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RESUMO

O debate em torno da estrutura tributdria ideal para uma economia € continuo e multifacetado.
Entre as vérias formas de tributacdo de renda e riqueza, o imposto de renda corporativo possui
uma importancia particular, moldando tanto a politica econdmica quanto as trajetorias de desen-
volvimento. Esta dissertacdo investiga as implicagdes da tributacao sobre o lucro das empresas
na economia, reconhecendo seu papel fundamental no comportamento das firmas e nos resulta-
dos agregados. Enquanto as teorias econdmicas tradicionais prescrevem uma tributacdo minima
sobre a renda do capital, as evidéncias empiricas sio ambiguas quanto ao impacto nos agregados
macroecondmicos. Por outro lado, as evidéncias microecondmicas empiricas sao mais consol-
idadas, sinalizando o efeito negativo que os impostos corporativos tém sobre o investimento e
a estrutura de capital das firmas, a distribuicdo do fardo tributério e a significancia da hetero-
geneidade nos efeitos. O objetivo deste trabalho € estender o modelo Agent-Based Stock-Flow
Consistent (AB-SFC) de Pedrosa e Lang (2021) para avaliar os impactos da tributacdo sobre
o lucro das empresas em varidveis agregadas e no nivel da firma. Os modelos AB-SFC visam
representar 0s aspectos micro € macroecondmicos de uma economia, levando em consideragcao
a complexidade do sistema econdmico, enquanto priorizam a representacdo de um sistema
macroecondmico onde estoques e fluxos se comportam de maneira coerente. Isso é adequado
para este trabalho devido a complexidade das interagdes e a importancia da heterogeneidade
dos agentes nos efeitos agregados resultantes da tributagdo corporativa. Incorporando insights
da teoria de target-return pricing e abordagens de pricing alternativas, o estudo visa aprimorar

a modelagem das reacdes das firmas as mudangas tributdrias e seus efeitos consequentes.

Palavras-chave: tributacdo de lucros; modelos baseados em agentes; consisténcia estoque fluxo;

target-return pricing.



ABSTRACT

The debate surrounding the optimal tax structure for an economy is ongoing and multifaceted.
Among the various forms of income and wealth taxation, corporate income tax holds particular
significance, shaping both economic policy and development trajectories. This thesis investi-
gates the implications of corporate profit taxation on the economy, recognizing its pivotal role
in firm behavior and aggregate outcome. While traditional economic theories prescribe minimal
taxation on capital income, empirical evidence is ambiguous on the impact on macroeconomic
aggregates. On the other hand, empirical microeconomic evidence is more consolidated, sig-
naling the negative effect corporate taxes have on firms’ investment and capital structure, the
distribution of the tax burden, and the significance of heterogeneity in the effects. The objective
of this work is to extend the Agent-Based Stock-Flow Consistent (AB-SFC) model by Pedrosa
and Lang (2021) to evaluate the impacts of corporate profit taxation on aggregate variables and
at the firm level. AB-SFC models aim to depict the micro and macroeconomic aspects of an
economy taking into account the complexity of the economic system while prioritizing the rep-
resentation of a macroeconomic system where stocks and flows behave coherently. It is suitable
for this work because of the complexity of interactions and the importance of agent heterogene-
ity in the aggregate effects resulting from corporate taxation. By incorporating insights from
target-return pricing theory and alternative pricing approaches, the study aims to enhance the

modeling of firms’ reactions to tax changes and their consequent effects.

Keywords: corporate taxation; agent-based models; stock-flow consistency; target-return pric-

ing
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1 INTRODUCTION

The debate over the best and most efficient tax structure for an economy is constantly in the
spotlight. There are various types of income and wealth taxation that impact the economy in
different ways, and the tax structure established by the economic policies of countries becomes

a fundamental element.

The corporate income tax is one of the most common forms of capital income taxation.
This type of tax is levied on firms’ profits and has gained a considerable role in government
revenues in developed countries, especially after World War II (HINES, 2001). In recent times,
the charged rate has shown a downward trend, but its magnitude remains quite relevant. In
small European countries, variations in the rate and the tax base for corporate tax are commonly
used as an instrument of international competition to attract foreign investments. On the other
hand, in developing countries in Latin America and Africa, this type of tax presents itself as an

important source of revenue (ASEN, 2020; LORETZ, 2008).

Corporate taxation can have various effects on the economy. The effects of these policies
have been the subject of research in numerous studies, which show that both a variation in
the tax rate and changes in the definition of the tax base reverberate on investment decisions,
capital structure, spending on R&D, and other elements of firm behavior. This reflects the fact
that microeconomic effect of corporate tax can impact capital accumulation, productivity, and
the financial structure in a way that also results in an effect on the economy as a whole (JACOB,

2022).

In this context, traditional economic theory prescribes a zero capital tax rate in the long
run, due to the distortive effect such a tax would have on resource allocation and, consequently,
capital accumulation (CHAMLEY, 1986; JUDD, 1985). Empirically, however, the direction
and magnitude of the impact of corporate profit tax on various macroeconomic aggregates is
still uncertain, including the level and growth of output. Indeed, recent studies are inconclusive
on whether a rate cut would be stimulating for the economy or find that the aggregate effect of
such a policy depends on specific country characteristics (GECHERT; HEIMBERGER, 2022;
KATE; MILIONIS, 2019).

On the other hand, microeconomic empirical evidence is more consolidated in some areas.
Among the microeconomic effects studied, those on the relationship between profit tax and

investment spending decisions stand out, with results showing more consensus in finding a

13



negative relationship between the two variables. Another prominent studied variable is the
capital structure of firms, where evidence suggests that higher corporate tax rates imply higher

firm leverage ratios (JACOB, 2022).

A field of research that has been gaining prominence is related to the incidence of the cor-
porate tax burden on different groups of economic agents.! The most recent evidence finds a
robust negative relationship between the corporate tax rate and the real wages of workers, mean-
ing that the burden of a tax rate increase does not fall entirely on shareholders (firm profits) and
is partly passed to other factors of production (SERRATO; ZIDAR, 2016; FUEST; PEICHL;
SIEGLOCH, 2018).

Another important evidence is that part of the burden is passed on to consumers, indicating
that the tax rate increase partly results in higher prices for goods (BAKER; SUN; YANNELIS,
2020). Additionally, empirical studies find interesting results regarding the heterogeneity of the
impact of corporate taxes on the economy. The distribution of the tax burden might vary accord-
ing to the geographical location of the firm, the sector, and capital intensity of the industry, the
mobility of factors, the influence of collective bargaining on industry wages, the profitability of
firms, the market concentration, and the characteristics of workers (educational level, gender,
and age) (SERRATO; ZIDAR, 2016; FUEST; PEICHL; SIEGLOCH, 2018; CLOYNE; KURT;
SURICO, 2023). Concerning the impact on prices, Baker, Sun, and Yannelis (2020) found that
the effect of a tax rate increase on prices is greater for goods with lower relative prices, con-
sumed by lower-income families, produced by less leveraged firms, and in more concentrated

industries.

Mainstream theoretical models that seek to study the effects of profit taxation on the eco-
nomic system do not usually include or are not able to explain these more recent empirical
findings, which compromises conclusions about the aggregate impact of this form of corporate
taxation. Even so, mainstream economic policy recommendations still call for low capital taxa-
tion and do not take into account the ambiguity of empirical results (MANKIW; WEINZIERL;
YAGAN, 2009; GECHERT; HEIMBERGER, 2022).

Agent Based-Stock Flow Consistent (AB-SFC) models, based on the conception that the

The burden of a tax refers to the impact that an increase in a firm’s expenses (resulting from a higher amount
of taxes paid) has on its behavior. The increase in expenses implies a negative effect on at least one of the involved
economic agents (decrease in profits, decrease in wages, or increase in prices), and the proportion of this negative
burden on the agents will depend on factors such as the firm’s objective and market power or the bargaining
between workers and capitalists (FUEST; PEICHL; SIEGLOCH, 2018)

14



economic system is a complex and constantly evolving system? and should be treated as such,
present themselves as an alternative to the mainstream approach. This approach allows for
the adjustment of microeconomic behaviors of agents to replicate empirically tested stylized
facts, while also considering heterogeneity, interaction, and feedback among agents at different
levels. Thus, it can be a useful tool for studying the impact of corporate profit taxes on the
economy because of the conflicting evidence between micro and macroeconomic outcomes and
the ability of the model to encompass the financial side of the economy. In this field of study,
some models have already aimed to study the impact of fiscal and tax policies on the economy
(ASSENZA et al., 2018; NEVEU, 2013; OGIBAYASHI; TAKASHIMA, 2019), but corporate

profit taxation has not yet been adequately explored.

Therefore, the main objective of this work is to develop an AB-SFC model to evaluate
the impacts of corporate profit taxation on aggregate variables related to the macroeconomic
environment - such as output, employment, and investment levels — and more directly related
to distribution and the behavior of firms — profits, wages, prices, leverage, productivity, market
concentration, etc. This way, the aim is to contribute to the debate on the role of corporate

taxation in the economy.

The methodology of the study consists of extending the AB-SFC model by Pedrosa and
Lang (2021). Agent-based models aim to depict the micro and macroeconomic aspects of an
economy considering the complexity of the economic system. This approach seeks to build the
system in such a way that the interactions between agents and the behavior of microeconomic
elements can generate emergent properties and structures. On the other hand, stock-flow con-
sistent models prioritize the representation of a macroeconomic system where stocks and flows
behave coherently, meaning that the trajectories of the model’s variables complement each other
ensuring that their behavior always has a counterpart within the system. The strength of this
methodology is that it deals in a precise manner with the interactions between the financial and

real sides of the economy in a way that they complement and feedback each other.

The AB-SFC model approach is suitable for studying the impact of corporate taxation on
the economy due to the complexity of interactions and the importance of agent heterogeneity

in its aggregate effects. Variations in the corporate profit tax rate can impact both the real side

’In these settings, out-of-equilibrium interactions among heterogeneous agents with bounded rationality and
endogenous preferences produce a set of emergent properties of the economic system. This system is characterized
by the capability of agents to learn, adapt, and innovate in interaction with their environment and in line with their
behavior and organizational forms (DOSI, 2022).

15



(e.g., investment) and the financial side (e.g., leverage) of firms, and can also cause different
effects depending on the characteristics of the firms. Therefore, AB-SFC models are designed

to address these particularities and are capable of studying this phenomenon.

Specifically, the model by Pedrosa and Lang (2021) includes the microeconomic mecha-
nisms of evolutionary forces typical of Schumpeter Meeting Keynes (K+S, e.g., Dosi et al.
(2010)) models, which results in a combination of evolutionary theory, a developed financial
side of the economy with Minskyan elements, and a Kaleckian/Keynesian demand regime. In
this sense, the behavioral equations of the model fundamentally seek to incorporate the main
elements of this combination of theoretical approaches, which allows for adequately addressing

issues related to the “real” and financial sides of the economy.

However, the model does not sufficiently develop the possible reactions of firms and the
relevant economic mechanisms for a more in-depth study of the impact of fiscal policies based
on corporate profit tax. Then, the main additions to the model are expected to enhance its ability
to evaluate corporate taxation policies and are related to the pricing decisions of firms. The
price-setting behavioral rule of firms follows the cost-plus approach, where a mark-up is added
to cover for profits and unit costs. In the present work, different varieties of mark-up dynamics
are explored in the model to better understand how the pricing framework can influence the

ability of the model to capture firms’ reactions to corporate taxation policies.

This study, thus, follows the pledges by Lee (1994) and Lavoie (2022) and explores the het-
erogeneity of price-setting behavior in a population of firms and more complex pricing frame-
works, other than a simple constant markup applied to direct unit costs. This modification of
firms’ price-fixing rules has an important impact on the investment decisions of firms, their
ability to generate profits, and their financial results (COUTTS; NORMAN, 2013; LAVOIE,
2022).

Besides the baseline mark-up rule based on the evolution of the market share and used in
Pedrosa and Lang’s (2021) model, two other settings are tested. One is inspired by the target
rate of return approach, which consists of setting a mark-up over unit costs that would generate
the amount of profits needed to realize a targeted rate of return over the capital assets of the firm
at standard capacity utilization (LAVOIE, 2022). The other pricing framework tested is based
on a switch mechanism of mark-up heristics that allows for the emergence of heterogeneous
price-fixing rules in the consumption goods sector. Firms can alter between the original market

share based mark-up, the target-return pricing rule and a third mark-up dynamics that includes
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an overhead costs shift to the mark-up, inspired by neo-Kaleckian models such as Mott and

Slatiery (1994).

Another modification of the model is related to the role of the government on corporate tax-
ation policies and includes a social government transfers component to the government nomi-
nal expenditure function and the consumption and total income of households functions. The
amount of social transfers to consumers depends on a shock to the corporate tax rate and the
potential tax revenue obtained from this tax policy change. This way, the model adds a demand
stimulus to the reaction of corporate tax rate changes and gets closer to a dynamic balanced

budget fiscal policy experiment.

To complete the analysis of corporate taxation effects on the economy using the ABM
framework, Monte Carlo simulations are conducted to adequately handle the randomness in-
herent in this type of model (for example, related to the innovation/imitation process). With the
simulation results, the model is validated through the replication of stylized facts. Firstly, the
study aims to maintain the main results of traditional cycle and trend properties of the economy
also replicated by other AB models and the stylized facts related to Minsky’s Financial Insta-
bility Hypothesis (FIH) after the pricing framework modifications. Secondly, the study seeks
to replicate the price behavior empirically observed regularities and the corporate taxation mi-

croeconomic stylized facts.

The reproduction of the microeconomic stylized facts will confer robustness to the third and
final stage of the research methodology. Policy experiments are conducted on the impact of
corporate tax rate increases on aggregate economic variables. Since the empirical evidence at
the aggregate level is ambiguous, this exercise will contribute to the literature by identifying, in
addition to the aggregate results, the mechanisms that may generate the ambiguity in the effect’s
sign.

Hence, the rest of this work is organized as follows: the second chapter presents the lit-
erature review consistent with the topic studied. It reports the main theoretical views on the
impacts of corporate taxation on the economy, the evolution of heterodox pricing theories, and
the empirical evidence of corporate taxation’s micro and macroeconomic effects; next, the third
chapter extensively describes the behavioral rules and structure of the AB-SFC model devel-
oped; lastly, in chapter four the corporate taxation policy experiments are presented together
with the reproduction of stylized facts by the modified pricing framework models; the disserta-

tion ends with a concluding chapter.
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2 LITERATURE REVIEW

This chapter consists of a literature review on the main topics related to the research. First,
this work reviews the most recent empirical evidence on the economic impact of corporate tax-
ation. The debate on the effects of corporate tax rate changes on the macroeconomic variables,
firm level variables, and income distribution is an extremely relevant matter for the policy ex-

periments that are part of the methodological framework of this study.

Next, it is important to describe how both the orthodox and heterodox approaches of eco-
nomic theory understand the effects of corporate taxation on the economy. On one hand, the
mainstream approach to corporate taxation theory is more extensive and includes this type of
tax in the field of capital income and optimal taxation. It starts with the prescription of a null
tax rate on profits because of a harmful effect on accumulation and it builds up to a more open

debate in the more recent literature.

On the other hand, the incidence of taxes is much less explored by the heterodox field of
economics. Consequently, there are fewer works on the economic impact of corporate taxa-
tion. Still, here the Kaleckian and neo-Kaleckian approaches to corporate taxation effects are

presented together with the view of other heterodox schools.

