomous expenditures (Freitas and Serrano, 2015).
In the model presented in last section, steady-state was achieved when the autonomous
consumption kept persistently growing at a constant rate. However, when we model two
autonomous expenditures, the fully adjusted position requires that both expenditures
grow persistently at the same rate. Only in this case we have a persistent growth rate
for the total autonomous expenditures, in the model with two sources of autonomous
demand. That also implies that each autonomous expenditures keeps a constant share in
total autonomous demand. Thus, ¢ is constant in the fully adjusted position.

Appendix A shows that a constant growth rate for the total autonomous expenditures
can only be obtained either if both expenditures constantly grow at the same rate or under
a very specific growth pattern. In the appendix, we show the second alternative relies on
specific assumptions concerning the growth rate of each autonomous component.® We
abstract from it in the remaining of this chapter.

When modeling growth led by autonomous consumption and autonomous public
expenditure, Freitas and Christianes (2020) focus on the steady-state analysis. Therefore,
the authors assume each expenditure keeps a stable share in total autonomous
expenditures. The level of public expenditure is set as G; = ¢Z;, with a constant ¢.
Likewise, the level of autonomous consumption is defined as C;y = (1 —0)Z;. As a
consequence, public expenditure growth rate and autonomous consumption growth
rate are always equal in this analysis.

In this chapter, we will assume both public expenditures and exports grow at the
same rate when the objective is to analyze the steady-state of this growth model. That is
done in section 4.3.1, and in section 4.4.3. Nevertheless, we also allow for different
growth rates and changes in the share of each expenditure in autonomous demand.
Section 4.7 presents the simulation of different experiments, exploring the dynamics out
of the fully adjusted position. We show in sections 4.5 and in section 4.7 that the share of
each expenditure on autonomous demand matters for the equilibrium value of both
public and external debt ratios. =~ Managing the share of public expenditure in
autonomous demand is a way fiscal policy can bring the equilibrium foreign
debt-to-exports ratio towards the limit acceptable by the international financial market.

The first step, however, is to analyze the equilibrium of the model. We do that in the

next section.

As shown in Appendix A, autonomous expenditures must grow at time-varying rates, and one of the
expenditures must exactly compensate from movements in the other and from changes in ¢ to keep a
constant value for gz. This possibility is disregarded in this chapter since it requires an arbitrary growth
pattern for each autonomous expenditure.
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4.3.1 Fully adjusted position

We can describe the dynamics of the model with the equations below.

hey(uy — uy, h
up = us (018Gt + (1 - Ut)gXt =+ 1— c(tlf)’i f[) — h2 +m - <Ut> Ut +(5] [4.23]
ht = ht'y(ut — Mn) [424]
0r = 0¢(1 —07) (g6t — §xt) [4.25]

The model achieves the fully adjusted position when ; = 1i; = d; = 0. Hence, we are
adding one condition to the basic model presented in section 4.2.1.

According to the previous discussion, it follows that the condition ¢; = 0 gives us
87 = gct = gx: (as in equation 4.25). Note that the equilibrium level of ¢} is not
relevant. In this case, gz is sufficiently persistent to lead the propensity to invest
towards equilibrium. Thus, as shown in 4.24, u** = u,. Finally, equation 4.23 gives us
an expression for the equilibrium propensity to invest similar to the one presented in
section 4.2.1: I** = = (g7 +9).

4.3.2 Stability analysis

The equilibrium of the system described by equations 4.23, 4.24, and 4.25 is locally stable
under the same conditions as the supermultiplier model. The model is therefore locally
stable when the expanded marginal propensity to spend (that is, the propensity to spend
added of the term v associated to the accelerator investment function) is smaller than
one (Freitas and Serrano, 2015). The condition is expressed as follows:

v
'yv+c(1—T)+u*(gz+5)—m<1 [4.26]

n
We conclude that the simple inclusion of another autonomous expenditure does not

affect the local stability of the supermultiplier growth model. The complete stability
analysis can be found in the appendix.
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4.4 Public Expenditure, Exports and Debt stability

The original supermultiplier model introduced autonomous demand in the form of
autonomous consumption, which corresponds to the consumption of capitalists.
Another strand of the literature on demand-led growth highlighted exports as a source
of autonomous demand. This view acknowledges the twofold role of exports in
economic growth. On the one hand, exports constitute part of aggregate demand,
affecting output and employment, and growth. On the other hand, exports provide
foreign currency, loosening the external constraint and allowing the country to pay for
the import of the inputs and capital goods required to economic growth (Kaldor, 1966).
Based on this premise, the theory balance of payments constraint growth was developed
by Thirlwall (1979).° Thirlwall (1979) argues that the balance of payments represents the
dominant constraint to demand expansion in open economies. In this view, demand and
income changes bring the balance of payments into equilibrium rather than changes in
exchange rates or relative prices (Thirlwall, 2012). Thirlwall expressed his preference for
the parsimonious model that builds on long-run balanced trade assumption. That
implies, though, assuming that trade flows dominate the explanation of the Balance of
Payments in the long run.!’

Along these lines, Thirlwall (1979) introduces a balanced trade account condition,
meaning that nominal exports must be equal to nominal imports, as a long-run
constraint to demand-led growth. From this condition, the author derives the result
known as Thirlwall’s Law. Abstracting from changes in the terms of trade, the growth
rate compatible with balanced trade is given by the growth rate of exports divided by
import’s income-elasticity. This result is obtained in few steps. First, balanced trade
implies a long-run equality between imports and exports. Assuming a two-good
economy, being one imported and the other domestically produced and exported, we
can express a balanced trade account as in the following equation:

epyM; = pxXi.

pis stands for the international price of the imported commodity, e is the exchange rate
expressed as units of domestic currency per unit of foreign currency, and px
corresponds to the price of the exported commodity in domestic currency. Then, we can
define both imports and exports as demand functions, specified as multiplicative with
constant elasticities. Therefore, quantities exported or imported vary according to the

See Thirlwall (2012) for a historical overview of this approach.

However, this is often not the case. Ocampo (2016) argues that the Balance of Payments of emerging markets
are dominated by liquidity cycles of international financial markets. In this regard, de Medeiros (2020)
posits that: “[t]he history of BoP crises in developing countries since the nineteenth century shows that
overborrowing and overlending by bankers have played an autonomous role in the rapid deterioration of
external solvency”.
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income (domestic income affects the demand for imports, and foreign income affects

exports), prices, and both income and price-elasticity of demand (Thirlwall, 1979).

X =ua <”X>'7 (Y*)¢

epm
m=p(2) oy
Px
Taking natural logarithms of the last two equations and then differentiating with
respect to time, and, finally, substituting in the balanced trade condition gives us the
growth rate compatible with the external constraint (denoted as ¢p).1' Hats denote the
rate of change in variables.

(47 +9)(px — pm — &) + €g*
7T

& =

Finally, abstracting from changes in relative prices gives us the following expression,
known as Thirlwall’s Law:

Therefore, under constant terms of trade, the growth rate compatible with balanced
trade is given by the growth rate of exports divided by the income elasticity of demand
for imports. Thirlwall (1979) labels this as the balance-of-payments constrained growth
rate. The original model does not account for the role of income and capital flows in
determining the balance of payments result. For this reason, Thirlwall and Hussain
(1982) introduce capital flows in the balance of payments constraint growth model.
They argue that countries with positive net capital inflows can finance trade deficits in
the initial period. However, only increasing capital flows would allow for the
persistence of trade deficit in a growing economy. If capital flows remain constant, the
growth rate consistent with balance-of-payments equilibrium will be lower than the
original Thirlwall’s Law (Thirlwall and Hussain, 1982, p. 502-4). However, rather than
considering the absolute level of capital flows, Moreno-Brid (1998) suggests considering
the ratio between capital flows and domestic income. Hence, Moreno-Brid (1998) finds
the growth rate compatible with a constant ratio between the trade deficit and income.

Taking natural logarithm and derivatives with respect to time of the three equations gives us:
e+ Py +8M = Px +8x
8x =1(px —Pm —0) +eg”

gm = —9(px — Py — ) +7g
By substituting the last two equations in the first one, we can obtain the expression in the text.
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This model shows that capital flows can finance trade account deficits in non-explosive
dynamics, keeping a stable ratio between capital inflows and income. Growth is still
constrained by the balance of payments but under different conditions (Moreno-Brid,
1998). Building on this framework, Moreno-Brid (2003) further develops this model,
including net interest payments. Finally, Caldentey and Moreno-Brid (2019) reexamine
both Thirlwall (1979) and Moreno-Brid (1998) contributions, emphasizing the effect of
long-run trends in terms of trade. Indeed, the previous models abstracted from the
impact of changes in the terms of trade in either tightening or loosening the external
constraint. Nevertheless, Caldentey and Moreno-Brid (2019, p. 464) argue that the
“inclusion of the terms of trade (if they are significant) implies that the rates of growth
compatible with balance-of-payments equilibrium should be calculated on the basis of
income rather than gross domestic product (GDP). The inclusion of capital flows implies
that the basic balance rather the current account is the correct measure of a country’s
external position.”