Additionally, it is important to highlight the significance of the pricing framework to eco-
nomic modeling. This chapter, thus, encompasses the literature review on the critics and the
alternative pricing theories in the view of post-Keynesian economics to contribute to the AB-

SFC model developed in chapter 3.

2.1 EMPIRICAL EVIDENCE ON CORPORATE TAXATION

2.1.1 Cross-Country Overview

The corporate income tax is a consolidated form of taxation worldwide. According to Asen
(2020), the average rate for 177 countries in her sample in 2020 is 23.85%. A rate above
35% is very uncommon, with most countries falling between 20% and 30% and a significant
number charging rates below 20%. This type of taxation is usually progressive, meaning that
its rate varies according to income, so that the higher the corporation’s income, the higher the
tax levied. In Brazil, for example, the general rate is 15%, with an additional 10% on profits

exceeding R$20,000.00 per month (GOV, 2024).
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The tax base starts with the Earnings Before Taxes of a company and can vary according
to accounting, calculations, deductions, and country-specific legislations. This type of tax is
also used for alternative industrial policies. As seen in countries like Germany, Italy, and South
Africa, the rate can vary based on the size, location, and type of industry of the corporation
being taxed. In the United States, corporate taxes gained significance after World War 11, when
the rate charged exceeded 15% for the first time in history and the total revenue from the tax

became one of the main components of government revenue (HINES, 2001).

Recently, tax reforms have been moving towards a reduction in the corporate income tax
rate. Currently, a rate below 30% has become predominant, with all regions of the world show-
ing a net decrease in corporate tax rates. Among the twenty countries with the highest rates,
African and South American countries stand out. On the other hand, small European countries
are notable for having the lowest rates. In general, more industrialized countries with larger

GDP tend to charge a higher rate (ASEN, 2020).

Among OECD countries, the reduction in the corporate tax rate has been accompanied by
both a broadening of the tax base and a reduction in the rates of other types of income taxes.
In this context, Loretz (2008) observes that small European countries are increasingly shifting
the tax burden towards indirect taxes on consumption and using corporate taxes as a tool for
international competition, leading to the tendency of a reduction of corporate tax rates among
OECD countries. Despite the decline in tax rates, the corporate tax revenue to GDP ratio does
not exhibit the same trend, even showing signs of increase in recent years for smaller countries.
This is a reflection of an expansion in the tax base, which depends on fiscal policy decisions and
can vary according to the number of corporations subject to taxation, variations in the amount

directly subject to the tax, firms’ generated profits, and/or possible deductions (LORETZ, 2008).

Corporate income taxation is also influenced by international competition, globalization,
and multinational firms’ growth. The rate charged is affected by policies to attract foreign com-
panies, bilateral and multilateral agreements, and interactions between countries. Regarding
OECD countries, countries with larger government participation in the economy that have the
need to raise substantial amounts of revenue tend to rely less on corporate taxation because of a

higher volatilty of corporate tax revenue (LORETZ, 2008).

The decreasing corporate income tax rates may also be related to changes in other types of
taxes. Among OECD countries there is a statistically significant negative correlation between

corporate taxes and indirect taxes, suggesting an economic policy action of tax substitution. In
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the case of personal income tax, there is a significant positive correlation in the tax rates, possi-
bly explained by the strategic complementary role of corporate taxation concerning individual

taxation (LORETZ, 2008).

2.1.2 The Impact of Corporate Taxation on the Economy

Microeconomic Evidence Corporate taxation and tax policy changes can have real effects on
the economy. In this context, Jacob (2022) compiles a literature review with recent econometric
studies that seek to measure the real impact of corporate income taxes on the economy. On
the microeconomic side, the two most studied effects are on the investment of firms and the
location decision of foreign direct investment (FDI), both being negatively affected by higher
tax rates. Additionally, 11 surveyed studies show a negative effect of higher corporate tax rates
on R&D investment and, thus, innovation. At a similar frequency of survey studies, it is found
that corporate taxation worsens the capital structure of firms by increasing their leverage ratio.

These results seem to be more of a consensus among recent empirical literature.

According to Jacob (2022), a complicating factor to the analysis is that it is empirically
plausible that the tax burden is distributed to workers - through wages - and to consumers -
through prices - besides being harmful to the profits of capitalists. This can potentially affect
the sensitivity of investment to corporate taxes and compromise the measurement of the effect.
It is a relevant matter that can contribute to the theoretical debate and has been explored by

recent empirical studies.

In this regard, Serrato and Zidar (2016) study United States state corporate taxes to find that
tax cuts result in higher real wages, profits, and rental costs.® Evidence shows a distribution
of tax burden to workers, firm owners, and land owners, with each agent bearing respectively,
28%, 42%, and 30%. Also using US data, Baker, Sun and Yannelis (2020) find the corporate
tax burden to be distributed by 31%, 38%, and 31% respectively to consumers workers, and
shareholders. Moreover, they show that higher tax rates result in lower real wages but also
higher retail prices. A 1% rise in corporate tax rates is followed by a 0.17% increase in prices,
with a 0.43 estimated elasticity of wages to changes in the tax rate. The evidence for business
taxes in the German economy points to a similar direction, where Fuest et al. (2018) find that
tax rate increases result in lower real wages and that workers bear approximately 51% of the

tax burden. In this case, the authors find that a 1% increase in the corporate tax rate results in a

3The authors do not include the effect of taxation policy on tax revenue or government spending.
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0.4% decrease in real wages.

All these works underline the importance of heterogeneity in the effects of corporate taxa-
tion. Serrato and Zidar (2016) find that labor market and location specificities affect the final
result of local corporate tax cuts. Fuest et al. (2018) also highlight the significance of the labor
market for the heterogeneity on the effect of tax changes on wages. The effect of corporate tax
policies on wages is higher if wages are set through collective bargaining agreements at the firm
level than it is if they are set at the sector level or without collective bargaining. The characteris-
tics of firms also matter because evidence points out that tax rate changes affect wages the most
where firms are more profitable and have almost a null impact if firms are large, foreign-owned,
and/or operating in different activities. Additionally, corporate tax incidence is also heteroge-
neous according to work groups; the reduction of wages is larger for low-skilled, women, and

young workers (FUEST; PEICHL; SIEGLOCH, 2018).

On the other hand, Baker, Sun, and Yannelis (2020) find evidence of heterogeneity in the ef-
fects of corporate tax policy changes on prices. That is, prices of lower-priced goods, consumed
by lower-income families and produced by firms with lower leverage ratios tend to respond more
to tax changes. Also, the data weakly suggests the presence of higher sensitivity of prices to

corporate tax rate changes in less competitive markets.

Macroeconomic Evidence The impact of corporate income taxes is also analyzed for more
aggregated variables. In this context, Cloyne, Jurt, and Surico (2023) find that corporate tax
cuts stimulate investment and employment for the overall United States economy, but have a
different effect depending on the sector and characteristics of firms. The response to tax cuts
in the more capital-intensive manufacturing sector through higher wages, investment, and em-
ployment is much larger than the (often insignificant) reaction of less capital-intensive private
service sector firms. Moreover, while tax cuts do not seem to affect dividend payout for manu-
facturing goods firms, it does stimulate an increase of dividend payments in the service sector

(CLOYNE; KURT; SURICO, 2023).

Nonetheless, the empirical evidence seems to be more mixed concerning the impact of cor-
porate taxation on the aggregate employment level. As pointed out by Jacob (2022), the liter-
ature is scarce and the data is limited to conduct a more insightful work. Still, Ljungqvist and
Smolyansky (2018) find that United States data indicate the presence of asymmetric effects. It

seems that corporate tax increases are unequivocally harmful to employment levels, but there is

21



no conclusive evidence for tax cuts stimulating unemployment, apart from reactions to recession

scenarios.

The results are even more doubtful for the impact of corporate taxation on the GDP (JACOB,
2022). Earlier studies find a significant negative impact of corporate taxes on the aggregate
output (e.g. Lee and Gordon (2005) and Heady et al. (2009)). However, more recent evidence
conflicts with the traditional result and shows that higher corporate tax might not have a negative

impact on the GDP in particular cases.

This evidence is shown by Suzuki (2022), who finds an inverted-U shaped curve in the re-
lationship between the corporate tax rate and economic growth using cross-country panel data
for 109 countries for the 2000-2018 period. Further, Kate and Milionis (2019) find that corpo-
rate tax burden shifts to capital could result in a positive relation between corporate taxes and
economic growth. This positive association appears more relevant in high-income countries,
with the results being less positive or even negative for lower-income economies. The results
are robust to different estimation methods, data, and endogeneity tests. The authors highlight
the importance of taking into account the heterogeneity between countries for the econometric

analysis of the effects of corporate income taxation on the economy.

Additionally, empirical evidence suggests that the macroeconomic effects of corporate in-
come tax changes are conditioned by the level of government debt. Using a nonlinear smooth
transition vector autoregressive model (STVAR), Fotiou, Shen, and Yang (2020) show that cor-
porate tax cuts have a lower expansionary effect - an in some cases even a contractionary effect

- on output the higher the debt state of the government.

Another important work is done by Gechert and Heimberger (2022). They use meta-analysis
and meta-regression methods to conduct a quatitative survey over the econometric literature on
the impact of corporate taxation on economic growth. The results of the unweighted average of
the available data set indicate that corporate tax cuts stimulate output growth. However, there is
strong evidence of publication selectivity in favor of studies reporting growth-enhancing effects
of tax cuts.* When the publication selection bias is corrected, the results do not reject a null

effect of corporate tax cuts on economic growth.

The results of a null effect are robust to the most used measures of corporate tax rates and

“4The authors conclude that a negative and statistically significant growth effect of increasing corporate taxation
is four to five times more likely to be reported than a statistically insignificant impact and around three times more
likely to be reported than a positive significant effect (GECHERT; HEIMBERGER, 2022)
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the impact of corporate taxes is similar in OECD and non-OECD countries. Additionally, the
evidence indicates that the impact of corporate tax cuts is less growth-enhancing in the short
run and when government spending varies with changes in its revenue. Moreover, the survey
indicates that the results depend on the method of estimation and data collection (GECHERT;
HEIMBERGER, 2022).

2.1.3 Conclusions

It can be seen that the microeconomic empirical evidence of the effects of corporate taxation
on the economy is more of a consensus. For this work, the most notorious stylized facts to be
highlighted are the negative relation between corporate taxation and investment, R%D expen-
diture, profits, and real wages; the positive relation between corporate taxation and the leverage
ratio of firms and prices; the tax burden distribution between workers and firm owners, with
workers bearing from 38% to 51% of the tax burden; and the heterogeneity of the effects, es-
pecially regarding the effect on wages and prices and the characteristics of firms and industries

underlined by Fuest et al. (2018) and Baker, Sun, and Yannelis (2020).

On the other hand, the most recent empirical work on the macroeconomic effects of corpo-
rate taxation shows that evidence turns out to be mixed. Concerning the impact on employment,
there are data limitations, the empirical literature is still insufficient and evidence points out to

the existence of asymmetric effects.

The debate is even deeper for the impact of corporate taxation on economic growth, with
recent solid work contesting the traditional empirical and theoretical results and the existence of
a publication selection bias in favor of the growth-enhancing effect of tax cuts. As Gechert and
Heimberger (2022) underline, it is interesting how the positive impact of corporate tax cuts on
output growth has been diminishing from the empirical literature together with the emergence
of endogenous growth models more capable of exploring all the possible channels of the impact

of corporate taxes on growth.

The empirical evidence, thus, show robust relationships between corporate taxation and the
economy on one side, and a more open result on the other side. It is important to understand
how the theoretical debate over the outcomes of taxation on firms’ profits relates to what is

observed empirically.
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2.2 THE MAINSTREAM APPROACH FOR CORPORATE TAXATION
THEORY

2.2.1 The Harberger Model

The neoclassical theory of taxes has a long history. In the beginning, economists would
associate taxes with their main neoclassical assumptions, such as perfect competition, market
clearing, and full employment. Later on, the orthodox field became more preoccupied with the
theory of optimal taxation and started to include other aspects, such as heterogeneity, market
imperfections, and distribution factors. Concerning the taxation of profits, Harberger (1962)
was the first major work to focus on the incidence and the effects of the corporate tax on the

economy.

Before Harberger (1962) the analysis of corporate taxation was based on a general equilib-
rium framework but lacked quantitative results and a proper theoretical framework. Around the
1960s the research on the effects of corporate taxation was mainly focused on empirical work,
but the results were shown not to be robust, and, thus, Harberger’s theoretical model began to
gain prestige. In his article, Harberger (1962) builds a two-sector general equilibrium model
in which he concludes that, under neoclassical assumptions, the restriction on gross profits of
the firm would make all the corporate tax burden to fall on profits (LARAMIE; MAIR, 2001;
GRAVELLE, 2013).

Harberger (1962) argues that corporate taxation should be analyzed within a general equi-
librium framework because of its implications in diverse ramifications of the economy. In this
theoretical framework, the corporate tax causes a short-run distortion on the equilibrium of
the model, with the tax burden falling both on labor and capital when full employment and
equilibrium are established in the long run. However, when factor and product elasticities are
calibrated to real data, it is estimated that capital bears a 100% share of the tax burden. This
general result is explained by Harberger through a substitution effect, triggered by the rise of
the cost of capital associated with the raise in taxes, and through an output effect, where the
increase in taxes reduces the demand for the output of the taxed sector in relation to the untaxed

one (GRAVELLE, 2013).

This model was the most prominent basis for a whole set of subsequent studies, where
further additions were made and the robustness of his results was checked. However, the con-

clusions were virtually the same as the original one and none of these studies excluded capital
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bearing the full tax burden as a reasonable assumption. Their main additions include an in-
crease in the number of sectors, the possibility of uncertainty and risk aversion, the addition of

imperfect markets,> and the possibility of variable returns to scale (GRAVELLE, 2013).

2.2.2 Optimal Taxation Theory

Later on, mainstream economic theory focused its attention on an optimal taxation struc-
ture, and the research of corporate profits taxation was treated as a particular subject of the
study of capital income taxation. This strand of research originated from Ramsey (1927) and
investigates the optimal tax system that would minimize the aggregate loss of the economy for
a given government revenue or expenditure. The first advance brought was the perception of the
normative and descriptive difficulties arising from the classical theory of taxation, which advo-
cated for the use of lump-sum taxes. Thus, the optimal taxation theory explores the second-best
problem when facing the distortionary effects of a tax system, which is mainly focused on the

taxation of commodities and labor (SANDMO, 1976).

The basic proposition from Ramsey (1927) is that commodity taxes should be imposed to
proportionally reduce the consumption of each good. Diamond and Mirrlees (1971) further
developed this Ramsey framework and set the problem of the optimal taxation structure in the
context of a general equilibrium model. They generalized Ramsey’s results by showing it would
apply in a setting of constant returns to scale and large tax revenue raised by the government

(STIGLITZ, 2015).

Nevertheless, as argued by Stiglitz (2015), the optimal taxation theory framework has been
wrongly used by mainstream economics to advocate against the taxation of capital income and,
specifically, profits: “Ramsey showed that efficient taxation required imposing a complete array
of taxes - not just a single tax. A large number of small distortions, carefully constructed, is

better than a single large distortion” (STIGLITZ, 2015, p. 236).

In this context, Stiglitz and Dasgupta (1971) explore the results of optimal taxation theory
in a different set of assumptions. When the possibility of decreasing returns to scale is assumed,
they argue that the taxation of pure profits - or firm rents - that arise in the long-run equilibrium
in this setting should be considered in an optimal taxation system. Moreover, they show that

productive efficiency continues to hold in an optimal tax structure if all pure profits are taxed

Labor immobility can make labor bear more of the burden than capital (PARAI; CHOUDHARY, 1992).
®Increasing returns to scale reduces the share of the tax burden on capital (PARAI, 1988).
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by 100%. Therefore, the small distortion caused by the capital income tax could be viewed
as a better alternative to the large distortion of firm rents caused by the decreasing returns to
scale. Still, the authors highlight the importance of the applicability of such a tax system and
suggest that commodity taxes could be applied to the products that generate exceptional rents if

the profit tax is not feasible (SANDMO, 1976; STIGLITZ; DASGUPTA, 1971).

2.2.3 The Chamley-Judd Result

Throughout the 1970s, optimal taxation theory continued to be the mainstream approach for
the study of taxation in general and capital income taxation in particular. Some additional issues
were included in the discussion’ and mixed conclusions about the taxation of capital income
and, consequently, the taxation of corporate profits emerged.® In this context, Judd (1985)
and Chamley (1986) provided a new set of models inside the optimal taxation framework that
originated one of the most important results for capital income taxation in orthodox economics

and influence policy recommendations until today.

Both models assume infinitely-lived agents, a given initial capital stock, proportional taxes
on capital and labor, and upper bound restriction for the tax rate. Still, there are some important
differences, as Judd (1985) allows for heterogeneity, financial market imperfections and a bal-
anced budget government” while Chamley (1986) uses a representative agent, assumes perfect

financial markets, and allows for unconstrained government debt.

Concerning Judd (1985), his work focuses on the redistributive aspect of capital income
taxation within a general equilibrium framework. In contrast to previous neoclassical studies,
Judd includes the effects of capital income taxes on the adjustment process of the model and not
only in the steady state. Thus, he builds a dynamic general equilibrium model of growth where
agents act with perfect foresight and capital accumulation is determined by maximization of the
intertemporal utility function of the owners of capital. The main difference to the neoclassical
growth models is that savings are a function only of expected future returns and income instead

of the original relation between savings and current returns and current income.

The author, then, uses this framework to explore the impact on investment and consumption

TThese issues are related to distributional factors, public goods, externalities, international trade, public utility
pricing, and income taxation (see Sandmo (1976)).

8For example, while Stiglitz and Dasgupta (1971) argue in favor of profit taxes, Feldstein (1978) uses the
optimal taxation framework to agree with Harbergers conclusions and argue against corporate taxes.

9Judd’s result is achieved even without the restriction of the budget balance.
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of a marginal change in the tax rate. The major result of the model is that the positive and effec-
tive redistribution effect of capital income taxation only happens if the policy is unanticipated
and it will persist only if policymakers cannot commit to low taxation in the long run. Also,
he shows that, if the economy is on a path to converge to a steady state where agents have a
common rate of time preference, no one would be favored by a capital income tax. This holds
in a general type of utility function and with market imperfections and wealth heterogeneity

(JUDD, 1985).

On the other hand, Chamely (1986) argues against studies of second-best optimal taxation
that suggest a positive capital income tax rate and demonstrates that this kind of taxation does
tend to zero in the long run steady state. Chamley assumes a single representative infinitely-
lived consumer with a relatively general utility function. He assumes non-additive utility based
on recursive preferences that allow for a variable rate of impatience. Moreover, this structure
implies that future consumption plans are not influenced by current levels of consumption. The
author, thus, shows that within the assumptions of his model a permanent tax on capital income
is not even efficient from a redistribution of income perspective (CHAMLEY, 1986; STRAUB;
WERNING, 2020).

Thus, the Chamley-Judd result was established as the major reference for optimal taxation
and it recommends not to tax any form of capital income, which includes corporate taxes. This
framework still has a big influence on mainstream economics nowadays and acts as the basis for
a variety of recent studies and policy prescriptions (MANKIW; WEINZIERL; YAGAN, 2009).
General equilibrium models use the optimal taxation approach and the Chamley-Judd result to
argue in favor of anticipated and permanent corporate tax cuts (STRULIK; TRIMBORN, 2010),
support the taxation of dividends in substitution to corporate taxes in economies subjected to
financial constraints (DAVILA; HEBERT, 2023), and demonstrate the corporate tax distortions

related to international tax competition, labor market imperfections and tax evasion.'®

10These latter strands of the literature are explored by the CORTAX model, a general equilibrium model of
optimal taxation designed specifically for simulating and studying different implications of corporate tax policies
in the European Union (BETTENDORF; HORST; MOOIJ, 2009; MARTINEZ et al., 2016). In the basic model,
corporate taxes negatively affect investment, output, and employment, especially through the impact on capital
costs.
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2.2.4 The Criticisim and its Consequences to the Literature

Nevertheless, this established framework has been criticized on empirical, theoretical, and
normative grounds. First of all, the optimal taxation literature based on the Chamley-Judd result
has been criticized from a normative point of view because of the complexity involved in this
kind of model. In this manner, Saez and Stantcheva (2018) attempt to build a simple model of
optimal taxation that can be aligned with more empirically realistic evidence of the response of
agents to capital taxation and provide a less complex framework for related policy questions.
They demonstrate that calibrating to USA data, the Chamley-Judd result of zero capital income
tax is still optimal in the long run, but a positive tax rate could also be efficient from an equity

perspective in certain scenarios.

Second, the Chamley-Judd result has been extensively criticized because of its set of the-
oretical assumptions. Straub and Werning (2020) argue that a zero long-run capital tax is not
optimal even within the logical methodology of the original papers. First, they show that, us-
ing an isoelastic utility function for capitalists’ consumption with the intertemporal elasticity
of substitution (IES) below one in Judd’s model, the capital income tax converges to a positive
result in the long run equilibrium.!" If, on the other hand, the IES is above one, the capital
tax does converge to zero. Still, this convergence may take too long and make capital taxes

inefficient (STRAUB; WERNING, 2020).

In the case of Chamley (1986), Straub and Werning (2020) demonstrate that the zero capital
tax result in the long run can only be achieved either when wealth or the labor income tax is zero.
Also, assuming a different preference structure from Chamley (1986) and using an additive
utility function in the model, they show that the capital income tax rate may not converge to zero
in the long run due to an upper bound imposed on the tax rate. Finally, the authors also build

a hybrid Chamley-Judd model and show that capital taxation can be a potent policy instrument

(STRAUB; WERNING, 2020).

The debate between the Chamley-Judd result and its critics has important repercussions for
the more recent models in mainstream literature. In this context, Dynamic Stochastic General
Equilibrium (DSGE) models focused on the economic impact of tax policies confirm the ad-
verse effects of corporate taxation but find some exceptions to it. For instance, Kenc (2004)

finds that taxing the deterministic component of capital income has an adverse effect on in-

!1Straub and Werning (2020) argue that an IES below one is considered the most plausible scenario by empirical
evidence.
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vestment and economic growth while taxing the stochastic component has the opposite effect.
Thus, the author follows the conclusions of Stiglitz and Dasgupta (1971) and argues in favor of

taxing only pure profits.

More recently, Donadelli and Gruning (2021) developed a DSGE model based on endoge-
nous growth and an extended government sector and found that lower corporate tax rates in-
crease consumption and output growth through an impact on R&D. However, this result is
conditioned by the behavior of the government, where tax cuts might not increase welfare if the
public sector is free to run deficits. Fotiou, Shen, and Yang’s (2020) DSGE model also relates
the impact of corporate taxation on the economy to the public sector. They find that the expan-
sionary effects of corporate tax cuts diminish with public debt increases, with the possibility of

turning out as a contractionary policy depending on the state of the public debt.

There is also a recent strand in the literature that aims to include so-called Schumpeterian
elements to optimal taxation theory and the Chamley-Judd framework. These studies increment
R&D-based endogenous growth models with new elements to the market structure to study the
effects of corporate taxation. Firms invest a share of their final output or labor costs in costly
R&D activities that improve the quality of their product in an imperfect competition market
structure, with the innovation activities acting as the competitive engine of firms. Moreover,
this is done in parallel with the introduction of entry and exit dynamics, innovations related
to tax deductions, and corporate taxation to the framework of quality-ladder growth models

(SUZUKI, 2022).

The results show that the effect of corporate taxation on growth is ambiguous. First, the
outcome depends on the degree of tax deduction related to R&D investment and the behavior
of the government, with a positive impact of corporate taxation on growth being possible in a
balanced budget scenario and if R&D is fully deductible (PERETTO, 2007). Second, evidence
suggests that, under strong patent protection and a balanced government budget, corporate in-
come should be taxed as heavily as consumption (IWAISAKO, 2016). Third, corporate tax cuts
do not necessarily reduce growth and the optimal corporate tax rate could be positive depending
on how the policy affects the entry of firms into the market: in an endogenous market structure
model with entry and exit dynamics, the relationship between corporate taxes and the growth

rate of the economy is an inverted U-shape (SUZUKI, 2022).
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2.2.5 Conclusions

Therefore, the mainstream theoretical literature on the effects of corporate taxation on the
economy is extensive and with distinct and long-lasting contributions. Since the introduction of
corporate income taxation on the theoretical framework of orthodox taxation studies, the debate
has mainly focused on understanding the conditions that would guarantee the result of the tax
burden fully falling on capitalists over the long-run equilibrium. In this context, the Chamley-
Judd result was an important landmark and influenced theoretical work and economic policies

over the years.

On the other hand, the more recent literature has shown the fragility of this result, high-
lighting the different possibilities where can have a positive contribution to the economy.!?
Nevertheless, these studies still consist of exploring the alternative conditions where corporate

taxation may impact the economy inside a general equilibrium framework.

2.3 HETERODOX APPROACHES FOR CORPORATE TAXATION THE-
ORY

The heterodox theory on the incidence of taxes and their impact on the economy from the
perspective of effective demand is still relatively incipient and less extensive than the orthodox
literature on this subject. However, Laramie and Mair (2001) highlight that most of the classic
orthodox results are based on simplistic concepts, such as the absence of uncertainty, rational

expectations, perfectly competitive markets, and full employment of factors.

In this context, both the traditional neoclassical analysis based on relative prices and factor
substitutability and the analysis of optimal taxation theory indicate that the burden of corporate
profit taxes falls predominantly (if not entirely) on capital and affects economic growth through
the negative impact on capital accumulation. However, this result and the theoretical frame-
work involved do not hold from an empirical standpoint (SERRATO; ZIDAR, 2016; FUEST;
PEICHL; SIEGLOCH, 2018) and do not incorporate the dynamic effects of taxation into their
theories (LARAMIE; MAIR, 2001).

12This phenomenon of criticism of the theoretical negative impact of corporate taxation on the economy has a
special connection to the empirical work on the same matter. It seems that there is a feedback relationship between
recent theoretical and empirical literature, where empirical evidence contesting the Chamley-Judd result has been
published more often together with the emergence of orthodox theoretical alternatives that show new channels
where corporate taxation can impact the economy (GECHERT; HEIMBERGER, 2022).
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Therefore, post-Keynesian theory emerges as an interesting alternative approach to the study
of the effects of taxes on agent behavior and the economy. A robust theoretical model for
such studies should include the necessary tools to examine the complex feedback and income
distribution effects that are intrinsic to the phenomenon of corporate taxation, for example. The
post-Keynesian theory of prices, distribution, and aggregate demand is capable of doing so

(LARAMIE; MAIR, 2001).

2.3.1 Kaleckian and Neo-Kaleckian Taxation Theory

In this regard, Kalecki’s work (1937) was pioneering in the heterodox field. The author
includes a scenario with government and profit taxes in his famous profit equation and presents
that, in a closed economy without workers savings and with a balanced government budget, the
total gross profits are equal to the sum of the capitalist consumption value, the total investment
expenditure, and the total revenue collected from taxes. Thus, an increase in the corporate
profit tax immediately provokes an increase in gross profits while capitalist consumption and
investment remain constant. Therefore, an increase in corporate taxes results in higher levels of
employment, income, and gross profits in the short term, keeping net profits unchanged and an

uncertain impact on real wages (KALECKI, 1937; LARAMIE, 1991).

This analysis became one of the foundations for the heterodox economic theory of taxes
by considering the effects the tax structure could have on aggregate demand. Nevertheless,
Kalecki’s conclusions are limited to the short term and do not extensively consider the impact
of taxes on investment and income distribution.!> Moreover, he does not consider innovation
dynamics and the possible impact it can have on the outcome of corporate taxation, as high-

lighted in the previous section.

With the development of neo-Kaleckian theory, new models have emerged using extensions
to increment the dynamic effects of taxation in Kalecki’s framework (1937). In this context,
Laramie (1991) analyzes the impact of the tax structure on income distribution and its effects
on the demand and aggregate variables of the Kaleckian model. The author observes that tax
increases have a positive effect on national income and aggregate variables if the government

budget and income distribution remain constant.

In these circumstances, Laramie (1991) emphasizes that, from the Kaleckian perspective,

13The impact of the profit tax on prices, interest rates, profit rates, and investment is briefly considered by
Kalecki (1937), but it is not specifically applied to the conclusions of his original model.
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the ultimate impact of any type of tax on the economy should take into account the effect on
prices through its impact on mark-up or costs. Therefore, if the Kaleckian tradition considers a
pricing system with a fixed mark-up on direct unit costs and taxation on profits as an overhead
cost, it becomes evident that an increase in the corporate tax rate does not alter the income
distribution of the model. This way, Kalecki’s (1937) conclusions of a positive effect of profit

taxation on output should hold for neo-Kaleckian models (LARAMIE, 1991).

Despite the theoretical advancement in Laramie’s work (1991), the model still substantially
confines itself to short-term results as it does not incorporate the effects of changes in the tax
structure on investment. Therefore, Mott and Slatiery (1994) develop a Kaleckian model more
concerned with the role of micro-macro interactions on the outcome of different types of taxa-
tion. To do so, they consider after-tax net profits to affect the investment level of firms and the
possibility of tax shifting in prices. The authors demonstrate that, in a long-term neo-Kaleckian
model with a balanced budget, an increase in the corporate tax rate results in an increase in
the level of income and wages.'* Net profit decreases if workers save part of their income but
remains the same if they do not save any of their income. It is important to notice that the model

does not deal with output growth or the effects of taxes on the growth rates of variables.

Next, Mott and Slatiery consider the possibility of changes in the tax rate to be passed on
to the mark-up, altering the price fixing equation of the model to include this phenomenon. In
these circumstances, the firm’s response to variations in the corporate tax rate does not alter the
qualitative results of the model. In particular, if workers do not save their income, real gross
profits do not change with an increase in the mark-up and the effect on output is ambiguous,
depending on the difference between the propensity to save out of profits and the sensitivity
to invest out of profits. A more developed neo-Kaleckian model, therefore, demonstrates that
if workers’ savings are considerably small and the propensity to save out of after-tax profits is
greater than the sensitivity of investment to after-tax profits, increasing the taxation of corpo-
rate profits results in an increase in output and wages with little change in firm’s gross profits

(MOTT; SLATIERY, 1994).

Hence, the results of profit taxation models that emphasize the role of effective demand
depend on the conditions of government budget equilibrium, the firm’s response through prices

or investment expenditures, and worker savings. Moreover, for the post-Keynesian analysis of

4These results are considered for the case where the propensity to save out of after-tax profits is greater than
the sensitivity of investment to after-tax profits.
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this type of tax, it is important to differentiate between scenarios where investment is fixed and

where it is variable.