Departing from the previous contributions, Barbosa-Filho (2001) suggests framing
the balance of payments constraint in terms of long-run sustainability of external debt
rather than in a constant deficit or balanced trade condition. The accumulation of
foreign liabilities leads to a convergent and stable external debt-to-income ratio
whenever the income growth rate is larger than the interest rate on debt service.!?
Building on this approach, Bhering et al. (2019) point out that the foreign debt should be
compared to the level of exports rather than domestic income. The authors emphasize
the currency mismatch between domestic income and foreign debt, stressing that the
value of exports consists of a proper measure of solvency of a country for liabilities
taken in foreign currency. Thus, the authors follow Barbosa-Filho (2001), assessing the
long-run convergence of external debt. However, they normalize debt and balance of
payments variables by exports rather than domestic output.

Models following Thirlwall’s tradition usually assume that exports are the only

source of autonomous demand in the long run.!®> As pointed by Bhering et al. (2019), the

Thus, given the initial values of exports and imports, “it is straightforward that d [that is, the foreign debt-
to-income ratio,] is stable as long as the home growth rate exceeds the real cost of foreign debt in home
currency” (Barbosa-Filho, 2001, p. 396).

Thirlwall (1997, p. 378) claims Balance-of-Payments constrained growth model build on the same
assumptions as Harrod’s foreign trade multiplier, “namely, that exports are the only component of
autonomous demand, that trade is balanced, and the terms of trade remain unchanged”. McCombie (1985)
introduces other source of autonomous expenditures, though he posits that it must adjust to the growth
of exports in the long run. The assumption that exports are the only autonomous expenditure is often
associated with Kaldor’s remarks on growth. According to the author, “[f][rom the point of view of any
particular region, the "autonomous component of demand’ is the demand emanating from outside the
region; and the Hicks’ notion of the super-multiplier’ can be applied so as to express the doctrine of the
foreign trade multiplier in a dynamic setting. So expressed, the doctrine asserts that the rate of economic
development of a region is fundamentally governed by the rate of growth of its exports. For the exports, via
the "accelerator’; will govern the rate of growth of industrial capacity, as well as the growth of consumption;
it will also serve to adjust (again under rather severe simplifying assumptions) both the level, and the rate
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conclusion that growth is always constrained by the Balance of Payments depends on
this assumption. Introducing another source of autonomous demand means that the
external constraint may not be binding. Growth is also affected by the growth rate of the
other autonomous expenditure. Hence, if the other autonomous expenditure grows at a
pace slower than exports, the economy (and, thus, imports) grows less than exports,
obtaining trade surpluses.

Within the supermultiplier literature, exports have been less explored in comparison
with other autonomous expenditures. Dejuan (2017) includes exports as the only
autonomous expenditure in an open economy version of the supermultiplier model.
However, the author focuses on the stability of growth in models with an accelerator
investment function. Nah and Lavoie (2017) include exports in a supermultiplier model,
further assuming that exports growth rate is given by an exogenous trend plus a
negative effect of the wage share. The authors focus on the relation between growth and
distribution in the ‘traverse’ to the fully adjusted position. Finally, exploring different
sources of autonomous demand, Dutt (2019) briefly discusses the case of a
supermultiplier model with exports as the only autonomous expenditure.

Unlike the mentioned contributions, in this chapter, we account for exports and public
expenditure as sources of autonomous demand. We discuss how the model presented in
this chapter relates with the Balance of Payments constraint to economic growth. We
also define conditions for the long run stability of both public and external debt ratios.
Convergence of debt ratios to stable values supports the feasibility of growth being led
by public expenditure and exports in the long run.

The Sraffian supermultiplier as proposed by Serrano (1995a) relied on autonomous
consumption as the source of autonomous demand in a closed economy without
government. Serrano (1995a,b) assumed autonomous consumption to be financed out of
accumulated wealth. We may also conceived it as financed out of credit.!* In any case,
the long-term sustainability of the autonomous expenditure must be evaluated,
ensuring a stable stock of wealth or a sustainable level of debt are consistent with the
growth of the autonomous expenditure in the long term.!> Along these lines, Pariboni
(2016b) assessed the sustainability of private debt in a supermultiplier model led by
consumer credit. The author also showed that problems to the long-run sustainability of
private debt arise when another autonomous expenditure is introduced in the analysis.
Thus, if debt-financed consumption grows faster than the other component of

autonomous demand, “the accumulation of debt is faster than the growth of the whole

of growth, of imports to that of exports” (Kaldor, 1978, p. 146). See Palumbo (2009) for an interpretation of
Kaldor’s ideas on foreign trade and growth.

See Cesaratto (2017).

Recently, Hein and Woodgate (2020) raised this point. They claim that financial stocks (as wealth and debt)
should be deeply analyzed in growth models following the supermultiplier framework since the long-run
stability of growth depends on these stocks.
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autonomous part of demand, which determines the rate of growth of output” (Pariboni,
2016b, p. 227). Therefore, when more than one autonomous expenditure is considered,
the long run stability of debt also depends on the other autonomous components’
growth rate. We will show in the next pages that this is also the case in an integrated
analysis of public and foreign debt sustainability.

The stability of public debt has long been a concern in theoretical debates, particularly
in approaches compatible with demand-led growth perspective (Domar, 1944). Public
debt dynamics has been analyzed in terms of the ratio between public debt and aggregate
income, what we label as the public debt-to-income ratio. Domar (1944) concluded inter
alia that the public debt-to-income ratio converges to an equilibrium level in the long run
as long as the growth rate is larger than the interest rate. Hereafter, we refer to this result
as the Domar stability condition. For this reason, Domar (1944) suggests conceiving the
issue of public debt as a matter of economic growth.®

In light of the supermultiplier growth model, we can account for public expenditure
as a relevant component of autonomous demand. Indeed, countries with monetary
sovereignty can finance deficits with taxes, debt issue, and monetary emission.1” Being
rather independent of taxation, public expenditure growth can be considered exogenous
to current income and firm’s production decisions, thereby being an autonomous
expenditure. Allain (2015) modeled public expenditure as an autonomous expenditure,
showing that public expenditure may act as a stabilizer of economic growth in the
supermultiplier model.®® However, the author does not account for the public deficit
and public debt, since he assumes the public budget is kept balanced by tax rate
adjustments. Cassetti et al. (2017) simulates a supermultiplier model with public
expenditure as the only source of autonomous demand. The author discusses the
interaction of growth with inflation, distribution, and public debt. In turn, Hein (2018)
introduces public expenditure, debt dynamics, and the related distributive concerns in a
Kaleckain version of the supermultiplier model. The analysis considers only one
autonomous expenditure in a closed economy setting. Hein (2018) concludes that
primary public deficit (or surplus) and public debt converge to stable values as long as
the growth rate of public expenditure is larger than the interest rate on debt service and
that the supermultiplier’s stability condition holds.

Indeed, as stated by the author, “the problem of the debt burden [that is, the problem of the magnitude of
primary budget surplus required to pay for debt service,] is essentially a problem of achieving a growing
national income” (Domar, 1944, p. 822).

See, for instance, Wray (2015) and Cesaratto (2016) for descriptions of the circuit of expenditures decisions
and government finance in economies with monetary sovereignty.

Allain (2015) points out that autonomous demand had not been properly accounted for in Kaleckian growth
literature yet, even in the case of expenditures that may be typically considered autonomous as public
expenditure and exports. In this literature, “government expenditure or public deficits are assumed to be
proportional to capital stock and then to grow at the same rate. When exports are introduced, they are
partly autonomous, but the results of the models do not fully take into account the consequences of this
exogeneity” (Allain, 2015, p. 5-6).
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These three contributions consider government expenditure as the only source of
autonomous demand, avoiding the complications arising from the inclusion of more
than one autonomous expenditure. However, such a shortcoming was addressed by
Freitas and Christianes (2020), and Hein and Woodgate (2020), who include
autonomous private consumption in the analysis. Freitas and Christianes (2020) restrain
their analysis to the steady-state. They show that, assuming Domar stability condition
holds, the growth rate of autonomous demand and the composition of autonomous
demand (that is, the share of each expenditure) affect the equilibrium level of public
debt-to-income ratio and the equilibrium primary deficit-to-income ratio. In this model,
an increase in the equilibrium growth rate of autonomous demand reduces the
equilibrium public debt-to-income ratio. In contrast, an increase in the government
share in autonomous demand increases the equilibrium public debt-to-income ratio.
Freitas and Christianes (2020) also discuss the relation between the level of debt and the
impact of interest rate and taxation on distribution, showing that changes in distribution
have a feedback effect on the level of output (but not in its equilibrium growth rate).'
In turn, Hein and Woodgate (2020) also account for both autonomous consumption and
government expenditure in a supermultiplier model framed within the Kaleckian
perspective. The authors focus on the relation between the consumption out of the
financial income of public debt creditors and Harrodian instability.

What happens when we combine exports and public expenditures as sources of
autonomous demand? In the next sections, we discuss how introducing public
expenditure affects the external constraint given by the stability of foreign debt. Thus,
we carry on in the analysis of a supermultiplier model with exports and public
expenditure as components of autonomous demand, as presented in section 4.3. In the

next section, we approach public and foreign debt dynamics in this approach.