In this regard, Laramie (1994) constructs a model to demonstrate the importance of theo-
retical assumptions for the conclusion about the impact of the capital income tax. The author
shows that if the government keeps spending levels fixed and accepts a surplus through an in-
crease in corporate profits taxation, the short-term effect of this policy is a decrease in firms’ net
profits. This decrease in profits is mitigated if the firm can pass on part of the burden to prices
and if workers’ savings also decrease. The negative effect on profits may impact investment and
output in the long term, but it can be mitigated by an increase in mark-up. Nevertheless, in this
scenario, there is a direct reduction in demand that can worsen the contraction of investment

and make tax shifting useless for the recovery of profits in the long term.

Finally, it is worth highlighting the work of Laramie and Mair (2003), who deepen the
Kaleckian analysis by including the effects of the tax structure on the economy’s growth tra-
jectory. The authors emphasize Kalecki’s investment theory and explicitly detail the impact of
taxes on investment decisions through different channels. They conclude that, under a baseline
configuration of a balanced budget without tax shifting or worker savings, corporate profit taxa-
tion has a positive final effect on the investment growth rate and the utilization rate of productive
capacity.

Firstly, profit taxation can accelerate the obsolescence of a firm’s capital goods by altering
the relative profitability of new equipment and speeding up investment decisions: an increase in
the corporate tax rate reduces the real rate of profit of a firm’s capital goods, and thus increases
the depreciation rate of these goods, stimulating the purchase of new equipment. Secondly, an
increase in profit taxation can decrease firms’ net profits!> and reduce investment by limiting
its financing. Additionally, the impact of the capital income tax on the gross profit of the
economy and aggregate demand can lead to an increase in the utilization rate and, in the long
term, an expansion of investment expenditures. The net impact on investment will depend
on the relative weight each channel has on investment decisions (LARAMIE; MAIR, 2001;
LARAMIE; MAIR, 2003).

Among the presented models, the importance of the balanced budget multiplier effect and

the theoretical approach used to determine firms’ pricing stands out. If the increase in gov-

I5Tf the government operates under a balanced budget and firms do not respond with an increase in mark-up
(LARAMIE; MAIR, 2003).
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ernment revenue from profit taxation is fully passed on to government spending, the positive
effect on the output level persists even with workers’ savings. On the other hand, neo-Kaleckian
models of tax incidence suggest that if firms can pass the tax burden onto prices, the balanced
budget multiplier effect may not persist in the long term due to the negative impact on invest-

ment (LARAMIE, 1994).

2.3.2 The Sraffian View on Corporate Taxation

The theory of taxation has also been studied from a Sraffian standpoint. This field underlines
the necessity to study tax incidence by including its impact on output, aggregate demand, and
the real distribution of income, which is not covered by standard neoclassical theory and is
completely in line with the Sraffian model based on conflict inflation and the supermultiplier

(EATWELL, 1980; AIDAR, 2022).

In this context, Eatwell (1980) argues that the distribution of income before and after tax-
ation depends on the forces that regulate it and on the determinants of the wage-profit curve,
and this must be included in a theory of tax incidence. Also, the final impact of taxes on the
economy (including the corporate tax) depends on the conflict between workers and capitalists,
their respective bargaining powers, and how successful each class is in maintaining their share
of income after taxation. Thus, Eatwell (1980) defends that the classical/sraffian approach can

provide a proper framework for the analysis of tax incidence.

In this regard, Aidar (2022) incorporates taxes into a Sraffian model to study tax incidence
under a balanced government budget focusing on sales taxes. He concludes that the Kaleck-
ian model of taxes can be seen as a particular case of a general Sraffian model. However, the
author does not include corporate or income taxes in his analysis, arguing that these types of
taxation do not have an impact on the real distribution of income because they do not enter the
price equation. Similarly, Metcalfe and Steedman (1971) assume that profit taxes do not have
a considerable impact on the relationship between the distribution of income and aggregate de-
mand. Therefore, the Sraffian view on corporate taxation is limited because of the assumptions

regarding the lack of effect of this type of taxes on the distributional factors of the economy.
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2.3.3 Conclusions

Therefore, the heterodox approach to corporate taxation theory can offer important contribu-
tions. Heterodox theory highlights the significance of the balanced budget effect and the pricing
theory framework for the outcome of corporate taxation policies. If the increase in corporate
taxation is accompanied by an increase in government expenditures, neo-Kaleckian theory ar-
gues that it has a positive effect on the output level. On the other hand, neo-Kaleckian models
of tax incidence show that, if firms can shift tax costs to prices, the balanced budget effect might
not persist in the long term and corporate tax rate increases can harm the economy. Finnaly, the
Sraffian perspective offers another alternative view on taxation but it does not include corporate

taxation on its analysis, which demonstrates the need for further development on this theory.

2.4 PRICING THEORY

At this point, it is important to emphasize the need for variations in the pricing approach
of macroeconomic models. Pricing goods through a simple markup applied to direct unit costs
does not align with the complexity, organization, and objectives of firms in their pricing deci-
sions and does not reflect the reaction of firms to modifications in their environment, like tax
policy changes. It is also important to note that models that assume only one standard pricing
and costing procedure in their population of firms do not deeply explore the microeconomic
heterogeneity in industry dynamics. In this sense, there can be an improvement in establish-
ing a core theoretical body of post-Keynesian microfundations, and this includes modeling the

pricing approach of firms (LEE, 1994).

2.4.1 The Basis of Post-Keynesian Pricing Theory

First of all, the post-Keynesian approach has a different perspective from the neoclassical
theory of prices by conferring to firms a central role. Thus, it is useful to define some important
aspects of the post-Keynesian view of firms and their influence on prices, such as costing and
pricing.

Costing 1s related to the determination of which costs will affect the price setting of a good
before the production is active and the actual costs are known. This is an important procedure
because the costs of production are more than just variable costs and include equipment, de-

velopment, marketing, and sales costs, for example. That way, the firm is the one that decides
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the measure of full cost that will participate in the price setting decision of its products, how
to strategically allocate them, and how they impact their prices. Therefore, in this view, firms

administer their costs as well as their prices.

Similarly, pricing is related to the methods through which firms set the price of a good
before producing it and supplying it to the market. Thus, in the Post-Keynesian theory, prices
are determined by a mark-up on costs - determined by the costing procedure - set to cover

overheads and profits (LEE, 1994; SHAPIRO; SAWYER, 2003).

Post-Keynesian pricing theory is also directly related to the objectives of firms. As Lavoie
(2022) argues, considering a world of uncertainty, profit maximization cannot be seen as the
ultimate goal of a firm. Moreover, the behavioral model of the firm - common to the post-
Keynesians approach - claims that firms will not even try to maximize anything and will attempt

instead to achieve aspiration levels.

Even so, it can be said that the post-Keynesian firm considers its growth as the ultimate
objective and that the firm attempts to increase its rate of growth as a way to seek power in the
market. Then, profits are seen as the means to achieve the goal of the firm through their impact
on the financial necessities for investment and growth. As Lavoie puts it, “Profitability and
expansion are thus tightly related. Firms can grow because they make profits that allow them
to finance their expansion. But, reciprocally, the growth of firms allows them to be profitable”
(LAVOIE, 2022, p. 136). Therefore, the pricing procedure of firms must be aligned with their

objective of growth and their need for profitability.

2.4.2 Fundamentals of the Cost-Plus Approach and their Relationship with Post-Keynesian
Theory

Considering prices as a strategic procedure of firms and growth as their final objective can
provide the necessary basis for the post-Keynesian pricing theory. In this context, Lavoie (2022)
highlights that, although there are variations of post-Keynesian pricing theory, all of them are
based on the cost-plus pricing approach. In this approach, prices are strategic and reproductive
and do not necessarily clear the market, which means, they are always set by firms to fulfill
some predetermined purpose to recoup their expenditures with costing margins being defined

before when costs and demand conditions are known.

It can be seen that, when prices are set, firms would like to reduce them through a decrease
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in their profit margin to steal customers and gain market share. However, firms would also
like to increase these profit margins to generate sufficient profits for investment and access to
credit. It is the balance between these opposing necessities and the notion of setting aspiration
levels and targets for their objectives that indicate the pricing theory fundamentals assumed for

post-Keynesian firms (LAVOIE, 2022).

Thus, it is of absolute significance for the Post-Keynesian tradition the connection between
pricing and investment decisions. Prices and profit margins are directly linked to planned in-
vestments and the required retained profits to finance or provide the means to finance these
investments. Also, the relationship between pricing decisions and the environment around the
firm is extremely relevant. From this point of view, prices are not the result of demand and
supply forces alone, they are determined by the strategic decisions of price-leaders, the compe-
tition conditions of the market, and costing procedures (COUTTS; NORMAN, 2013; LAVOIE,
2022; LEE, 1994; SHAPIRO; SAWYER, 2003).

Another important characteristic of the cost-plus pricing approach underlined by Lavoie
(2022) is that prices are meant to be stable and never dependent on invisible market forces,
without being dependent also on supposed inverse price-sales relationships. Moreover, costs
are an essential feature, as firms fix their prices based on an estimate of normal costs and there
exists an interdependence of prices and intermediate goods. This brings the question of what

are the main drivers of price changes and what is the significance of price stability for the firm.

Of course, cost changes might be considered the most relevant factor for price variations in
the cost-plus pricing approach, especially for short periods. However, because prices are a result
of strategic choices, cost changes are not necessarily passed on to prices; mark-up adjustment

for profits can also play an important role (LEE, 1994; SHAPIRO; SAWYER, 2003).

In this context, market conditions, the relationship between competing firms, and firms’
access to information regarding these cost changes have a significant interference with the final
impact on prices. Hence, it is important to emphasize that, from the post-Keynesian perspective,
cost movements that reflect a more general impact on the industry, the expected future sales,

and, consequently, the normal level of capacity utilization will have a more decisive impact on

the final prices of goods (LEE, 1994; COUTTS; NORMAN, 2013).

On the other hand, the post-Keynesian pricing theory predicts that there are motivations
for the firm to keep prices stable. First of all, as was pointed out, price increases following

changes in costs might not be profitable for the firm, because, although it could keep profit
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margins stable, it can have an impact on profits through sales and hurt the strategy of firms’
pricing decisions. Second, demand increases usually do not imply price increases for the post-
Keynesian firm because it could also not be of interest to the firm by, for example, affecting
an implicit trust relationship with customers. In the end, keeping prices stable helps maintain
future expected sales by retaining customers and avoiding conflict of competitors and predatory

price wars (SHAPIRO; SAWYER, 2003; LEE, 1994).

For neoclassical theory, cost-plus pricing is mainly criticized for being just another perspec-
tive of firms maximizing profit, where the mark-up equation can be written in terms of price
elasticities of demand. However, this is at least debatable; marginalism and profit maximiza-
tion are incompatible with the cost-plus approach because it does not translate the impact of
changes in fixed costs on the pricing decisions of firms. Also, as opposed to orthodox economic
theory, the post-Keynesian approach does not consider perfect competition neither as feasible
nor as positive for theoretical studies. In this perspective, imperfect markets, the use of rules of
thumb, and administered pricing are the relevant phenomena, and prices are determined by cost

and mark-ups rather than by demand and supply (LAVOIE, 2022).

2.4.3 Variants of the Cost-Plus Pricing Approach

As pointed out by Lavoie (2022), cost-plus pricing can be further divided into five variants.
It is important to notice that the exact procedure chosen by a firm depends on the choices
and strategies related to costing and accounting and that different pricing procedures can and
might coexist within an industry with different methods being used by competing firms. This
heterogeneity of strategies and methods should be an essential feature when building economic

models from a more realistic perspective (LEE, 1994).

The most simple pricing variant is the Kaleckian constant mark-up approach, where a gross
profit margin is added to unit direct costs and it is assumed to be relatively constant. It can
be represented by the equation 1 below, where p represente the price, 6 is the mark-up and
UDC are unit direct costs. The other simple approach is called full-cost pricing and it is similar
to the previous one, but the costing margin is applied to overall costs and not just direct costs

(LAVOIE, 2022).

p=(1+6)UDC (0
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Both ideas are seen as old-fashioned and have been criticized even by post-Keynesians. The
Kaleckian mark-up procedure does not reflect the sophistication and ease of accessing advanced
techniques that firms nowadays have. On the other hand, full-cost pricing has also the theoretical
problem of perverse pricing, where prices would fall with the rise of expected sales (LEE, 1994;

LAVOIE, 2022).

The third variant is normal-cost pricing, in which the mark-up is set over unit costs measured
by some standard or normal level of output. Prices are not determined by actual realized costs.
Instead, they are set following a conventional measure of costs that can be either related to full
capacity output or a level of output associated with a standard rate of capacity utilization. A
similar fourth variant is called historic normal-cost pricing, where the conventional measure
of normal unit costs is a weighted average of a selected number of previous periods’ normal
unit costs. This way, changes in costs or standard unit costs are not fully passed on to prices
(LAVOIE, 2022). These approaches can be represented by equations 2 and 3, respectively. Here,
O represents the mark-up, NUC are the normal unit costs and 17 is a representative weight for

the average in historic normal-cost pricing.

p=(1+®)NUC )

p=01+0)'NUC_ +(1-1")NUG,) 3

Target-return pricing - the last variant of the cost-plus approach - is the most used procedure
by firms alongside the normal-cost pricing approach. It consists of setting a mark-up over
(standard) unit costs to get in return a specific level of profits that would yield a targeted rate of
return over the capital assets of the firm at standard capacity utilization. It can be shown that this
procedure is a particular case of normal-cost price and that they are extremely compatible. The
main difference is that target-return pricing offers a more enhanced explanation for the strategic

choice of firms when setting the costing margin (LEE, 1994; LAVOIE, 2022).

The use of normal-cost and target-return pricing in post-Keynesian work is a necessary step
in the evolution of the field. These more realistic approaches cannot be reduced as usual mark-
up pricing procedures and receive the same criticism because they take into account the process
of firms using standard conventional levels of output for their costing and pricing activities.

Also, they add an important feature when, because realized costs and actual capacity utilization
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can differ from their pricing counterparts, the actual mark-ups and the rate of return on capital
can diverge from their desired levels (LEE, 1994). This brings the importance of rules of thumb

adopted by firms and their consequences to the outcomes of the industry.

Perhaps one of the most important aspects of normal-cost and target-return pricing is the re-
lationship between demand and prices. In this perspective, firms respond to changes in demand
mainly through changes in quantity produced, and, thus, fluctuations will usually have no im-
pact on mark-ups and prices. The target-return pricing is a special case because costing margins
can be affected by demand and other factors if they affect the target rate of return (LAVOIE,
2022).

There is a large debate on the determinants of the target rate of return. For the post-
Keynesian view, profits cannot be translated as costs for the firm and the target rate of return is
not the same as the rate of profit from the classical approach (LEE, 1994). The post-Keynesian
pricing theory and, hence, the target rate of return is closely related to investment decisions,
to the growth of the firm, and to explicit competition in a market, instead of invisible market

forces.

Thus, Lavoie (2022) argues that the answer to the determination of the target rate of return
of firms is associated with the equality between the finance and the expansion possibilities of
firms. That is, the author believes that the profit rate targeted by firms is influenced on one side
by their financial decisions and economic variables related to it, such as the interest rate, and
on the other side by their market power, the control over costs, and their growth rate. Other
variables related to these two constraints of the firm can also play a part in the determination of

the target rate of return and, consequently, the mark-up for profits.

The target-return pricing approach has been used in a few studies with different perspec-
tives, resulting in positive contributions. The first one to be highlighted is the work of Lavoie
and Ramirez-Gaston (1997), where they build a two-sector Kaleckian model of growth and dis-
tribution with firms using target-return pricing in an oligopolistic framework. This approach
improves the Kaleckian framework by making the profit margins of firms dependent on a tar-
geted rate of return over fixed capital and by explicitly assuming mark-ups of each sector to be

dependent on the other.

The authors show that an increase in the target rate of return and, thus, an increase in the
profit margin of the investment sector, with everything else constant, harms the economy, with

the new long-run steady state presenting lower growth rates and rates of capacity utilization in
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the two sectors. The results of the model also imply that a decrease in the rate of growth of the
economy will result in a fall in the macroeconomic rate of profit. Furthermore, there is some
antagonism and asymmetry in the results of the two sectors (LAVOIE; RAMIREZ-GASTON,
1997).

Another important work is the two-sector SFC model by Kim and Lavoie (2016) with
target-return pricing that includes the interdependence of costs between sectors. They also in-
clude the effect of financial variables on a more realistic investment function and incorporate a
conflicting-claims theory of inflation into price and wage determination. The authors show that
this variety of the Kaleckian framework can still reproduce the paradox of costs and the paradox
of thrift both in the short run and in the long run; an increase in the propensity to consume out
of wages leads to an increase in the rate of accumulation, the rate of capacity utilization, and the
profit rate, while a lower target rate of return and, hence, a lower mark-up result in higher real
wages that stimulate the economy and increase the aggregate profit and growth rates. The inclu-
sion of new rules of thumb for price fixing and conflict results, however, in inflation dynamics

that soften the effects these paradoxes have on the model (KIM; LAVOIE, 2016).

Next, Nelson (1975) studies the shifting mechanism of corporate income taxes to prices in
United States industries using a target-return pricing model as a reference. Additionally, the
author uses the model to test empirically for the presence of this pricing approach in these in-
dustries. In his setting, corporate income taxes are included in the model as overhead costs, and
the target rate of return, the market shares and the returns to scale are assumed to be constant,

which means that demand conditions do not affect prices and the study focuses on the short run.

The results show that, in a taxless economy setting, the target rate of return is statistically
significant for all industries. Including taxes into the model, the target return pricing hypothesis
was rejected in six industries and was consistent with the other five. A forward shifting mech-
anism was found to be consistent in three industries from the five target-return pricing ones
and no conclusion was drawn for the other six non-target return pricing industries (NELSON,

1975).

Lastly, as Lavoie (2022) points out, there are similarities between target-return pricing and
the Sraffian theory of prices of production. Prices based on the target return approach can be
seen as a behavioral counterpart to prices of production and the target rate of return can be
related to the uniform rate of profit of the Sraffian model, with no need to impose this rate of

profit as uniform across all industries.
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Nevertheless, it is important to highlight that Sraffian prices of production can not be seen
as long-run trend centers of gravitation for market prices. Still, Boggio (1992) shows that full-
cost pricing models that assume prices to be determined by the target return approach can be
used to deal with the dynamic stability of production prices. Target return pricing can be linked
with Sraffian theory by assuming it to be a short-run period theory for prices where demand and
supply do not necessarily need to be equal, while in the long run, Sraffian prices of production
can provide a framework to explain how the target rate is determined and how can demand and

supply be balanced.

2.4.4 Conclusions

Therefore, the basic assumption behind post-Keynesian pricing theory is the cost-plus pric-
ing approach. The idea is that prices are set by applying a mark-up over an established measure
of costs to achieve the objectives of firms. What needs to be highlighted is that this theory
implies that firms will not fix their prices solely to maximize profits and that this decision in-
cludes a whole set of other important aspects. Furthermore, the post-Keynesian pricing theory
understands that prices are not the result of demand and supply forces alone and that costing
decisions, the market structure, and the interaction with consumers and competitors play an

important part.

The diversifications of the cost-plus approach rely on the variations over the determinations
of the mark-up and the costs involved in the price-setting decisions. The determination of the
mark-up is a particularly important matter for the present study because it involves how firms
will decide to respond to changes in the macroeconomic environment - €.g. corporate tax rate

changes - through changes in their mark-up.

Lastly, this review shows the need to explore more complex varieties of the cost-plus ap-
proach to post-Keynesian models. Moreover, the heterogeneity of pricing approaches and mark-
up setting decisions inside an industry should be more thoroughly investigated by heterodox
models. Hence, this is another reason to believe that the use of agent-based models can be a

great contribution to the field.
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3 THE MODEL

This chapter focuses on the theoretical background and the structure of the AB-SFC model
built in this study. It highlights the previous literature on agent-based models that are relevant
to the research topics of this work and describes the behavioral rules and the overall structure

of the model used in the corporate taxation policy experiments in the next chapter.

Thus, the next section presents some of the heterodox models related to tax fiscal policies
and alternative pricing theory. The objective is to gather a non-exhaustive group of studies that

deal with elements relevant to this work and follow the agent-based framework.

The second section describes the AB-SFC model developed. The basic structure follows
the model by Pedrosa and Lang (2021), which results in a framework based on the Minskyian,
Keynesian, Kaleckian, and Schumpeterian perspectives with the behavioral rules following this
theoretical background. Moreover, this section highlights the modifications added to the orig-
inal model to increase the complexity in the reaction of firms to changes in corporate taxation
and get closer to the empirical evidence underlined in section 2.1. These are particularly related

to the price-setting decisions of firms and the role of the government in the economy.

3.1 AGENT-BASED MODELING, CORPORATE TAXATION, AND PRIC-
ING

3.1.1 Taxation Policy ABMs

Heterodox approaches have already been used in simulated models to study the impact of
fiscal policies in general (see Assenza et al. (2018)) and profit taxes in specific. In this matter,
agent-based modeling has presented itself as an interesting alternative approach to this research
field. The potential of agent-based models in constructing the behavioral mechanisms inside
complex systems has made them stand out as an adequate economic tool for the study of fiscal

policies and taxation (OGIBAYASHI; TAKASHIMA, 2014).

The main article and pioneering work on fiscal policy analyses using agent-based modeling
and heterogeneous agents is presented by Russo et al. (2007). In this paper, a balanced budget
public sector that levies taxes on corporate profits and spends its revenue in different areas of the
economy is added to an agent-based model based on evolutionary and complexity economics

with rationally bounded agents. Thus, uncertainty and R&D investments play a big part in the
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model.

The authors demonstrate that, if the rise in tax revenue is passed on to aggregate demand, a
gradual increase of corporate taxes makes average growth almost monotonically decrease and
the growth-enhancing effect of a demand stimulus is more than offset by the negative impact
this policy has on R&D. On the other hand, if the tax revenue increase is directed to the supply
side of the economy through R&D investments, an increase in the tax rate has a positive impact
on the average growth of the economy (considering the tax stays below the 60% rate) (RUSSO
et al., 2007).

In this context, Neveu (2013) extends the work from Russo et al. (2007) to add a progres-
sive tax system to the analysis, test different fiscal policy actions, and include stock-flow con-
sistency to the model structure. The policy experiments show that the increase of government
deficit through a tax cut while maintaining government spending fixed can stimulate the level of
output while maintaining unemployment and economic growth unchanged. On the other hand,
a balanced budget tax cut does not seem to have a significant impact on the economy. Neverthe-
less, Neveu (2013) points out that these results are not fully robust to some specifications and
they cannot be generalized. Moreover, the positive effect of tax cuts is limited as the tax rate has
a lower bound and the effect of different tax rate cuts on the economy cannot be distinguished

because they are not tested separately.

Another early work using ABM to study tax policies was done by Haber (2008). The AS1
model is an ABM calibrated with Austrian data with a simple modeled government. The re-
sults from the policy experiment show that a simultaneous reduction of corporate and personal
income tax rates with an increase in public deficit increases GDP growth, inflation, public debt,
private consumption, and corporate profits and decreases unemployment. However, these results
depend on crucial assumptions: the model is explicitly not stock-flow consistent and govern-
ment spending is “leaked” in the system; the tax rate reduction has a smaller positive impact
when more rational expectations are tested; and the impact of corporate taxation is not sepa-

rately tested (HABER, 2008).

Finally, Ogibayashi and Takashima (2014, 2019) develop another ABM intended to explore
the dynamic effects of corporate taxation on the economy. In this model, the government levies
taxes on corporate and labor income and spends its revenue on wages and consumption, work-
ers are heterogeneous agents, firms’ investment decisions depend on demand, and funding is

done both through internal funds and bank loans. The authors find that a negative relationship
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between corporate taxation and GDP only happens when public expenditure is inefficient, there
is no credit rationing and firms pay a compensation bonus to executive works and use internal

funds for investment.

Thus, it can be seen that heterodox approaches to modeling have a lot to offer in the study
of taxation and its impact on the economy. Although earlier work established some important
advances, the lack of stock-flow consistency and robust policy experiment configurations has
left room for improvement and their results can be considered incomplete (RUSSO et al., 2007;
NEVEU, 2013). On the other hand, more recent work has shown the difficulty in assessing
the negative impact of corporate taxation increases on growth (OGIBAYASHI; TAKASHIMA,
2019). Still, the analyses can be further developed by incrementing firm behavior and their

response to different tax rates.

3.1.2 Pricing Theory in the AB Approach

Alternative varieties of the cost-plus approach have also been explored through the use of
the agent-based models.'® Evolutionary and post-Keynesian ABMs usually apply a cost-based
pricing approach to the behavior of firms with a constant mark-up over unit costs to describe
the capital goods sector. For consumption good firms, a variable mark-up is assumed to cover
unit costs or labor unit costs, regulated by the trajectory of market shares and, consequently, by
the competitiveness of firms and a quasi replicator dynamics (DOSI; FAGIOLO; ROVENTINI,
2010; POSSAS; DWECK, 2004; PEDROSA; LANG, 2021).

A recent work by Rolim, Baltar and Lima (2023) improves this established framework.
The pricing procedure of consumption goods firms is based on the normal-cost approach with a
variable mark-up applied over labor unit costs measured at the desired capacity utilization level.
This affects the final results of the model by generating endogenous net profit margins and a
countercyclical wage share. Additionally, the consumption goods sector mark-up of firms is
composed of one component following the evolutionary tradition of ABMs with a market share
based dynamics and another capturing the changes in their normal unit labor costs through the
relation between productivity growth and nominal wages. These changes in the price-fixing
dynamics have an indirect impact on the income distribution simulated in the model, which is

the main object of their study (ROLIM; BALTAR; LIMA, 2023).

16See Schiozer (2023) for a recent review on pricing in ABM. He highlights the presence of pass-through
mechanisms of demand and cost to prices, with differences regarding the flexibility of mark-ups and price changes.

45



Another recent study is conducted by Schiozer (2023), where he uses the agent-based mod-
eling framework to analyze the pricing behavior of firms and its implications for the economy.
Empirical evidence and surveys suggest that the cost-plus approach is the dominant pricing
strategy of firms, but with different determinants - consumer behavior, competitor prices, and
demand - also playing an important role in the price setting of firms. Moreover, evidence
shows considerable heterogeneity of pricing heuristics and strategies, which is not sufficiently
explored in the literature. Hence, Schiozer (2023) builds an agent-based model with heteroge-
neous pricing approaches between firms and with an endogenous time-varying distribution of
these different strategies to reproduce a set of pricing stylized facts and study the macroeco-

nomic outcomes.

Initially, the author develops a hybrid AB-DSGE model with no long-run growth where
firms in the consumption goods sector are allowed to adopt different pricing heuristics. The
firms first set their desired price following a fixed mark-up over estimated unit costs heuristic, a
flex mark-up rule, variable according to the quality changes of their final goods, or a competi-
tor’s price, based on the average market price. It is assumed that firms have a desired price and
change their price strategy for the next period if the difference between the current price and the
desired one is above a (variable) threshold. They can observe the distribution of price strate-
gies over the industry population of firms and, thus, the frequency of price changes depends on
macroeconomic conditions (SCHIOZER, 2023). The results show that the model can reproduce
a series of pricing behavior stylized facts, price stickiness appears as an emergent property, and
the most adopted pricing strategies are, in order, the flex mark-up, the fix mark-up, and the

competitor’s price, with a cyclical behavior in the distribution (SCHIOZER, 2023).

Next, Schiozer (2023) improves his model to examine the relationship between the hetero-
geneity of price-setting strategies and macroeconomic outcomes in an ABM. In this case, the
model follows other heterodox ABMs in the investment decisions and the innovation process
of firms (e.g. Possas and Dweck (2004) and Dosi et al. (2010)). The author tests four different
pricing heuristics: the first is derived from Caiani et al. (2016) and adds a response of the mark-
up to variations in demand; the second strategy is the traditional variable mark-up determined
by the evolution of the market share (eg. Dosi et al. (2010)); the third heuristic is defined as a
value-based approach, where firms set their prices based on the perceived value of their goods
to their consumers; and the fourth is inspired by the target rate of return pricing theory, with the

mark-up determined by a proxy of the targeted rate of return modeled as the basic interest rate
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plus a risk premium.

The model considers a switching mechanism where firms select their price setting method
based on the performance of each method on the economy, that is, the rate of profit generated
by each pricing strategy.'” Some degree of price stickiness is imposed in the model by allowing
firms to change their pricing rules only after four periods. The results show a quick disappear-
ance of the target-return pricing rule from the population of firms. The other strategies dominate
the traditional cost-plus pricing heuristic, with their participation distribution showing a cyclical
pattern and a high degree of volatility. Also, the models highlight the evolutionary process of
firms continually trying to adopt the best pricing behavior to survive and improve (SCHIOZER,
2023).

In the last essay of his Ph.D. dissertation, Schiozer (2023) modifies the rules of price ad-
justment to study the evolution of price stickiness. In the improved model, firms adopt an evo-
lutionary process of exploration and exploitation of pricing strategies to guide their selection
mechanism for price-setting behavior. They only adjust their prices if the difference between
the desired level and the previous period one surpasses a threshold and they can learn over
time the appropriate degree of price stability for their profit needs by continuously adapting
themselves and monitoring the macroeconomic environment. The results suggest that sticky
prices appear as an emergent property without the need to impose the existence of implicit con-
tracts with consumers and that monetary policy and, especially, fiscal policy have a significant
impact on the macroeconomic variables and microeconomic behavior of agents of the model

(SCHIOZER, 2023).

Hence, there are a few studies in the agent-based modeling approach that explore alternative
pricing theories in their framework. The cost-plus approach is already widely used by ABMs,
but Rolim, Baltar, and Lima (2023) and Schiozer (2023) distinguish themselves because of the
novel elements introduced in the mark-up dynamics. Even so, the latter focuses on studying
price behavior and price stickiness and the former study highlights income distribution results
of their model, which means there is still ample ground for the use of heterodox pricing theories

in the study of corporate taxation effect on the economy in an agent-based framework.

71t is assumed that firms have full information and monitor the competitive conditions of their market and the
performance of each pricing heuristic
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3.2 THE STRUCTURE OF THE MODEL

The main features of the model are derived from the work of Pedrosa and Lang (2021). This
model was selected as the basis for the study because it puts together the evolutionary elements
inspired by the K+S Models and the methodological and financial side elements related to the
model of Caiani et al. (2016) and becomes a powerful modeling framework. Furthermore, it
develops elements of the financial fragility Minskyian theory that can have an important relation

to corporate taxation.

Hence, the next subsections will describe the most important aspects of the model and high-
light the ones that are particularly relevant to this study and/or have been modified in relation to

the original model.

The original model is a combination of Minskyian, Kaleckian, Keynesian, and Schumpete-
rian factors that together contribute to the functioning of the simulated economy both from the
financial and the real perspective. That way, it combines different views from the heterodox
approach to understand the mechanisms behind their results and improve the theoretical back-

ground of previous ABMs.