4.4.1 Public debt

Let us start considering the case of public debt. The main reference consistent with the
model presented here is Freitas and Christianes (2020). As discussed above, Freitas and
Christianes (2020) develop a supermultiplier model with autonomous private
consumption and autonomous public expenditure, presenting conditions for public
debt stability. Differently from these authors, we initially allow for the share of each
autonomous expenditure (in total autonomous demand) to change in time. Changes in
these shares also occur in the simulations presented in section 4.7.

The change in total public debt, denoted by B, is described in equation 4.28. The
change in the public debt depends on the government expenditure (G;), the total amount

This result is consistent with previous conclusions of the supermultiplier growth model (Freitas and Serrano,
2015).
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of taxes — given by a proportional tax rate (7) times current income level (Y;) — and the
total debt service — depending on the interest rate (i) and the total debt (B;).

Bt = Gt — TYt + iBt [428]

The relevant economic variable for the analysis of public debt is the ratio between

debt and income. We can denote it as b, as defined below.

B;
by = — 4.29
-5 [4.29]
From this definition, we can deduce the rate of change in the debt-income ratio as
follows:
. BY—-BY By Y
bp=— " =2t_ Iy [4.30]

Y2 Y Y

Then, we can substitute 4.28 in 4.30, obtaining equation 4.31.

P Gt TYt le
by = ?t Tt + Tt gtbt [4.31]

By further simplifying, we get the expression below.

by = opzs — T+ b — gtby [4.32]

Remember that o; stands for the share of government expenditure in total
autonomous expenditures. In turn, z; stands for the ratio of autonomous expenditures
to total output. As shown by Freitas and Christianes (2020), the term oyz; — T
corresponds to the primary government deficit (or surplus) to output ratio.

4.4.2 Foreign debt

We introduce the analysis of foreign debt’s long-run stability, following Barbosa-Filho
(2001). We accept the suggestion of Bhering et al. (2019) to focus on the debt-to-exports
ratio, acknowledging the existence of a currency mismatch between foreign liabilities
and domestic income. We assume the Balance of Payments is composed of the trade
balance, factor income balance and capital account. We also assume the factor income

balance is solely composed of external debt service payments. Thus, trade balance plus
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external debt service constitute the current account. Note that while Bhering et al. (2019)
develop their model in discrete time, we express the same relations in continuous time.
Still following Bhering et al. (2019), we assume that capital flows (denoted by F) are just
enough to cover the deficit in the current account. Hence, the result of the Balance of
Payments is equal to zero so that the country neither accumulates nor looses reserves.
This assumption is related to the analytical purposes of the model and does not posit any
automatic adjustment of the Balance of Payments as a feature of real economies.

Then, if capital flows are equal to the current account deficit, we can write equation
4.33.

Fr=M;—X; + Ry [4.33]

As usual, M and X stand for imports and exports. In its turn, R represents the external
debt service payments. Hence, it is proportional to the international interest rate (r) and

the total debt (D). For simplicity, we assume r to be fixed in time.

Rt = T’Dt [434]

The change in external debt will be given by the net entrance of capitals to finance the
current account deficit. Thus,

D;=F [4.35]

Finally, gathering the previous relations in equations 4.33, 4.34, 4.35, we get:

Dt = Mt — Xt + T’Dt [436]

Following Bhering et al. (2019), we study the dynamics of the ratio between external
debt and exports. The underlying reasoning is related to the solvency conditions of a
country in terms of foreign currency. For this reason, Bhering et al. (2019) reject analyses
centered in the external debt-to-output ratio (as done by Moreno-Brid, 1998; and Barbosa-
Filho, 2001), defining exports as the relevant variable to explain the long-term solvency
of the external debt. Thus, we can define:

D;

4= —*
t X,

[4.37]
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Its derivative with respect to time is given by.

. DiX; —DiX
dy = % [4.38]
X
We can rewrite as:
. Dt Xt Dt
do— =t AtEt 4.39
=X XX [4.39]
Let us set that % = gxt, Wwhere gx; is the growth rate of exports, assumed to be

constant in time. By substituting the result for D; of equation 4.36, we obtain the

expression below.

- Mt—Xt+7’Dt

dy X, — gxtdy [4.40]

Thus, with simple manipulations we can write:

di = — — 1+ rd; — gxid; [4.41]

di = — — 1+ (r — gxt)ds [4.42]

As pointed by Bhering et al. (2019), the equation shows that r < gx is a necessary
condition for the stability of the ratio of the external debt-to-exports. That implies that
exports must raise at a higher rate than the debt service — and it is analogous to the
condition pointed in the case of the public debt. In other words, for debt to be sustainable,
the growth of debt due to debt service must be slower than exports growth. Otherwise,
the rise in debt caused by interests is enough to generate a path of increasing external
indebtedness.

Still, we can rewrite expression 4.42 as follows in equation 4.43. In this result, it
becomes evident that then the path of foreign debt-to-exports ratio diverges if o}
approaches 1.
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m

="
g (1 — O't)Zt

-1+ (1’ — gXt)dt [4.43]

4.4.3 Fully adjusted position and debt stability

We can summarize the system in five equations, which are presented below. Note that
the first three come from the supermultiplier growth model, considering the presence of

the two autonomous expenditures. The last two are related to public and external debt.

. hey (ue — uy) hy
=y |01gce + (1 — 03)gxe + T—c(l—1)—hi+m > U+ 06 [4.44]

hy = hey (U — uy) [4.45]

0 =0r(1—01)(gcr — gxt) [4.46]

by = 01zt — T +ib — gib; [4.47]

di= " 14 (r—gx)dy [4.48]
(1—01)z

Equation 4.46 shows that stability of ¢ imposes that gx = gc. As pointed in section
4.3.1, the fully adjusted position requires that both autonomous expenditures grow at the
same rate (gx = g¢). Otherwise, the total autonomous expenditures (Z) cannot grow at
a stable rate, which would prevent a formal description of the equilibrium. When both
autonomous expenditures grow at the same rate, o achieves a constant value. In this case,
0t = 0, as can be seen in equation 4.46. Note also that this can happen at any level of ¢.
We denote this constant value for ¢ as ¢, even though it does not correspond to a specific
value. Given this condition, a constant ¢ allows for a persistently stable growth rate of
autonomous demand (gz). In that case, the economy converges to the fully adjusted
position, as in the baseline supermultiplier model. In this equilibrium, the growth rate
converges to the growth rate of autonomous demand, propensity to invest stabilizes, and
capacity utilization converges to normal capacity. The equilibrium positions for output
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growth, propensity to invest and capacity utilization were presented in section 4.3.1. In
this section we discuss the equilibrium levels for public debt-to-income ratio and foreign
debt-to-exports ratio.

By setting equation 4.47 equal to zero, we obtain the equilibrium level of the public

debt-to-income ratio. The equilibrium for this ratio is expressed in the equation below.

pr=?F T [4.49]

8§z —1
Note that the value for z* emerges from the system of equations describing the
supermultiplier growth model. z* is given by the inverse of the equilibrium value of the

supermultiplier, as shown in the equation below.

z*zl—c(l—’r)—(gz—ké)u%—km [4.50]
Public debt-to-income ratio converges to a positive value if the public budget is in
deficit in the fully adjusted position, that is, if c*z* > 7. The equilibrium level of public
debt-to-income ratio is larger when the share of government expenditure in
autonomous demand is larger. The condition that the equilibrium growth rate, given by
the growth of autonomous demand, is larger than the interest rate is fundamental for
the long-term stability of the public debt-to-income ratio. This result was recalled by
Freitas and Christianes (2020), being considered a version of Domar’s stability condition
(Domar, 1944). Moreover, note that public debt stability does not depend on the value of
c*. That is true even in the extreme case in which government expenditure dominates
autonomous demand, and ¢* is equal to 1. In contrast, if exports fully explain
autonomous demand with ¢* equal to 0, the public debt-to-income ratio converges to a
negative stable value.

Let us now consider the case of foreign debt. By setting equation 4.48 equal to zero,
we can obtain the equilibrium level for the foreign debt-to-exports ratio, expressed in
equation 4.51. Note that for simplicity, gx was substituted per g7, since the equilibrium
requires that both variables have the same value.

. m _ 1
o= [ 1l (55) o

Equation 4.51 shows that the country will accumulate debt if, in equilibrium, the term

within brackets is positive. This occurs when the country faces persisting trade deficits.
given the propensity to import and the share of exports in output. Otherwise, if the

country faces a trade surplus in the equilibrium, it will accumulate foreign credit rather
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than external debt.

The condition that the growth rate of exports is larger than the interest rate on foreign
debt is fundamental for the stability of d. If this condition does not hold, then the growth
of exports is not enough to offset the increase in the foreign debt caused by the debt
service, leading to an increasing foreign debt-to-exports ratio. Moreover, equation 4.51
shows that if the ratio between government expenditure and income is equal to one (i.e.,
o* = 1), debt-to-exports ratio diverges. In the steady-state derived from this condition,
government expenditure dominates the determination of autonomous demand growth.
As a consequence of domestic income growth, the economy accumulate trade deficits,
since it imports goods and services but it does not export. Hence, an increasing amount

of foreign debt is accumulated in each period.