First of all, the main innovation of Pedrosa and Lang’s (2021) model is the way the Min-
skyian theory is embedded in an agent-based framework. This line of thought highlights the
trade-off between the growth of the firm led by investment decisions and the firms’ indebted-
ness resulting from their behavior. That is, when the internal funds diminish, the investment
expenditure of firms needs to be accompanied by higher debt and, thus, future financial com-
mitments. These certain financial obligations are in complete contrast with the uncertain future
profits that would arise from the expansion of productive capacity, which means that the fi-
nancial safety of firms should depend on the conditions of their debt and the success of their

investment decisions.

It is in this context that Minsky underlines that firms’ systemic fragility can be calculated by
comparing their cash flow and their cash commitments and can be classified in a scale of hedge,
speculative, and Ponzi firms. Hence, the macroeconomic financial fragility can be evaluated by
the share of each type in the population of firms - the economy is more fragile the higher the

incidence of speculative and Ponzi firms. (PEDROSA; LANG, 2021).

Therefore, one of the objectives of Pedrosa and Lang’s (2021) model is to design the ac-

counting structure and the behavior of firms taking into account the complexity involved in
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the dynamic interactions regarding investment, profits, leverage, and financial fragility of firms
highlighted by the Minskyian theory. This ought to be done in a way that Minsky’s financial
fragility theory can be present on the firm level and emerge in the macroeconomic structure of

the model.

Also related to the financial side of the model is the inclusion of a debt structure in the
design of firm activities. This feature is underlined by Minsky as well, because of the influence
it has on the role of the evolution of firms’ balance sheets in the model. In this context, firms’
demand for loans follows the pecking order theory, in which they demand a determined amount
of loans for the planned investment expenditures that internal funds - after the payment of their

obligations and production needs - were not sufficient to cover (PEDROSA; LANG, 2021).

On the Kaleckian side of the model, the most important inclusion is the acceleration prin-
cipal leading the expansion investment decision of firms,'8 in the spirit of neo-Kaleckian mod-
els. This approach considers the rate of capacity utilization as the main determinant of firms’
investment expenditures, with the difference between actual and planned capacity utilization
regulating the incentive to invest. It is built on the notion of variable profit margins controlled
by firms and a pivotal role of a long-run endogenous rate of capacity utilization to aggregate
demand changes. There are also important implications to the results of the model; the acceler-
ation principle allows for the simultaneous increase of wage and profit rates until full capacity

is reached.

The Keynesian and Schumpeterian features are mainly introduced in the behavior of firms,
following especially the tradition of K+S models (e.g. Dosi et al. (2010)) and the evolutionary
perspective. This approach highlights the cost competitiveness of firms, where they aim to
reduce their unit costs by increasing labor productivity. Therefore, innovation activities become
a primary force guiding firm behavior and this is translated into the model by the introduction of
R&D expenditures in the cost structure of firms in an attempt to imitate competitors’ productive

technologies or innovate for new technological discoveries (PEDROSA; LANG, 2021).

Innovative activities have important consequences for the pricing behavior of firms. In the
model, prices are set following a mark-up procedure, where firms’ unit costs and, hence, the
cost competitiveness have an impact on price competition. Therefore, because of the impact of

innovation on productivity and, consequently, on costs, the actions of the innovative firm have

18The replacement investment decisions are based on the evolutionary perspective and follow the K+S models
(DOSI; FAGIOLO; ROVENTINI, 2010)
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an indirect impact on prices. Furthermore, the capacity of firms to make profits depends on how
firms fix their prices. It depends on the mark-up set by firms and on the reaction of demand to
relative prices and its impact on the market share and, thus, on their mark-up. This is one of the
evolutionary features of the model that enables the endogenous emergence of heterogeneous
cost structures and profit rates between firms (PYKA; NELSON, 2018; PEDROSA; LANG,
2021).

Another key property of the model is related to the capital stock of firms. The model al-
lows for firms’ capital stock to be composed of heterogeneous capital vintage differentiated by
the potential labor productivities. Besides expansion investment, these firms also invest in the
replacement of their productive capacity. This is modeled by Pedrosa and Lang (2021) follow-
ing the evolutionary perspective. Firms replace machines following a payback period routine,
where technical change, equipment prices, and the time to recover the costs of investment are

taken into account in their decisions (DOSI; FAGIOLO; ROVENTINI, 2010).

The main contributions of the model developed in this section are related to the pricing de-
cisions of firms and to corporate tax economic policies. First of all, the price-setting behavioral
rule of firms is inspired by the cost-plus approach, following a mark-up procedure over a mea-
sure of unit costs. However, different varieties of firms’ mark-up dynamics are explored in the
model to better understand the impact on the economy of different pricing theories and firms’

reactions to fiscal policies.

As highlighted by Lee (1994), the pricing procedure of a firm might differ from other firms
even inside an industry because it depends on the strategy of costing and the decision on the
relative size of the mark-up. Pricing goods through a simple constant markup applied to direct
unit costs does not align with the complexity of firms’ pricing decisions in reality and does
not properly assess their reaction to modifications in their environment. Hence, the model
explores different varieties of the normal cost-plus pricing approach individually and studies

how different rules of thumb for the mark-up setting of firms affect the model results.

Furthermore, the post-Keynesian theory pledges to the theoretical development of the het-
erogeneity of price-setting behavior. The use of one single pricing method in post-Keynesian
models goes against empirical evidence and does not contribute to the establishment of a core
theoretical body of microfoundations of this approach (LEE, 1994). The endogenous emer-
gence of heterogeneous firms cost structures and mark-ups in the referenced ABM’s (e.g. Dosi

et al. (2010), Possas and Dweck (2004) and Pedrosa and Lang (2021)) already is an important
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step.

Nevertheless, in the spirit of Schiozer (2023), the model of this section intends to explore
also the coexistence of different pricing methods used by competing firms, based on the en-
dogenous emergence of groups of populations of firms adopting a variety of rules to set their

mark-up over normal unit costs.

The modification of firms’ price-fixing rules has important implications for the model. The
post-Keynesian tradition highlights the relationship between pricing and investment decisions,
where prices and profit margins are essential factors linked to the generation of profits in the
amount necessary to finance firms planned investment (COUTTS; NORMAN, 2013; LAVOIE,
2022). Moreover, as pricing decisions affect the generation of profits, they also have a signif-
icant role in the financial side of firms because of the impact they might have on the demand
for loans and, consequently, the debt structure and the firm’s leverage ratio. Thus, the choice of
the pricing theory behind the behavioral rule of firms can affect the micro and macroeconomic

financial results of the original model by Pedrosa and Lang (2021).

Among the pricing rules chosen to be tested, there are three variants of the normal cost-plus
pricing approach. The first is the baseline scenario following the K+S models and other ABM’s
(DOSTI; FAGIOLO; ROVENTINI, 2010; DWECK; VIANNA; BARBOSA, 2020; PEDROSA;
LANG, 2021), where the mark-up over normal unit costs changes according to the evolution
of the firm’s market share. The second rule is inspired by the target rate of return approach
and has some similarities with one of the pricing rules selected by Schiozer (2023). Besides
the market share component, the mark-up also evolves according to the difference between the
Return on Equity (ROE) of a firm and its targeted level. The third heuristic is a simple addition
of a pass-through component in the mark-up to represent a corporate tax shift to prices and
another similar component of the impact of the loan interest rate in the mark-up. This rule is
related to the proposition of Mott and Slatiery (1994) and the intention is to include the impact
of overhead costs on mark-up decisions. Finally, the model also explores the coexistence of
these pricing rules by developing a switch mechanism of mark-up heuristics that allows for the
emergence of heterogeneous price-fixing heuristics in a population of firms.

All this work is done to analyze how different mechanisms of reaction of firms to changes
in the taxation of their profits might impact the economy. The other modification of the model,
thus, attempts to enlarge the significance of corporate taxation on the economy by making its

indirect effects on economic agents more active and realistically. It is related to the role of the
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government and the influence tax revenues might have on its actions. Hence, a social govern-
ment transfers component to households is included in the government nominal expenditure
function and the consumption and total income of households functions. The amount of social
transfers to consumers depends on a shock to the corporate tax rate and the potential tax revenue
obtained from this tax policy change. This way, the model seeks to improve the participation of
taxes on the demand side of the economy and to reproduce a scenario with a dynamic balanced

budget fiscal policy to test its implications for the economy.

The accounting structure is modeled in an integrated way following the stock-flow consis-
tent approach (e.g. Godley and Lavoie (2007)). Thus, the aggregate economy balance sheet and

transaction flows matrix are represented by tables in the Appendix (41), (42) and (43).

The model is composed of four types of agents. That is, a closed economy is modeled with
F heterogeneous firms, an aggregate household sector, a bank that finances firms, and a public
sector. Firms use labor and heterogeneous vintages of machines to produce a single good that
can be interpreted as heterogeneous varieties. Firms finance their production and investment
expenditures with loans from the banking system or their undistributed profits. Also, the la-
bor market is modeled with an unlimited supply of labor and, thus, persistent unemployment

(PEDROSA; LANG, 2021).

The household sector supplies labor to firms, receives wages, government transfers, and div-
idends from the ownership of the banking system and firms, consumes goods, and accumulates
wealth by holding bank deposits and government bills. Besides granting loans to firms, the
monopolist bank holds both household and firm deposits and buys government bonds. Govern-
ment revenue comes from households and firms’ income taxes, while government expenditure
is split between the consumption of goods from firms and social transfers to households. The
public deficit resulting from government expenditure is financed by the issuance of bills, which

accumulate into public debt and generate future payments of interest.

3.2.1 Timeline of Events

The sequence of events for every period simulated is virtually the same as the original model

by Pedrosa and Lang (2021) and follows the list below:

1. Firms plan the desired level of production and R&D expenditure, with the current level

of labor productivity of each firm determining their demand for labor;
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10.

1.

12.

13.

14.

15.

16.

Firms make their investment decisions regarding the replacement and/or expansion of

their capital goods stock;
Firms and workers negotiate and determine the nominal wage;

Firms adjust their mark-up and set their price depending on the cost-plus pricing approach
of the firm. Here, the setup of the model can influence both the decision over the mark-up

and the decision related to the pricing rule of each firm;
Firms set their demand for credit;

The monopolist bank evaluates the demand for loans from each firm and credits each one

with the amount it considers ideal;

Firms revise their labor demand decisions and investment plans according to the loan

credited by the banking system and the potential credit rationing;
Firms produce and pay wages to workers according to the revised plans;

Alongside their wages, households receive their social transfer benefits from the govern-

ment, if available;

Firms invest in R&D and obtain their results. Those firms that successfully invested in a

more productive technology can use it in the next period;

The imperfect goods market opens with households and the government acting as con-
sumers of firms’ products. The market shares evolve according to firms’ competitiveness,

which, in turn, is negatively related to price and the level of unfilled demand;

Firms incorporate the new capital stock originated from usual and R&D investment to be

available for the next period;

Firms pay the interest on their debt to the monopolist bank and those with insufficient

means go bankrupt;
Firms and the monopolist bank pay taxes to the government and dividends to households;
The government pays the respective interest on their bonds to the household sector;

Households pay their income taxes;
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17. Bankrupt firms exit the market and new firms enter, maintaining the fixed number of F

firms.

3.2.2 Firms

Capital Stock, Technology and Innovation First of all, it is important to describe the com-
position of capital goods used by each firm in their production and how they administer their
capital stock. Following Possas and Dweck (2004), the capital stock of the economy is com-
posed of heterogeneous vintages of capital goods. For simplicity reasons, Pedrosa and Lang
(2021) assume that firms deal with a single good input internally and irreversibly transform
it into their capital stock in a unique manner so there arise heterogenous capital structures be-
tween firms in the same industry. This assumed simplifying process is related to the single good

assumption and the option to leave a capital goods sector out of the model.

The physical vintages differentiate themselves by the technology embedded in them and,
consequently, the productivity they supply to the firm. The model assumes that capital vintages
suffer from nominal depreciation, affecting the value of their nominal capital stock and real
depreciation, which has an impact on the average productivity of firms. It is also assumed
that the productivity of each firm is determined by the best technology the firm knows and can
introduce to their capital vintages, shaping the productivity of the firm for the next period. The
technology developed by each firm through costly R&D activities is split into innovating new

technologies and imitating existing ones used by its competitors.

Therefore, since firms use heterogenous capital vintages in their production, the average
labor productivity is calculated as the weighted mean of the productivity of all vintages used.
This is represented by the equation 4 below, where Ay; is the average labor productivity of a
firm, k is a parameter representing the maximum lifetime of each capital vintage k¢, Ay is the

vintage’s productivity and K7 is the total capital stock of firm f.

_ K kf A,
Ap=Y s

LK, “)

The R&D acitivities process follows the work of Dosi et al. (2010). Firms invest a fixed y
proportion of the last period’s nominal sales reveneu (S;_1). The amount of R&D expenditure
is split between innovation and imitation by a & determined share. The amount for each activity

divided by the average labor productivity of the firm yields the number of workers directed for
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each category, as described in the equations below:

RDf, = ySft—l (5)
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Innovation and imitation follow a two step process. The first step determines if firms have
access to innovation or immitation by drawing from a Bernoulli distribution with the probability
described by equations 8 and 9. As highlighted by Dosi et al. (2010), this structure assures that

firms are more likely to access innvoations and immitation the more they invest in R&D.

0f =1—e &1 (8)
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If firms have access to innovation and imitation, they move to the second step. In the case of
innovation, firms may draw a new machine with its productivity described by equation 10. The
parameter ¥ is an independent draw from a Beta[c, B1] distribution over the support [x1,%1]-
In this context, the technological opportunities are translated into the model by the support
of the Beta distribution; with low opportunities the largest probability density is linked with
potential capital goods that would perform worse and yield lower productivities for the firm, and

with higher opportunities the distribution would allow for a higher probability of innovations

dominating the current technology used by firms.

A=A (14 x5) (10)

In the case of imitation, if firms succeed in the first step they proceed to the second stage and
can access one of their competitors’ technology (Aj}"). It is assumed that firms are more likely

to imitate competitors with similar technologies, and thus, that the probability of imitation of
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another firm’s technology is weighted by the Euclidean technological distance between firms.

Hence, the current technology used by the firm in the next period is the one that provides

the higher labor productivity between the ones available:

Af:maX(Aftil,A?[, 3?,’) (an

Production, Distribution and Investment Decisions Firms’ desired production is based on
their expected sales - assumed to be equal previous period’s total demand of the firm -, a targeted
inventory-to-sales ratio (1), and the inventories from the previous period (equation 12). On the
other hand, the desired rate of capacity utilization is determined by planned production (¥y)
the available capital stock (Kr), and an exogenous and constant vV parameter representing the

capital-to-output ratio (equation 13).

Yf = (141)85, —INV;_, (12)
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In this context, firms also calculate the ex ante average labor productivity of the firm (A;it),
depending on the available capital stock, the productivity of the capital vintages used in produc-
tion, and the desired rate of capacity utilization. If the desired capacity utilization is different
from one or zero, the ex ante average labor productivity of the firm is simply the average vintage

productivity weighted the share of each vintage on the total capital stock of the firm.

The effective production and rate of capacity utilization depend on the total number of work-
ers hired in the labor market. On the other hand, the desired demand for labor of firms depends
on their ex ante average labor productivity and their desired production. Firms’ production
function follows a Leontief specification, that is, the demand for labor originates from a fixed
combination of labor and the available physical capital stock. Thus, the total desired demand for
labor is the sum of the demand for workers to produce consumption goods and R&D workers,
as described by equation (14) below:

_ u$ Ky,  RDy,
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As it is done by Pedrosa and Lang (2021), the model assumes an infinitely elastic labor
supply and, hence, there is no constraint for firms’ demand for labor on the labor market side.
Nevertheless, the effective demand for labor is constrained by the credit market; after the credit
market interaction, firms evaluate whether the funds are sufficient to produce the desired quan-
tity and hire the possible amount of workers according to the nominal wage of the economy and

their deposits.

Also related to the labor market, the nominal wage is the same for all workers and it is par-
tially indexed to aggregate inflation, with its dynamic also depending on the change of aggregate
labor productivity. Additionally, the model incorporates a Phillips curve with a flat segment to

allow for inflationary pressures stemming from the labor market (GODLEY; LAVOIE, 2007).

This is done by adding a threshold (Pf‘) and a lower bound (P,52) to the growth rate of
employment (g"), where in between these values the nominal wage (w) has no upward nor
downward pressures and stays indexed to productivity and inflation and weighted by parame-
ters Y1 and y,. On the other hand, if the past period’s growth rate of employment is above
the threshold, workers have higher bargaining power and the nominal wage is increased by a
random amount given a folded normal distribution (FN(0, 6ry)). In the same manner, if the
growth of employment is below a certain lower bound, workers are in a worse negotiation posi-
tion and a random value drawn from a folded normal distribution is decreased from the nominal

wage (PEDROSA; LANG, 2021):

(
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Therefore, the actual production (Yy,) of firms is determined by the amount of production
workers hired and the effective labor productivity of the firm. The effective rate of capacity
utilization (uy,) is calculated in the same manner as equation (13) but considering the effective
production of the firm.

Alongside the desired production, firms also plan their investment decisions. Here, the
model assumes the desire of firms to invest to depend on real factors. Hence, real investment is
split between expansion and replacement investment. The latter is related to the substitution of

older, less productive machines and the model follows the framework from K+S models (DOSI;
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FAGIOLO; ROVENTINI, 2010).

Firms decide to substitute machines by following a payback routine, that is, by comparing

the cost of replacement - or the expected price level of the vintage (pz)19 - with the implicit cost
of holding a less productive vintage in their active production capacity. With this mechanism,
the model embeds technical change - and, thus, the effectiveness of R&D activities - and capital

goods prices in the replacement investment decision of firms.

—1
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0 otherwise

Equations (16) and (17) above describe the payback routine process and the replacement
investment decision of firms, where b is an exogenous parameter for the benchmark number of
payback periods desired by the firm and ¢(Ay,_;) and c¢*(Ay,_,) are the unit cost of, respectively,
the current machine and the best technology vintage known by the firm. Firms replace their
machines if the estimated payback of the new vintage is higher than the benchmark and the sum

of all physical vintages the firm decided to replace is its total real replacement investment.

On the other hand, real expansion investment is based on a Kaleckian framework and fol-
lows the acceleration principle (PEDROSA; LANG, 2021). The rate of capacity utilization is
considered the main determinant of firms’ real expansion investment and the idea behind it is
that firms accelerate investment when they achieve a certain rate of capacity utilization distant
enough from the desired level so that it could bring it back to the normal level. Thus, real ex-
pansion investment depends on the difference between the desired rate of utilization (u) and
the exogenous normal rate (u,), as described by equation (18) below. Additionally, this differ-
ence is weighted by a sensitivity parameter (p;) and added by an autonomous parameter (pg)

reflecting the animal spirits of firms.

Elf[
Ky,

= po+ p1(uf, — un) (18)

9The expected price level of the new capital vintage follows an adaptive process and is determined by the
previous period price level multiplied by the previous period aggregate inflation (PEDROSA; LANG, 2021)
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Lastly, the respective real investment levels multiplied by the expected price level of new
capital vintages yield the nominal levels of replacement and expansion investment desired by
each firm. However, the desired level of investment might be constrained by the available funds
of firms directed for each investment activity and, thus, the effective nominal level of firms and

the economy might diverge from the desired one.

Pricing and Profits Firms set their prices according to the cost-plus approach, that is, a mark-
up (0) is applied over a measure of unit costs (equation (19)). Moreover, the model follows a
close approach to the normal-cost pricing theory because unit costs are defined as the current
nominal wage (w) divided by the ex ante average productivity of the firm (A;). This is a measure
for unit direct costs that, although it does not depend on the exogenous fixed normal rate of
capacity utilization, is determined by the desired rate of utilization. That is, it is the planned
and expected level of production that matters for the price-fixing of firms instead of the effective
production.

w
—e

Pft= (1 + Gft)A (19)

ft

The mark-up dynamics is tested for different pricing heuristics. First of all, the pricing rule
defined for the baseline configuration of the model follows the original setting of Pedrosa and
Lang (2021), which is inspired by the evolutionary approach of K+S models (DOSI; FAGIOLO;
ROVENTINI, 2010). In this configuration, the mark-up evolves with the change on the market
share of the firm (MSy):

MSy , —MS
ft—l ft—2 ) (20)

0 =0 1+0
ft f:l( + 01 MS;_,

Thus, the mark-up changes according to the rate of change of the market share of the firm
and a sensitivity parameter v; that lies between 0 a 1. This approach originated with the in-
tention to capture the properties of imperfect competition customer markets. With this market
setting and pricing framework price changes both influence and are affected by the customer
behavior, competitors’ decisions, and macroeconomic outcomes indirectly. It interacts with the
innovation side of the model by allowing firms closer to the technology frontier to increase their
mark-up because of a higher market share. Nevertheless, customers still can instantaneously re-

act to price changes, with the possibility of customer base changes for the firm in the long run
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- as customers compare competitors prices - affecting the market share and the evolution of the

mark-up (GREENWALD; STIGLITZ, 2003; PEDROSA; LANG, 2021).

Although the evolutionary mark-up dynamics can account for firms’ response to macroeco-
nomic and sectoral changes, it does not reflect well the ability of firms to react to modifications
in their environment that might affect their profits and production more directly, especially those
related to overhead costs. Therefore, the second pricing heuristic attempts to include a more di-
rect impact of overhead costs in the mark-up by following the target-return pricing approach.
Besides a 6,,; component that evolves according to the market share and partially keeps the
K+S mark-up dynamics in the model, a 6;, mark-up component is added to reflect the firm’s

objective of achieving a targeted rate of profit through it price setting behavior:

O = 0157 + 0 1)

0%: Gttr_l(l—f—vz(r,riskpf—ROE":fl)) (22)

Equation (22) above describes the behavior of the target rate component of the mark-up
depending on the base interest rate of the economy (r), an exogenous risk premium established
by the firm (riskp), the moving average for the last ,,, periods of the firm’s Return on Equity
(ROE™“) and a sensitivity parameter (V). The ROE of a firm is the firm’s net-after-taxes profit
divided by the previous period’s net worth (TotalAssets — TotalDebt) and it is a measure of the
profitability of the firm that is used in the model to emulate the rate of return. In this context,
the base interest rate of the economy multiplied by a risk premium is set as the targeted rate of

return of firms.

The target-return mark-up designed for this model is similar to the one explored by Schiozer’s
(2023) ABM. The idea behind it is to include the intention of firms when fixing prices of get-
ting a specific level of profits that would yield a targeted rate of return over capital assets (LEE,
1994; LAVOIE, 2022). The difference between the ROE of the firm and the targeted ROE -
the base interest rate multiplied by a risk premium - motivates the firm to adjust its mark-up to
make these values equal. To make it a more reasonable rule of thumb, a mechanism is added
to the heuristic so that mark-up decreases motivated by a higher average ROE than the targeted

level only happen when firms are losing market share.

The addition of a target-return mark-up component brings up an important feature; it allows
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for the actual mark-up and the rate of return on capital of firms to diverge from the target
levels. This happens because of the possibility of actual costs and the rate of capacity utilization
diverging from their counterparts used in the price fixing method (LEE, 1994). Additionally,
this framework includes the direct effects of overhead costs in general and corporate taxation in
specific on the mark-up dynamics. Because the ROE is measured considering net profits after
taxes, an increase in the corporate tax rate will induce an increase of the target-return component
of the mark-up through the decrease of the ROE and the bigger difference between the actual
and the targeted level of ROE.

Alternatively, a scenario with heterogeneous pricing methods followed by firms is tested for
the model. To simulate it, a switching mechanism is designed so that firms can change their
pricing method for price fixing if they are underperforming. Differently from Schiozer (2023),
firms are not assumed to acknowledge and be aware of other firms pricing behavior and results

and they are expected to change their pricing method based only on internal characteristics.

Therefore, it is assumed that firms would draw from a uniform discrete distribution one of
three possible heuristics to setting their prices if their profit rate has fallen for the last three
consecutive periods. With that, they have the possibility of maintaining their pricing setting
method even if they are losing profitability. Moreover, all firms are set up to start the simulation
with the baseline market share based pricing framework and they are subject to sticking with

the same method for at least 4 periods after changing it.

The first two heuristics included in this heterogenetic pricing framework are the ones above
presented by equations (20) and (22). The third heuristic follows the neo-Kaleckian proposition
by Mott and Slatiery (1994) and it consists of a simple pass-through of overhead costs compo-
nents to the mark-up. They argue that taxes on firms’ profits can be seen as overhead costs with
a significant independence to the level of output and, hence, the tax rate can be added to the
mark-up as a representation of the response of firms to corporate taxation. In the model, besides
the corporate tax rate, the loan interest of each firm is added to the mark-up in this heuristic to

represent the pass-through of debt costs as overhead costs:

ngzv = 9}}3‘” + (1)1 (2 + ‘PZ"fH (23)

where J?tv is the overhead pass-through mark-up 7, is the corporate tax rate, i is the firm’s

loan interest rate that determines the interest on debt paid to the bank and ¢; and ¢, are sensi-
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tivity parameter that lies between zero and one (that is, there is no full pass-through of overhead

costs to the mark-up).

The price established by the firm has a direct impact on its gross profits or the operating
cash flow (II¥), which is defined as the difference between nominal sales (psSy) and direct

labor costs or the wage bill (wN):

ch, = paSp —wilNg (24)

The net-before-taxes profits of firms can be defined as the gross profits added by the in-
ventory revaluation based on the current unit cost of production (/nvRev) and deducted by the
interest payment on outstanding loans (iOutNLy) and the nominal capital depreciation of firms

machinery (NomDep):

ITj" =TI7, + InvRevy, — iy OutNL g — NomDep (25

Firms are subjected to corporate income taxes and pay a fixed tax rate (7p) over their net
profits (IT"¢") if they are positive. Then, firms distribute a share of their net-after-taxes profits as

dividends to households. This share is determined by the payout ratio (1):
I, = 15 (1 — o) TT} (26)

2
Ne = o s
14+ ex £—f’>
p( Hé}’[[

where 1), is an exogenous parameter establishing the maximum payout ratio, DS is the ef-

27)

fective debt servicing or the interest payment and amortization of the firm, and € is a sensitivity
parameter. Here the model follows Pedrosa and Lang (2021) in assuming that firms with more

financial commitments will have lower profits distributed to stockholders.

Therefore, it can be seen that corporate taxation might affect different sides of the firms.
By decreasing net-after-taxes profits it affects both undistributed and distributed income of the
firm in their absolute value, which can compromise the demand side of the economy on the
investment and consumption components. On the other hand, the corporate tax rate might

influence the ability of firms to generate profits through changes in their mark-up depending on

62



the heuristic followed by them.

Demand Distribution The aggregate demand of the economy (Q¢) is composed by the sum
of households and government consumption and firms investment, as described by the equation

below:

F
0! =C+Gu+ Y I, (28)
f=1
The distribution of total demand among firms follows Pedrosa and Lang (2021) and Dosi et
al. (2010) and depends on relative competitiveness. A firm’s competitiveness (E;) is determined
Pft

by its relative price (ﬁ; *) and unfilled demand (%ﬁ) normalized to the productive sector weighted
1 ft

averages by parameters @; and @, (equation (29)).2°

Ef,:—a)l——a)z_— 29)

The average competitiveness of the productive sector (equation(30)) is designed to represent
the dynamic market selection criteria that dictates, among other factors, the industry dynamics
of the population of firms. In turn, the market share of firms evolves according to a quasi replica-
tor dynamics (equation (31), with ¥ as an exogenous parameter). This formulation determines
the changes in the market share at the same time it rules for the possible extinction of bankrupt
firms by allowing a negative result of the market share (DOSI; FAGIOLO; ROVENTINI, 2010).
Moreover, it affects the prices of fims that follow the evolutionary heuristic described in section

3.2.2.

F
E; =Y MS; Ep (30)
=1

_ Eji—E
msy =, (14+2="% (31)

t

Entry and Exit A firm is considered bankrupt and exits the market when it is unable to pay

income taxes, fails to honor its financial commitments or its market share becomes too small.

20Because demand expectations and effective demand for firms’ products might not be equal, this framework
results in the accumulation of inventories if demand is lower than expected and a decrease in the competitiveness of
the firm if the expected demand is higher. On the other hand, higher relative prices result in lower competitiveness
and end up affecting negatively the market share of firms (DOSI; FAGIOLO; ROVENTINI, 2010).

63



If one of these is the case, the exit process follows determined rules that assure the stock-flow
consistency of the model by directing the remaining assets of the firm to another agent of the
model or replacing the remaining debt in the balance sheet of the banking system. Furthermore,

exiting firms’ capital stock or inventories get depleted (PEDROSA; LANG, 2021).

In the case of entrants, the model works with a constant number of firms and, hence, a new
firm only enters the market to replace exiting firms. Following Dosi et al. (2010), entrants are
assumed to be smaller than the average incumbent and their size corresponds to a share of the
average capital stock of the existing firms.?! Moreover, the balance sheet of entrants matches

the market’s averages.

The new firm in the market gets financed both by households and the banking sector in a way
that its leverage ratio equals the average leverage ratio of the economy. Also, the technology of
entrants is calculated as in Dosi et al. (2010), where a coefficient extracted from a Beta(a, 35)

distribution is applied to an endogenously evolving technological frontier (A”%").

3.2.3 Credit and Finance

Firms interact with banks in the credit market. The demand for loans (VL) is set to cover
firms’ investment plans and wage obligations in the amount their bank deposits are not suffi-
cient (equation (32)). Firms’ undistributed profits are the only revenue for them to realize their

expenditure plans besides financial credit since new equity issuance is assumed away.

NL;th = max[0, pi I s + thf»t —Dy ] (32)

In the equation above, pj, [, is the nominal value of planed investment for firm f, th;t is
the expected wage bill and D are the firm’s bank deposits. In this context, the firm’s deposits are
the operational earnings after the previous period’s credit, investment and production activities
and the result from sales, discounted dividends and taxes. Their tax obligations are restricted
to income taxes on their net-before-tax profits and their dividend payments are based on a

endogenous payout ratio and are constrained by their financial situation.

On the other hand, credit supply depends on the evaluation of the firm’s loan demand liabil-
ity by the aggregate banking system. This is done by the bank calculating the firm’s probability
of default (pr]%) that is modeled with a logistic function described by equations (33) and (34).

2I'This share is defined by a random draw from a uniform distribution ranging from 0.3 and 0.5
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It is assumed that more profitable firms with lower leverage ratios asking for more long-lasting
and smaller loans constrained by the interest rate set by the banking system have a lower risk of

default.