4.4.4 Sensitivity analysis

We performed a sensitivity analysis to test the robustness of the complete model,
inclusing the supermultiplier model and the dynamics of the public and external debt
ratios — i.e., the dynamic system formed by equations 4.23, 4.24, 4.25, 4.47, and 4.48. The
sensitivity analysis shows that the model is robust to shocks in its main parameters,
provided that the growth rates of public expenditure and exports do not remain
persistently different.

We performed a sensitivity analysis through Monte Carlo experiments of random
shocks in the growth rate of government and exports, domestic and international
interest rates, propensity to import, tax rate, and the sensitivity of propensity to invest to
deviations of capacity utilization. Detailed results are reported in the appendix.

Convergence to steady-state of capacity utilization, propensity to invest,
government’s share on autonomous demand (¢), public debt-to-income ratio (b), and
external debt-to-exports ratio (d) are robust to shocks in parameters as the interest rate
(i), and the international rate (r), propensity to import (m), tax rate (7), and the
sensitivity parameter in the investment function (y). Nevertheless, the convergence of o,
b, and d depends crucially on the growth rate of each of the autonomous expenditures.
Permanent shocks in the growth rate of government expenditure (g;) and exports (gx)
that keep the two growth rates persistently different from each other lead to divergence
in the three variables.

However, when we assume that the shocks affect g; and gx in the same way, thereby
preserving the equality between the two growth rates, o, b, and d converge to the
equilibrium. Noteworthy, capacity utilization and the propensity to invest converge to
the steady-state equilibrium regardless of the equality between the growth rates.
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4.5 The external constraint and Thirlwall’s Law

Until now, we have assumed that creditors will finance any level of foreign debt.
However, let us introduce an upper limit to the debt-to-exports ratio — similarly to
what has been done in Bhering et al. (2019). This limit may be due to the imposition of
an international institution or a threshold effect considered in international capital
markets, meaning that above such limit, capital inflows cease. We denote the bound to
foreign debt as d. Naturally, such a constraint does not raise concerns if it is larger than
the equilibrium level of foreign debt. Let us focus, thus, on the case in which d < d*.

An exogenous bound to external debt generates policy concerns for the domestic
economy. Given this ceiling, the variables that determine the equilibrium external
debt-to-exports ratio (that is, the variables in the right-hand side of equation 4.51) must
be changed, pushing the equilibrium level of d towards d. Suppose the current foreign
debt-to-exports ratio is sufficiently below d. In that case, there is room for structural
change policies that may affect the composition of output, the propensity to import, and
even stimulate export growth as technical progress improves the income elasticity of
exports.?’ In terms of the model’s parameters, these types of industrial and innovation
policies inducing structural change may lead to a lower m, increase the share of exports
in output (reducing o) or even increase the growth of exports (gx). These changes affect
the equilibrium foreign-debt-to exports ratio, contributing to lead it towards the upper
limit level. Since these policies take time to affect the parameters, their implementation
requires that the economy is still able to maintain increasing indebtedness before their
results appear.

In contrast, it may be the case that current indebtedness is too close to d or that
policymakers reject structural change policies in favor of slowing the pace of economic
growth. Section 4.6 develops a fiscal policy rule compatible with the external constraint.
Previous discussions on the balance of payments constraint to growth have emphasized
that corrections in the balance of payments happen through changes in aggregate
income rather than exchange rates or relative prices (Thirlwall, 1979, 2012).
Furthermore, Barbosa-Filho (2001) argued that the equilibrium consistent with the
Balance of Payments constraint can be achieved by means of demand management, that
is, changes in fiscal policy.

Our result also shows how a long-term limit to external finance constrains the

growth of public expenditure. This result is in line with Hein and Woodgate (2020), who

Araujo and Lima (2007) shows that structural change affecting the composition of output and exports
towards a larger share of industries with a larger demand income-elasticity can loosen the external
constraint, increasing the growth rate compatible with the Balance of Payments constraint. Cimoli et al.
(2009) argue that some developing economies performed better than others in terms of growth because of
structural change in favor of more technological and efficient sectors which allow for a larger output growth
within the external constraint.
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suggested the assessment of how financial cycles or constraints affect the sustainability
of autonomous expenditures. The external constraint consists of a financial constraint to
the domestic economy once it relies on imported inputs or final goods that can only be
purchased with an internationally accepted currency. In our model, this currency can be
obtained either through exports or by accepting foreign liabilities.

Suppose the availability of capital flows depends on the level of debt, or, in particular,
on the foreign debt-to-exports ratio. In that case, the possibilities of economic growth
are also shaped by this condition. When the foreign debt-to-exports ratio surpasses the
acceptable upper level, capital flows cease, interrupting the availability of the imported
inputs and final goods required for production and growth to take place.

The next section analytically shows that introducing a limit to the external debt brings
back Thirlwall’s Law as an upper limit to growth in the long run.

4.5.1 Thirlwall’s Law in the supermultiplier

In section 4.4.3, foreign debt-to-exports ratio converges to a stable value under two
conditions. First, the growth rate of exports must be larger than the interest rate on
foreign debt. Second, the share of public expenditures in autonomous demand must be
smaller than one (o < 1). However, introducing a limit to foreign debt-to-exports ratio
brings back the external constraint to economic growth. Bhering et al. (2019) argue that
if there is a ceiling to foreign debt ratio, the growth rate compatible with the external
constraint is given by Thirlwall’s Law.?2! We explicitly show that this result holds in a
supermultiplier model with autonomous public expenditure and exports. Therefore,
Thirlwall’s Law imposes an upper limit to growth in the long term, although it does not
determine output growth rate, which depends on the growth of both components of
autonomous demand. We also show that a positive difference between exports growth
rate and the international interest rate relaxes the external constraint in the short run. In
this case, the economy can grow faster than the rate defined by Thirlwall’s Law even if it
must keep a constant foreign debt-to-exports ratio.

Let us carry on now on this analysis. We start from the expression for the change in
foreign debt-to-exports ratio (equation 4.42). Since we assumed a constant propensity to
import m, imports grow at the same rate as output. Then, we can rewrite the current
value of imports as the initial value multiplied by the accumulated output growth. The

same procedure can be done with exports’ initial value and exports growth rate. By these

After exploring the effects of the introduction of a limit in the foreign debt-to-exports ratio, the authors
conclude that “in the longer run, the BoP-constrained rate of growth remains the same: Thirlwall’s law. A
result easily understood once we consider that while the level of imports may be (if b > 0, [where b stands
for the ratio between the capacity to import and exports]) permanently higher than exports, those imports
cannot grow permanently at a faster rate than exports without making the current account and external debt
relative to exports grow without limit. (Bhering et al., 2019, p. 491)”
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means, we obtain equation 4.52. The initial values of imports and exports are denoted by

the subscript 0.
. Moelo &t
di = | = | =1+ (r— gxi)d; [452]
X()E‘[O gx.dt

Suppose we must keep a constant ratio of foreign debt-to-exports. In that case, we
set d = 0. We keep the assumption that r < gx, otherwise d would be inherently
unstable. With simple operations in the last equation, after making d = 0, we can obtain
the expression below.

eho gt — ofy gxdtﬁ[l — (r — gx)dy] [4.53]
My

And then, by taking natural logarithms of both sides, we obtain equation 4.54.

t t
/ gdt = / gxdt +1In <XO> Tl — (r — gx)di] [4.54]
0 0 My

The integral of the growth rates over the period [0, t] must be equal to the average
growth rates in the same period times t. Hence, we can substitute both integrals by its

averages as in equation 4.55. The superscript i denotes the average over the period [0, ¢].

X
g't=gh.t+1n (MZ) +1In[1 — (r — gx¢)di] [4.55]

In this case, the average output growth rate that is compatible with a constant d is
given by the equation 4.56.

| X
§ = g+ 1 {in (MZ) FInfl = (r — gxe)di]} [4.56]

Therefore, the average growth rate compatible with a constant d is equal to the
average growth rate of exports plus a term depending on the initial trade balance and
the difference between the international interest rate and the exports growth rate.
Suppose the economy presented a trade deficit in period 0 (with Xo < M)y). In that case,
the term within braces is positive whenever the condition in inequality 4.57 holds.
According to this inequality, average output growth can exceed average growth of
exports when the initial trade account deficit normalized by exports is smaller than the
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effect of exports growth and interest rate on the foreign debt-to-exports ratio.??

My — Xo

< < (ex = [4.57]

The difference between exports growth and the international interest rate has a
negative impact on the change in the foreign debt-to-exports ratio. Inequality 4.57 holds
if this effect more than compensates the positive impact of the initial trade deficit,
relaxing the external constraint. Therefore, according to this condition, domestic
expenditures can grow faster than exports without affecting the foreign debt-to-exports
ratio. This result provides further degrees of freedom to g¢ since the growth of output
(g) depends on the growth rate of autonomous demand, which is an weighted average
of the growth of the two autonomous expenditures. In this case, if output can grow
more than exports, public expenditures are allowed to grow even faster. The smaller the
o, the larger the possible difference between the growth rate of the two autonomous
expenditures.

Nevertheless, we can also see in equation 4.56 that the average output growth rate
that maintains d constant approaches the average exports growth rate in the long run. As
t approaches +o0, g converges to gh.

That result is not different from the Thirlwall’s Law. According to Thirlwall’s Law,
balance of payments constrained growth rate is given by the growth rate of exports
divided by the income-elasticity of imports (see equation 4.58, discussed in section 4.4).
In the present case, the income-elasticity of imports (77) is constant and equal to one
since we assume the propensity to import to be constant.?> In the equation above, that

implies that the growth rate of output must be equal to the growth rate of exports.

_ 8
g="2 [4.58]

Inequality 4.57 is obtained as follows. In equation 4.56, we can see that if the average output growth
compatible with a constant 4 can be larger than exports growth, then the term within braces must be positive.
That is,

X
In (ﬁi) +In[1— (r—gxi)de] >0

Since we are assuming that Xy < M), the term In(Xy/Mjy) is negative. In this case, the previous inequality
holds if:

Inf1 = (r — gxe)di] > —In (%)

By operating the exponential function of e in both sides, we obtain the inequality 4.57 shown in the text.
Total imports are given by M = mY. Thus, we can calculate the income elasticity of imports as follows:

TdY M om
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Therefore, the introduction of a ceiling for the foreign debt-to-exports ratio brings
back the external constraint to economic growth. The growth rate compatible with the
external constraint (g,) represents an upper limit to growth. We showed that this growth
rate corresponds to the one given by Thirlwall’s Law. As discussed above, for large
values of ¢, g gets closer to g, which, for a constant propensity to import, corresponds
to the growth rate known as Thirlwall’s Law (Thirlwall, 1979).

Even though it imposes an upper limit to economic growth, the external constraint is
not necessarily binding. If public expenditures continuously grow less than exports, the
economy does not reach the growth rate given g;. In that case, the foreign debt-to-exports
ratio tends to fall. Therefore, the model presented in this chapter allows for two different
growth regimes, exploring two alternative regimes included in demand-led growth. As
stated by Freitas and Dweck (2013, p. 168), the supermultiplier “theoretical framework
conceives two possible growth regimes: a balance of payments constrained demand-led

growth process, and a policy constrained (or pure) demand-led growth process”.
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4.6 Fiscal Policy and the External Debt

The sustainability of growth in the long term requires the economy to remain within the
external debt limit. Assuming a given growth rate of exports means that public
expenditure growth must be moderated to avoid that the external debt exceeds the
threshold. The external constraint sets a boundary for the growth of domestic
autonomous expenditures (in this model, public expenditure). Therefore, fiscal policy
management can prevent the convergence of the debt-to-exports ratio towards an
excessively high ratio.

Fiscal policy intervention can change the value of ¢ to keep the economic within the
external debt limit. This outcome can be achieved by keeping the growth rate of public
expenditure below the growth rate of exports until ¢ reaches the value of & expressed in
equation 4.59. 7 corresponds to the ratio between public expenditure and income that is
compatible with the upper limit to foreign debt-to-exports ratio, given the growth rate
of exports, the propensities to import and to consume, the tax rate, and the international
interest rate. Putting it differently, fiscal policy can keep ¢ < gx, which leads to a
decreasing ¢, as shown previously in equation 4.46. This regime must be kept long
enough, allowing o to reach ¢. When this happens, the growth rate of public
expenditure can return to the steady-state value (equal to gx). Then, the economy
achieves a new steady-state compatible with the constraint to external indebtedness.

We define a rule for fiscal policy according to which the growth rate of public
expenditure is compatible with the limit to foreign indebtedness. This rule requires
evaluating the necessary change in ¢ in each period and adjusting the growth rate of
public expenditures accordingly. Knowing d and gx allow us to obtain & as in equation
4.59. Note that the value of z* is also known since we are assuming a constant gx. The
export growth rate, in turn, gives us the steady-state value for h, the only time-varying
parameter in the determination of z*. However, defining both ¢; and & is not enough to
establish the rule for the growth rate of public expenditures. We still need to find the
speed of adjustment of o; that is compatible with the limit in foreign-debt-to exports
ratio. This speed is proportional to the distance between the current foreign-debt-to
export ratio and the ratio’s upper limit. In other words, the sooner the current path of
debt tends to achieve d, the faster must be the convergence of 0y towards 7.

Let us further explain this mechanism with a brief example, represented in figure 4.1.
Assume that according to current trends, the economy will converge to a steady-state

compatible with the limit to the foreign debt-to-export ratio (dp). Further, assume that, in
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FIGURE 4.1: Foreign Debt-to-Exports Ratio and Shock in d

period tp, an international shock in global financial liquidity reduces the upper limit to
external indebtedness from dj to d1. The new upper limit for d is no longer consistent with
the equilibrium ratio. Hence, fiscal policy management must bring public expenditure
share in autonomous demand towards a value compatible with the new limit to foreign
debt-to-income ratio.

The speed of this adjustment depends on the period in which debt would surpass
the threshold d;. An approximation for this period can be obtained through a Taylor
expansion of the foreign debt-to-exports ratio. We denote this linear approximation as

£.2* Evaluating d in the period of the shock gives us the expression below.

F=ty+ th —do [4.60]
do

Where d corresponds to the change in d evaluated in period t.

m

do - (1 — 0'0)20

-1+ (1’ - gx)do [4.61]

Equation 4.60 defines the time horizon in which fiscal policy can act before the debt-to-
exports ratio achieves its upper limit. Thus, the difference f — t; defines the time interval

24 A higher-order Taylor expansion can provide a more precise estimate. We use a linear approximation in
order to keep the analysis simple and emphasize the theoretical argument.
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within which such changes must take place. We can, thus, define that the ratio between
public expenditures and total autonomous demand changes continuously at a rate given
by equation 4.62. This equation sets the proportional change in ¢, happening in each
instant of time, required to avoid that d exceeds d. Hence, this fiscal policy provides a
gradual adjustment in ¢ since the change in this variable is distributed through several
periods.

o= - [4.62]

We can now substitute ¢p in equation 4.46 to obtain a rule for gc;. Equation 4.46
determines ¢ according to the current level of the parameter and the difference between
gat and gx;. By isolating g¢; in this equation, we obtain the following rule for the fiscal

policy.

0o

m [4.63]

86t = 8x +

The second term of the right-hand-side is negative, according to the definition of the
problem. Note that the concern with external debt convergence appears when ¢ < oy,
which, in turn, means that ¢y must be negative. Therefore, equation 4.63 defines the
growth rate of public expenditure consistent with the objective of reducing the share
of public expenditure in autonomous demand. It is given by the growth rate of exports
minus the required change in the share for each period (that is, ¢p) divided by the product
oo(1 — 0p).

Nevertheless, we can conceive an opposite case in which the economy converges
towards a d smaller than d. If this is the case, fiscal policy can lead ¢ to a larger value of
7 by setting the growth rate of public expenditures temporarily above the growth rate of
exports. The rule can follow the same principle presented above, with the opposite sign.
If such policy is executed, it leads the economy to a permanently higher output than if it
had not been executed.

Returning to our example, the rule in equation 4.63 defines a growth rate for public
expenditure smaller than the growth rate of exports. In turn, that leads to the desired
outcome of this policy, i.e., the decrease in the share of government in autonomous
expenditures (¢). Nevertheless, each instant ¢ falls, the whole curve d is shifted
downwards, as shown in figure 4.2. This shift, in turn, changes the estimate of the
period in which the d achieves the limit. Now, this period corresponds to f;.
Considering this change, the process described above can be repeated periodically,
making the adjustment of o even smoother. In this case, the fiscal policy rule is updated
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FIGURE 4.2: Foreign Debt-to-Exports Ratio and Fiscal Policy
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periodically, changing g¢; according to the shifts in the d curve.

This policy alternative has the advantage of being very gradual, avoiding a sudden
interruption on the growth path, with its economic and social consequences. However,
such policy requires framing the issue of external debt as a matter of long term
equilibrium, which is possible when the short-term liquidity in foreign currency is
guaranteed.
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4,7 Simulations

We rely on numerical simulations to analyze five different experiments. All of them start
from a steady-state position, in which both components of autonomous demand grow at
a 4 percent rate. Initially, the degree of capacity utilization is equal to the normal degree,
and the propensity to invest is equal to its steady-state value. We discuss the evolution
of foreign debt and public debt ratios, and growth of autonomous demand and output in
each of the five cases.

First, we present a baseline case. In this case, both foreign debt and public debt
converge to a stable positive value. Foreign-debt-to exports ratios converges to a
positive value because [m/(1 — c*z*)] =1 > 0. In other words, the economy
accumulates external debt because it maintains trade account deficits in the equilibrium.
Foreign debt-to-exports ratio converges to a stable value because gx > r in the baseline
case. In turn, the public debt-to-income ratio converges to a positive value because
c*z* — 1 > 0. That means that the public budget presents deficits in the equilibrium.
Convergence of public debt-to-income ratio results from the assumption that g > i, that
is, output growth rate is larger than the interest rate on public debt.

The other four cases explore different features within the same framework. They
keep most of the parameters of the baseline case, varying with respect to one particular
characteristic to examine the effect of such change. The particularities of each case are
summarized in table 4.1, with the results of the simulation for key variables. The
parameters of the experiments are presented in a table in appendix E.2>

TABLE 4.1: Summary of the Results of the Simulations

Case 1 Case 2 Case 3 Case 4 Case 5
Name  Baseline Explosived Explosiveb Fiscal Policy Structural Change
Change - r = 0.05 i =0.045 Policy rule (p.30) gx = 0.045 (p.40)
g" 0.04 0.04 0.04 0.04 0.045
b* 1.0126 1.0126 +o0 0.8022 0.3777
ar 4.2944 +oo0 4.2944 2.5000 2.3927
h* 0.2029 0.2029 0.2029 0.2029 0.2118
z* 0.4096 0.4096 0.4096 0.4096 0.4007
o 0.4138 0.4138 0.4138 0.4039 0.3969

Figure 4.3 compares the baseline case with cases 2 and 3. Case 2 reveals the explosive
dynamics for foreign debt-to-exports ratio, obtained when the interest rate on foreign
debt service (r) is higher than the growth rate of exports. Case 3 shows the divergent
pattern for the public debt-to-income ratio. Similarly to the previous case, the interest
rate on public debt (i) is higher than the output growth rate.

25 Gimulation exercises employed the software MATLAB 2019b. The code is available upon request.

153



26

CHAPTER 4. GROWTH AND DEBT STABILITY IN A SUPERMULTIPLIER MODEL
WITH PUBLIC EXPENDITURES AND FOREIGN TRADE

1600% BOO0%
1400% 700% £
: £
7
1200% 600% o
B s
1000% 500% !
) v
2
800% - 400% P
- »
S 7
600% 300% -
: £
=
400% i 200% et
i
ot -
200% /’// 100% -~
,‘.—-""""""——
0% 0%
0 50 100 150 200 0 50 100 150 200
Case 1 Case2 — — —Case 3 Case 1 o Case? — — —Case 3

FIGURE 4.3: Evolution of foreign debt-to-exports ratio (right) and public
debt-to-income ratio (left) for Cases 1,2, and 3.

Note that according to table 4.1, the experiments show that other than the particular
debt ratio that follows an explosive path, the remaining variables converge towards
equilibrium values. In fact, they converge towards the same equilibrium as the baseline
case. Nevertheless, this conclusion depends on the assumption that the fast increase in
debt ratios does not affect the parameters. That may not be the case in reality. A fast
increase in public debt, for instance, may cause a fall in the growth rate of public
expenditures, changing the pattern observed in the simulation. Instead, it may motivate
monetary authorities to reduce i, pushing the public debt-to-income ratio to a stable
path. If foreign debt-to-exports is the one following a divergent path, then above a
threshold value for d capital inflows may cease. That makes the economy unable to pay
for its external liabilities. Consequently, it may run for the support of international
organizations. Sometimes that means a debt renegotiation with a lower interest rate.
Sometimes financial support also requires the imposition of large real exchange rate
devaluations and cuts in public expenditures. If the real devaluation is successful, it
reduces the propensity to import, and reduce the propensity to consume due to its
regressive impact on distribution. In any case, these different scenarios show that
parameters do not tend to remain still while debt ratios follow and explosive dynamics.
However, we abstract from those complex feedback effects since they do not arise from
any mechanical change in the parameters but are a contingent outcome from policy
decisions. We take that parameters as given, not assuming any type of policy response
in these cases.?® We can, thus, move forward to the policy choices presented in cases 4
and 5.

This is not equivalent to stating that the parameters must remain constant. However, it would not be accurate
to introduce mechanical adjustment in the parameters due to an explosive debt dynamics. Future research
can explore alternative scenarios of economic policy in the face of increasing debt ratios.
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Case 4 describes the case in which there is a ceiling to foreign debt-to-exports ratio,
and fiscal policy follows the rule presented in section 4.6. This experiment builds on
the same parameters as the baseline case. The only difference is that the fiscal policy
rule is executed from period 30 onward. Figure 4.4 compares the performance of both
debt ratios in the baseline case with case 4. It shows that fiscal policy intervention is
successful in keeping the foreign debt-to-exports ratio below the threshold of d. The
objective of fiscal policy is to reduce the share of public expenditures on autonomous
demand by temporarily slowing the pace of public expenditures growth. The fall in the
steady-state value for o implies also a fall in the equilibrium public debt-to-income ratio.
In the baseline case, b converges to 1.01, while after the intervention of fiscal policy it

goes to 0.80.
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FIGURE 4.4: Debt ratios in the baseline case (left) and the fiscal policy case
(right)
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Additional details on case 4 are presented in figure 4.5. The figure shows the
continuous fall in the share of public expenditures in autonomous demand (¢) after the
intervention of fiscal policy. This share slowly converges to &, which corresponds to the
share of public expenditure in autonomous demand that is compatible with the ceiling
to foreign debt-to-exports ratio.

The graph at the bottom-right shows the evolution of the growth rates of output and
each component of autonomous demand. Public expenditures’ growth rate falls
immediately after the intervention of fiscal policy. Output growth also falls in the same
period, but less than public expenditures, since exports keep growing at the same rate.
Both public expenditures and output growth rates converge to the growth rate of
exports. This convergence happens as fiscal policy brings ¢ closer to &, implying the
stabilization of the level of d. The picture also shows this adjustment is very gradual. In

spite of the fall in public expenditures growth rate, it remains very close to the growth
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FIGURE 4.5: Evolution of debt ratios, share of public expenditure in
autonomous demand, and growth rates for case 4.

rate of exports. The adjustment in ¢ is also shown to be progressive and slow. That is a
desirable property of this type of policy.

In contrast with case 4, authorities may choose to execute industrial policies that
cause a structural change. @~ We address this possibility with the experiment 5,
summarized in figure 4.6. Suppose that the government execute this type of policy in
period 30, after rejecting the fiscal policy of case 4. If industrial policy succeeds, then the
growth rate of exports accelerates a few periods after their implementation. Assume
that the industrial policies do work, and take ten periods to affect the economy. In that
case, from period 40 onward, the growth rate of exports accelerates. In the experiment
that means increasing the growth rate of exports from 4 percent to 4.5 percent. In line
with the Balance of Payments constrained growth tradition, a higher growth of exports
may be associated with an increase of the income-elasticity of exports. That may happen
as the economy develops production in more technologically intensive industries
(Araujo and Lima, 2007; Cimoli et al., 2020, 2009).27

27 Naturally, the relation among industrial policies, structural change, and growth is complex. We cannot
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FIGURE 4.6: Evolution of debt ratios, share of public expenditure in
autonomous demand, and growth rates for case 5.

In this case there is a new ¢ (value for the share of public expenditure compatible with
the ceiling to foreign debt-to-exports ratio), given the higher growth rate of exports for
the same d. Note that the 7 of case 5 is smaller than the 7 of case 4. A new steady-state
can only be achieved if public expenditures growth rate accelerates, reaching the new
growth rate of exports. However, that can only happen after ¢ becomes smaller or equal
to 7. In the simulation, that happens in period 51. Then, after this period the economy
converge to a new steady-state.

Initially, output growth rate follows the original steady-state. It accelerates after the
increase in the growth rate of exports. In the following periods, it keeps accelerating, as
o falls, increasing the impact of exports on output growth. Finally, when the public

ensure that the required growth of exports included in the experiment is necessarily obtained. The
effectiveness of these policies varies with the type of measures executed and with the intensity of such
measures. In fact, this simulation can also be interpreted as providing an indication of what is the extent
of the boost given to exports required to avoid fiscal austerity and still achieve stability of the debt ratios.
In practice, policymakers can choose among many different combinations of the two pure cases (4 and 5)
compared here.
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expenditures growth rate adjusts to exports growth, output growth converges to a new
steady-state. It becomes temporarily higher than the growth rate of autonomous
demand due to the increase in the propensity to invest, which is necessary to restore
normal utilization after an acceleration of growth. After a while, output growth
approaches the growth rate of autonomous expenditures in a new fully adjusted
position.

The foreign debt-to-exports ratio also converges and remains below d in case 5. In
turn, the public debt-to-income ratio converges to a lower value than in case 4. Lower b*
in case 5 is due to the higher steady-state growth rate of output, the lower share of
public expenditure in autonomous demand (¢*), and the lower ratio of autonomous
demand to total output (z*). The lower value for z* is also associated with a higher h*.
As shown in table 4.1, equilibrium propensity to invest is higher in case 5 than in the
other cases because the economy presents a higher output growth rate. Therefore, if the
chosen industrial policies successfully affect exports growth, then case 5 provides a
better performance in terms of output growth than the fiscal policy executed in case 4.
The growth rates of these two cases are compared in figure 4.7.
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FIGURE 4.7: Output growth rate in Case 4 (Fiscal Policy) and Case 5
(Structural Change).

The simulated experiments confirm theoretical results presented in the previous
section. Interest rate smaller than growth rate is crucial for long run stability of public
debt. International interest rate smaller than exports growth. The fiscal policy proposed
in section 4.5 successfully keeps the foreign debt-to-exports ratio below d by adjusting
the share of public expenditures in autonomous demand. After the adjustment in ¢ is
finished, public expenditure can follow the same pace as exports, keeping a constant ¢
and allowing the economy to converge to a steady-state compatible with the limit to
external debt. The fall in ¢ also imply a decrease in the equilibrium level of public
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debt-to-income ratio in the scenario with the fiscal policy. The graphs in figure 4.5 show
the adjustment in ¢ is slow and gradual. The impact of the fiscal policy on output
growth also reveals a gradual adjustment of this variable. The last scenario shows that
debt ratios can converge under a better economic performance when structural policies
are successfully employed. Authors have emphasized the importance of these policies
to relax the external constraint by increasing the income-elasticity of exports (Araujo
and Lima, 2007; Cimoli et al., 2020, 2009; Thirlwall, 2019). Such policies allow for the
improvement of the economic performance. Indeed, case 5 presented a higher output
growth rate than previous cases. It also ensured convergence of the foreign
debt-to-export ratio to a value below d. The public-debt-to income ratio converged to a
smaller value than in the other cases, since output growth was larger and both ¢ and z*
were smaller.

Overall, the five experiments show that there is no a priori obstacle to the long run
sustainability of growth led by autonomous demand as determined by public
expenditures and exports.
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4.8 Final Remarks

This chapter presented a supermultiplier model for an open economy with government
in which autonomous demand is composed of public expenditure and exports. The
framework allows for assessing the long run stability of growth, and public and foreign
debt ratios. The convergence of public debt-to-income ratio requires that output growth
rate is larger than the interest rate on debt service. In turn, the convergence of foreign
debt-to-exports ratio depends on an analogous condition, i.e., that exports growth is
larger than the interest rate on foreign debt service. The model also showed that, in the
presence of two sources of autonomous demand, equilibrium values for debt ratios vary
with the share of each expenditure in total autonomous demand. The equilibrium value
for the public debt-to-income ratio increases with the share of government in
autonomous demand. However, it converges to a stable value even in the extreme case
happening when government fully dominates autonomous demand. Equilibrium
foreign debt-to-exports ratio also increases with the share of exports in autonomous
demand, but it diverges to infinity in the extreme case in which this share equals zero.
The relevance of those shares to equilibrium debt ratios means that fiscal policy can
manage public expenditure to bring debt ratios towards desirable levels. Hence, a fiscal
policy rule is proposed in the chapter, according to which government moderates the
growth of public expenditure to meet a ceiling in the foreign debt-to-exports ratio,
associated with constraints in international liquidity. The external constraint to growth
in open economies appears here in the form of a limit to foreign indebtedness. We
further show that in this supermultiplier model, Thirlwall’s Law emerges as a particular
result of the long run growth path. Five simulated experiments support our main
conclusions.

Overall, there is no a priori obstacle to the long run sustainability of growth led by
autonomous demand as determined by public expenditures and exports. Furthermore,
the fiscal policy rule succeeds in keeping foreign debt-to-exports ratio below the given
threshold. This policy, however, has a cost in terms of average growth rate. Such a cost
may be mitigated with the introduction of industrial policies that increase the income
elasticity of exports. Although the effect of industrial policies on growth and structural
change is not guaranteed, if this approach is successful it may ensure the convergence of
debt ratios with a better performance in terms of growth. Naturally, a variety of
combinations of those (and other) policies are available in reality.
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Appendix

A Equilibrium growth and the share of each autonomous expenditure

This appendix briefly describe some relations between the proportion of public
expenditures in autonomous expenditures (¢) and the rate of growth of public
expenditures (gg) and exports (gx). Those relations are useful to justify the analysis
developed in the chapter.

I start rewriting here equations 4.19 and 4.20.

gz = 01gct + (1 — 0v)gxt

Gt

Oy = —
Zy

Operating derivatives with respect to time in both sides of the last equation gives us:

- GiZy — GiZy
o
Then,
0 = 9 — 07
t = Z: t87t

By rearranging the relation in equation 4.20, to substitute Z; in the last equation, we

obtain:
Ot = 018Gt — 0187t [4.64]
Substituting the g7; and rearranging, we obtain:

0 = 0r(1—0v)(gcr — gxt) [4.65]

Now, let us take the derivatives with respect to time of the expression for the growth

rate of autonomous demand, in equation 4.19.

Szt = 0i8ct + 0i8cr — 0rgxt + (1 — 0v)$x
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Rearranging, we get:

Szt = 01(gat — gxt) + 1§t + (1 — 1) Sxt

Finally, by substituting the value for ¢; as in equation 4.65, we obtain:

¢zt = 0r(1 — 1) (gt — gxt)* + ou$cr + (1 — 01) x [4.66]

Let us now discuss under which conditions we obtain that the growth rate of
autonomous expenditures is constant, so that the derivative in equation 4.66 is equal to
zero. It is easy to see that if public expenditure is null (and thus, o; = 0), stability in total
autonomous expenditures growth rate is exactly the same as stability in exports growth
rate — putting it differently, ¢z; = 0 requires that ¢x; = 0. In the contrary, if exports are
null (c; = 1), the same reasoning show us that the stability in autonomous demand
requires stability in public expenditures.

Apart from these two extreme cases, there are two further conditions that can define
stability in the growth rate of autonomous demand. First, this can happen if both exports
and public expenditures grow at the same constant rate. In this case, $g; = $x: = 0 and
gt = gxt, so that clearly in equation 4.66, the derivative of Z; with respect to time goes
to zero.

The last possibility arises if we allow the growth rate of exports and public
expenditure to differ from each other. We can see in equation 4.65 that this difference in
the two expenditures growth rate implies continuous changes in the value of o, given
that a higher (smaller) growth rate of public expenditures with respect to exports will
cause a higher (lower) ratio of public expenditures to autonomous demand. In this case,
we can have a constant value for gz; only under a specific condition. Rearranging
equation 4.66, we obtain that this holds as long as ¢g; and ¢x; move in opposite

directions and according with the rule in equation 4.67:

(1 — O't)

- ] Xt [4.67]

sot=—(1—01) (gt — §xt)* — [

This is clearly an arbitrary condition to be imposed on the dynamics of public
expenditure. Thus, we can conclude that the more general situation, the stability in the
growth rate of autonomous expenditures requires that public expenditures and exports
grow at the same constant rate, implying also that ¢; remains stable. This is a basic

feature to determine the equilibrium within the supermultiplier model, which requires
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the stability of gz;. It is important to point that this relations do not imply causality from
gx to gc or vice-versa. The results presented here only discuss the equilibrium and
stability conditions, and do not claim any type of constraint to the autonomous

expenditures.

B Stability of the supermultiplier in an open economy with public

expenditure

In this appendix, we analyze the stability of the version of the Sraffian supermultiplier
model presented in section 4.3.1. This analysis follows closely the stability analysis
provided by Freitas and Serrano (2015). Nevertheless, we consider an additional
equation describing the evolution of government’s share in autonomous demand (o).
Moreover, as we deal with an open economy with government, we must also account
for a tax rate (7) and the propensity to import () as part of the supermultiplier.

The three equations relevant for the stability analysis were presented in section 2.1

and are rewritten below.

. i ht’)’(ut_un) _ E
iy = up 018Gt + (1= 01)gxe + T e 1) him \o)ut? [4.68]

];lt = ht'y(ut — Lln) [4:69]

0 = 01(1 —0v)(gct — gxt) [4.70]

We also repeat here the equilibrium values for these three variables. Capacity
utilization converges to the normal rate, u* = u,. In turn, propensity to invest depends
on the equilibrium growth rate, depreciation rate, normal rate of capacity utilization and
the capital-output ratio: h* = > (gz + ). o achieves equilibrium at any level when the
two autonomous expenditures grow at the same rate. We denote this equilibrium level
aso”.

The Jacobian matrix evaluated in the equilibrium is defined by the expression below.
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B (B, [
dh It u*,o* du *u*,o* do *u*,o*
« _ | [an dit [@} 4.71
I dh * u*,o* du * u*,o* do h* u*,o* [ ) ]
do do [dg}
dh h*,u*,a* d” h*’u*,o—* dU h*,u*,o—*

The elements [@] [@} , [@} , and [d—“} are trivially obtain
dh * u*,o* du n* u* o dh W u*,o* du h* u*,o* y
and coincide with the results of Freitas and Serrano (2015).
We are thus left to compute the remaining elements of the Jacobian matrix, that is, the
elements of the third row and third column.

It is easy to see that:

dh

[da] =0 [4.72]
In turn:

du

[da] = 1§t — wxt = Ut(gct — gxt) [4.73]

Evaluating this derivative in the equilibrium means substituting u; = u, and making

g6t = gxt- In that case,

[d’"] =0 [4.74]
dO' h*,u*,a*

As o does not depend on & or u (see equation 4.70), then the partial derivatives [Z—ﬂ

and [g—ﬂ are trivially equal to zero.

Finally, we must compute [g—(‘;] . First, let us rewrite equation 4.70 as follows:

o =01(gc — gxt) — 07 (g6t — gxt) [4.75]

Then, we have:

46
[di] = (g6t — 8&xt) — 201(gcr — gxt) = (1 —201) (g6t — 8xt) [4.76]

Evaluating this derivative in the equilibrium implies plugging ¢; = ¢* and making

8Gt = gxt-
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Hence:
[da] =0 [4.77]
do h*,u*,0*
Thus, we obtain:
0 v(8z +96) (7) 0
* _ | —up Yo .
"= | (gz+9) <1C(1T)<J,”)(gz+5)+m 1> 0 [4.78]
0 0 0

Local stability requires obtaining the eigenvalues of the matrix 4.78. The characteristic

polynomial of 4.78 is given by the equation below.

A3 — A2 + Auyy(gz+6) =0

5 70 —1
8z + >(1c(lr)(£>(82+(5)+m )

[4.79]

From the characteristic polynomial, we obtain that A = 0 is one of the eigenvalues of

the matrix 4.78. The other two roots can be obtained from the following equation.

A2\

+u,y(gz +0) =0 [4.80]

) 7o ~1
&z )(1c(1r)(bzl>(gz+5)+m )

Since the first and the third coefficients of the second degree equation (4.80 are
positive, its two roots are negative as long as the second coefficient is positive. In other

words, the two remaining eigenvalues are negative if the following inequality holds:

5 o 1 0 481
(gz+)<1c(1r)<,fn>(gz+5)+m )]> 14.81]

The inequality above holds whenever the condition below is attended.
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W+c(l=1)+ (g2 +6) —m <1 [4.82]

4.82 is analogous to the condition found by Freitas and Serrano (2015). In fact, if we set
T = m = 0, we obtain the same condition they found in the model of a closed economy
without government.

Condition 4.82 ensures that the other two roots of the characteristic polynomial, and
thus the other two eigenvalues, are negative.

Therefore, the matrix 4.78 has one eigenvalue equal to zero and two eigenvalues that
are negative. The eigenvalue equal to zero shifts the level of the equilibrium of the
system, but does not affect the conditions of asymptotic convergence. The fact that the
other two eigenvalues are smaller than zero, however, ensures the asymptotic
convergence of the system.

Form an economic interpretation, inequality 4.82 implies that the model is locally
stable when the expanded marginal propensity to spend (that is, the marginal propensity
to spend added of the term v associated to the accelerator investment function) is lower
than one (Freitas and Serrano, 2015).

Taxation and imports represent two leakages of induced demand. The presence of
taxation and propensity to import reduces the value of the expanded marginal propensity
to spend, easing the satisfaction of inequality 4.82. Therefore, an open economy with
government is less vulnerable to instability coming from economic growth and the capital

stock adjustment principle (i.e., the flexible accelerator).

C Sensitivity Analysis

This appendix reports the results of the sensitivity analysis performed in the dynamic
system presented in section 3.3. We tested the robustness of the equilibrium of the
model in face of random shocks in the main variables determining the dynamics: the
interest rate (i), the international rate (r), the growth rate of exports (gx), the growth rate
of public expenditure (g;), propensity to import (m), tax rate (7), and the sensitivity of
the investment share to deviations of capacity utilization concerning normal capacity
(7)-

We analyzed three scenarios.

In the first scenario, a permanent random shocks is added to four parameters: i, 7,
8c, and gx. Figure 4.8 presents the results of the Monte Carlo simulations of this

scenario. While capacity utilization and the propensity to invest converge, the debt
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ratios and the government’s share in autonomous demand present a widening range of
values in the time interval, due to the permanent difference between the growth rates of
the two autonomous expenditures (g¢, gx)-

The second scenario maintains the random shocks in the same parameters, but
establishes the condition that the shocks affect g; and gx in the same way. Therefore, in
this scenario the growth rate of autonomous demand varies, due to the random shocks.
However, the growth rate of government and exports is always equal. As a consequence
of this condition, all the variables present a convergence within a stable interval in the
Monte Carlo simulations. The results can be seen in figure 4.9.

Finally, the third scenario includes random shocks in additional parameters, but
maintains the equality between gc and gx. Now we test the sensitivity of the
equilibrium to changes in the interest rate, the international interest rate and the growth
rate of autonomous demand, as before, in addition to changes in the propensity to
import (m), tax rate (7), and the sensitivity of the investment share to deviations of
capacity utilization concerning normal capacity (). Once again, the variables converge

to equilibrium within a stable interval, as seen in figure 4.10.
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FIGURE 4.8: Sensitivity analysis. Case 1: shocksini, r, g, and gx.
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D Discrete time

This appendix presents a discrete time version of the model developed in this chapter.
The discrete time model follows the same structure and the same assumptions of the

original model. This version is required for the simulation exercise.

Output Level

As in the original model, equilibrium in the goods market implies aggregate output
equals aggregate demand, which is given by consumption, investment, public

expenditure, exports and imports.

Yi=C+ L+ G+ Xy — My
Consumption depends on propensity to consume (c), and on current disposable
income.
Ci=c(1l—-1)Y;

Likewise, imports depend on the current income and the propensity to import (m):

Mt = th

Investment, in turn, is given by the propensity to invest times current income.

It - ]’lth

Public expenditure and exports are autonomous with respect to current income, being
added in the term Z;. We can, then, determine according to the level of autonomous

expenditures and the supermultiplier.

1
n= (1—c(1—‘r)—ht+m> Z
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Capacity Utilization

The degree of capacity utilization is defined as the ratio between output and potential

output.

Y

U= _—

Ykt
Since the capital-output ratio is constant, the growth rate of potential output is equal

to the growth rate of capital stock, i.e., the accumulation rate. Hence, the rate of change

in capacity utilization follows the expression below.

N — Kkt

iy = S—2—

T Kt
And the change in the degree of capacity utilization in each period is given by the

expression below.

However, we still need to determine gx;.

Ki—Kio1 It

-l
Kiq Kiq

Ikt =

Finally, with the same operations of the footnote 4, we can obtain the equation below.

hy_
8kt = %utfl -0

The propensity to invest

Propensity to invest changes when the degree of capacity utilization deviates from

normal capacity, according to the parameter .

Ahy = hy—17y(up-1 — tn)
Thus, the rate of change in the propensity to invest can be described as follows.

172



CHAPTER 4. GROWTH AND DEBT STABILITY IN A SUPERMULTIPLIER MODEL
WITH PUBLIC EXPENDITURES AND FOREIGN TRADE

flt = y(up—1 — up)

Output Growth

Now, we are able to determine output growth (g;), according to the change in the
supermultiplier due to the variation in the propensity to invest and to the growth in

autonomous expenditures.

_ By _1hy hi_1hy
= = + gzt + =
1—c(l—7)—h1(1+h)+m 1—c(l—1)—h—1(1+he)+m

8t 8zt

Autonomous demand varies proportionally with public expenditures and exports,
and to the share of each expenditure in autonomous demand. We define ¢ as the share of

public expenditure in autonomous demand. Thus, 0; = G;/Y;.

gzt = 018Gt + (1 — 0-1)gxt

Change in ¢ follows the expression below.

A or-1(1 — 01-1)(8ct — 8xt)
oy =
1+ 01186t + (1 —01-1)gxt

Which can be written as:

_ or—1(1 —01-1) (gt — 8xt)

Ao
! 14 gz

Public Debt

The relevant variable here is public debt-to-income ratio, denoted as b;. Changes in public
debt in each period depend on the primary surplus/deficit and on the interest payments

of the debt service.

ABt = Gt — TYt + iBt_l
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Hence,

thO}Zt—T+|:

Finally,

Foreign debt

We focus in the foreign debt-to-exports ratio, denoted as d;. According to the
assumptions of the model, foreign debt change in each period depends on the trade

balance and on foreign debt service payments.

ADt = Mt — Xt + rDt—l

Hence, the debt-to-exports ratio can be expressed as in the equation below.

Finally, by setting d; — d;_1 = 0, we obtain the equilibrium foreign debt-to-exports

dy

ratio.

=i ()

E Simulation Parameters and Equilibrium values

Table E.1 presents the parameters employed in the simulations.

Table E.2 displays the initial values of the simulations. Finally, table E.3 presents the
equilibrium values for the main variables. The different results for equilibrium come
from the change in each of the four cases with respect to the baseline case, which is also

shown in the table.
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TABLE E.1: Parameters

Parameter Value

8G
Ix

SR

N o Q2D

0.04
0.04
0.075
0.15
0.25
0.05
0.85
1.50
0.075
0.02
0.03

TABLE E.2: Initial Values

TABLE E.3: Simulations Result

Variable  Value
Go 120.000
Xo 173.000
o 0.4138
ho 0.2029
U 0.85
b 0.5
do 1.6

Case 1 Case 2 Case 3 Case 4 Case 5
Name  Baseline Explosived Explosiveb Fiscal Policy Structural Change
Change - r =0.05 i =0.045 Policy rule (p.30) gx = 0.045 (p.40)
g* 0.04 0.04 0.04 0.04 0.045
b* 1.0126 1.0126 +o0 0.8022 0.3777
a* 4.2944 +oo 4.2944 2.5000 2.3927
h* 0.2029 0.2029 0.2029 0.2029 0.2118
z* 0.4096 0.4096 0.4096 0.4096 0.4007
o 0.4138 0.4138 0.4138 0.4039 0.3969
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