1
priy = T, (33)
1 +exp(@; DS, ~ ¢ Levy, )
NLS,
DSfl = T + lftNLf[ (34)

The probability of default of a firm is based on the expected present value of the requested
loan. It depends on a set of exogenous sensitivity parameters (¢; and ¢,), the expected gross
profits or operating cashflow of firms (I1¢), the firm’s leverage ratio (Lev) and the first tranche
of debt repayment for the prospective loan (DS). Besides the expected amount loaned by the
bank, DS depends on the interest agreed between banks and firms (i) and the duration of the
loan (A). In this regard, Pedrosa and Lang (2021) follow Caiani et al. (2016) and assume a
constant amortization schedule and a fixed duration of loan contracts for every firm. Hence, the

bank is also able to calculate the expected return of the loan application (L"):

A+1 1 (1—pr)*1—1
L}t:{1+ift( + )_[1+if,][1+z+ lf;r?t ] Nlect (35)

If L divided by NL?I is greater than one, it means that banks would profit from the loan
granted to firms and the banking sector, thus, concedes the exact amount demanded by the firm
(NL = NL%). In the case it is not profitable for the bank, firms are constrained by a credit limit
set according to the conditions of the loan application, the financial conditions of the firm, and
the expected rate of profit of the bank related to its average portfolio interest rate. Therefore,
firms might receive a loan from banks smaller than the amount demanded or even no credit at
all, if the bank does not expect any profit from the operation. This means that firms might suffer
credit rationing, which can affect R&D and investment expenditure plans and, consequently,

result in different macroeconomic outcomes for the economy (PEDROSA; LANG, 2021).

Following Pedrosa and Lang (2021), the identity between financial savings and net debt is
used to classify a firm’s position concerning its financial fragility using a Minskyian scale. In
this regard, firms are split into three categories describing the sustainability of their net debt. If

the firm’s cash flow is sufficient to cover for debt service and investment expenses resulting in
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decreasing net debt it is considered a hedge firm. On the other hand, if the firm’s cash flow can
cover debt commitments but not for investment expenditures in a way that its net debt increases
slower than its investment expenditures, then it is classified as a speculative firm. Finally, a firm
whose net debt grows faster than investment because it can not cover the debt service with its

cash flow is categorized as a Ponzi firm:

Hedge : Hf,t > pl o +AMy, + int gy (36)
Speculative : Hfrt > AMy; + intft&Hfrt < ply +AMy; + int gy (37
Ponzi : cht < AMy; +intg (38)

where AM is debt amortization, inf is interest payment and p;Iy, is nominal investment.

Lastly, it is also important to highlight the profitability of the banking sector. It is assumed
that the bank adds a spread (6p) to the basic interest rate (r) - iy, = r; + 6p y, - and that the
bank’s gross profits (IT%) are the sum of all interest revenue, including interest on government
bills. The spread is specific to each firm and it is an increasing function of debt servicing to the

cash flow ratio, multiplied by a risk-aversion parameter u, (PEDROSA; LANG, 2021):

DSy, ,

8
Hftfl

Op.1 = Hr (39)

The net-before-taxes profits of the banking sector are equal to the gross profits from interest
revenue deducted by the total amount of defaults on loans (Def). Hence, banks pay taxes in
the amount determined by the tax rate 7, on the net-before-taxes profits if they are positive.
Additionally, it is assumed that the banking system distributes a constant exogenous share (1g)

of its net-after-tax profits as dividends to households:

114, = max[0,My(1 — o) (IT§, — Def;)] (40)

It can be seen that the same tax rate applied to firms is charged for the banking system and
the total amount of taxes paid by banks to the government is 7}, = TZ(H% — Def;). Thus, the

networth of the banking system (NWp) is defined by equation (41), which when summed to the
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total deposits of households (Dg) and of firms (Df) and deducted by the productive sector’s

total outstanding loan (L) results in the demand of banks for government debt (Bp) (equation

(42)).

NWg, = NWp,_, + 115, — 1%, — Ty, — Def, 41)

Bpy = NWpg, + Dy + Dp; — Ly (42)

3.2.4 Households

Households are built as an aggregate sector that receives wages from firms, dividends from
owning banks and firms’ stocks, interest on government bonds, and social transfer payments
from the government. With their income, households consume goods from firms and accumu-
late wealth. Before the interaction with firms, households decide the level of real private con-
sumption based on after-tax wage income, government transfers, and expected real net wealth
(GODLEY; LAVOIE, 2007; PEDROSA; LANG, 2021). The consumption behavior can be de-
scribed by the equation below:

o1 (1 —1)wN, + aV,—1 + ST,

C = - (43)
Dt

C; is the real consumption level, w;N; is the wage bill, V; is the household’s acummulated
wealth, S7; represent the government social transfers. 7 is the income tax rate and o, 0p
and a3 are the propensity to consume out of wages, wealth and social transfers, respectively.
Here, it is assumed that households consume a portion of their wealth (0 < op < 1) and fully
spend their wage income (@) = 1) and government transfers (03 = 1). Moreover, since the
consumption decisions are made before the goods market opens, pf{ is the expected price level

based on adaptive expectations of inflation and discounts the nominal consumption plans.

Households pay income taxes to the government with the tax base including all sources of

income except social transfers:

T = 1 (wiN; + 11, + 119, + 1B, ) (44)

where 7 is the income tax rate, [1p, is the ammount of distributed profits from banks, IT,
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is the distributed profits from firms and rBy represents the interest reveneu from government
bonds. With that and considering the nominal level of consumption equal to the real consump-
tion level multiplied by the aggregate level of prices, it is possible to define the household’s

wealth:

Vi = Vi, + (1= 1) (w, N, + ITg, + H?z + By, ) — piC — P (45)

where @ is households’ capital contribution to new firms’ entry. Households’ wealth is,
thus, split by a constant share 8 between bank deposits (Dy = BVy) and government bonds

(B = (1—BVm)).

3.2.5 Public Sector

The government participates on the demand side of the economy by consuming goods from
firms and transferring income to households. First, the real level of government consumption
(G) is autonomous and calculated as a constant share (I') of the previous period aggregate capital
stock of the economy (K) (equation (46)). This fixed and exogenous parameter can be seen as
representing the structural size of the government and its effect on the economy (PEDROSA;

LANG, 2021).

Gl‘ - FKt_] (46)

On the other hand, the government social transfers to households are equal to the aggregate
estimated tax revenue differential for the income corporate taxation (equation (47)). That is,
the government calculates the potential additional revenue earned from a tax rate change by
deducting the estimated amount of taxes that would be paid with the tax rate before the shock
(72,,) considering the growth rate of net profits (g,,) from the actual tax revenue from firms’
profits (7, IT',). The nominal expenditure of government social transfers is, thus, equal to
the sum of firms’ tax differential from the last period and it flows directly to the household’s

income without being subject to taxes.

F
ST, =Y TaxDify_, (47)
=
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TaxDif s, = max {0, (T2 — T2, (1487 TG } (48)

The social transfers expenditure can be turned on or off from the simulation and tax increases
are tested in both scenarios. If this type of expenditure is active, the tax change will have
an impact on government expenditure that can trigger a demand effect on the economy. The
intention of linking this demand expansion to the estimated tax differential is to reproduce a
dynamically balanced budget effect of corporate taxation fiscal policies and explore the diverse

implications of such changes.

The total tax revenue is the sum of income taxes charged over household income, the mo-
nopolist bank’s profits, and firms’ profits (equation (49)). Therefore the government’s nominal
deficit is the sum of all nominal expenditures from the public sector minus the total tax revenue.
Besides government consumption and social transfers, government expenditure also includes
the interest paid on bonds. The nominal deficit is financed by the issuance of treasury bills,

which accumulate to constitute the public debt (equation (50)).22

F
1; =Ty, +Tp, + Z Ty, (49)
F=1
By =(1+r)Bi—1+pGu+ST, - T, (50)

3.2.6 Corporate Taxation

From the presented model, it is possible to visualize the different types of impact changes in
corporate taxation would have on the simulated economy. These effects range from the demand
side of the economy, the financial activities of firms, the public sector debt, and, of course, the

pricing decisions of firms.

First of all, the corporate tax rate in the model has an immediate impact on firms’ profits
by definition. Decreases in profits through tax rate increases affect the aggregate demand in
two ways: it reduces the available funds for investment expenditure of firms compromising
instantaneously the investment demand (see section 3.2.2); and it decreases the absolute value

of distributed profits and, consequently, the real and nominal aggregate consumption demand

22The total supply of treasury bills is equal to the total demand for bills from households and the banking system,
making B; = By; + Bp; the redundant equation of the stock-flow consistent model (PEDROSA; LANG, 2021).
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(equations (26), (40), (43) and (45)). Both are short-run and direct effects that might evolve in

the long-run depending on the dynamics of the model.

Additionally, there could also happen an aggregate demand positive stimulus from a corpo-
rate tax rate increase if government expenditure is pushed by changes in the tax revenue. This is
true when positive government transfers are passed on to households and used for consumption
(equations (43) and (47)).

Second, changes in the corporate tax rate affect the financial health of firms also through its
impact on undistributed profits. A corporate tax increase would result in a short-run decrease
in firms’ internal funds and, thus, increase the demand for loans. This, in turn, would propor-
tionally increase the total amount of bank loans to firms and affect the financial fragility of the
economic system. Therefore, corporate tax changes can impact the leverage ratio of firms and

result in more bankruptcy events (see section 3.2.3).

Corporate tax policy changes also impact the financial health of the public sector in the
model. In the short run, a corporate tax rate increase would reflect higher tax revenue coming
from firms and the banking system incomes (equation (49)). This effect would have an im-
mediate counterpart on the government debt by decreasing the issuance of treasury bills and,
consequently, reducing public debt (equation (50)). It is important to notice that this is just
the short-run effect; the dynamics of the model and the other effects corporate taxation has on
the economic agents might result in an adverse long-run impact on the tax revenue that might

compromise the positive result on the financial health of the government.

Finally, a change in corporate taxation would have an impact on prices. If firms set their
prices following the evolutionary perspective framework used by K+S models and several other
ABM’s (equation (20)), corporate tax rate changes can only affect prices through an indirect
effect. This can happen if the above demand effects have an impact on firms’ market share?
and, hence, their mark or if these effects result in significant changes in the normal unit cost of

firms.

On the other hand, the effect on a firm’s mark-up is more direct if is assumed that firms have
a target rate of return component in their mark-up dynamics (equations (21) and (22)). That
way an increase of the corporate tax rate would immediately decrease the ROE of the firm and,

in the short run, this would reflect on the need for the firm to increase its mark-up to achieve

230ne example could be an increase of market share because of more firms getting bankrupt and, thus, implying
higher market concentration as smaller firms enter the market to replace exiting ones.
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the desired rate of return on its assets. Hence, besides the indirect effects, the target-return
approach adds a more direct response of firms to changes in corporate taxation. Moreover, if it
is assumed that some firms include an overhead costs pass-through component in their mark-up
dynamics, as in equation (23), the corporate tax shift would be even more direct and the impact

of corporate taxation fiscal policies would be responded by firms even faster.
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4 SIMULATION RESULTS

In this chapter, the simulation results and the experiments conducted regarding corporate
taxation are presented. The first section introduces the first scenario results of the model for the
different pricing heuristics underlined in section 3.2.2. An analysis is conducted by presenting
the important stylized facts reproduced by the baseline configuration of the model (PEDROSA;
LANG, 2021) and examining the stylized facts after the addition of target-return pricing and
heterogeneous price-setting rules inside the population of firms in the model. Moreover, the
analysis of the reproduction of stylized facts is also extended to the empirical regularities re-
garding price behavior in section 4.1.2. This approach allows us to assess the extent to which

the changes introduced in the model have affected its properties.

The model is calibrated according to Caiani et al. (2016) and Pedrosa and Lang (2021). A
simultaneous system of contemporaneous equations representing an aggregate version of the
original AB-SFC model with all institutions included is solved considering homogenous firms
and realized expectations and assuming a steady state growth path for all nominal variables.
This method implies that the initial values for a subset of variables and parameters are exoge-
nously chosen, while the remainder is determined according to the particular values for the
solution of the system of equations.’* Then, the equilibrium results for the firm level variables
of the aggregate stock-flow consistent model are equally distributed between firms. Appendix

C presents the set of parameters used in the calibration and in the simulation of the model.

The model is simulated for 520 periods, from which the first 100 periods are discarded from
the analysis because of the symmetry condition resulting from the calibration method. This
chapter, thus, uses the average results for the one hundred Monte Carlo (MC) simulations as

data for the analysis of different selected configurations of the model, as mentioned above.

The Monte Carlo simulation results are also used for the policy experiments conducted
in section 4.2. In these experiments, one set of MC average results without any parameter
change is compared with another set of MC averages following the same dynamics but with
a corporate tax rate shock in the 150th period. This is done for the baseline market-share
pricing heuristic model of Pedrosa and Lang (2021) (MS), the target-return pricing modified
configuration (TR), and the heterogenous price-setting behavior model (Switch). Further, this

experiment is conducted in two different scenarios: one where government social transfers

24The decision regarding exogenous initial values and parameters follows Pedrosa and Lang (2021), in which
the authors were guided by empirical references.

72



are zero and government expenditure is autonomous and insensitive to tax policy changes (No
Balanced Budget Effect); and another where social transfers are an active part of government
expenditures and proportional to potential tax revenue gains from policy changes (Balanced
Budget Effect). In the latter, the policy change is defined as a Balanced Budget (BB) corporate

tax shock. The experiment scenarios are outlined in table 1.

Table 1: Policy Experiment Scenarios

Scenarios Experiments MC Simulation Results

MS Mark-up (Baseline Model)
MS Mark-up with tax shock
TR Mark-up
TR Mark-up with tax shock
Heterogenous pricing

Experiment 1 (MS)

No Balanced Budget Effect ~ Experiment 2 (TR)

Experiment 3 (Switch) o ]
Heterogenous pricing with tax shock

MS Mark-up (Baseline Model)
MS Mark-up with BB tax shock
TR Mark-up
TR Mark-up with BB tax shock

Heterogenous pricing

Experiment 4 (MS)

Balanced Budget Effect Experiment 5 (TR)

Experiment 6 (Switch) ~ )
Heterogenous pricing with BB tax shock

The analysis of results from the policy experiments will incorporate mostly the aggregate
variables or macroeconomic counterparts to microeconomic variables where corporate taxation
is more frequently empirically studied, as highlighted by section 2.1. Moreover, the analysis
aims to contribute to the open theoretical debate described in sections 2.2 and 2.3 by providing
a different set of evidence on the macroeconomic impacts of corporate taxation on the econ-
omy using an agent-based modeling framework. The research method includes graphical and

statistical analysis, difference-in-difference (DiD) regressions, and time series regressions.

4.1 STYLIZED FACTS

The model built in this study intends to reproduce the stylized facts underlined by Pedrosa
and Lang (2021) in the original model and the price empirical regularities highlighted in section
4.1.2. The reproduction of macroeconomic regularities regarding business cycles, economic

growth, demand, inflation, and other variables is important for the robustness of the model
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and the policy experiments to be conducted. Besides also being essential for robustness, the mi-
croeconomic and financial stylized facts are important for the reproduction of corporate taxation
related empirical evidence and its relation with the financial behavior of firms, as described in

section 2.1.

4.1.1 The Original Model

This section highlights the first set of important micro and macroeconomic stylized facts that
are replicated by Pedrosa and Lang’s (2021) model and are expected to be reproduced even after
changing the pricing framework of the model. Here, most of the statistics and graphical analyses
related to empirical regularities that are reproduced by the original model and confirmed by
both the target-return and switch pricing models are presented in Appendix D. Further, Table 2

summarises this set of reproduced stylized facts.

First, the model by Pedrosa and Lang (2021) can replicate well-known stylized facts asso-
ciated with growth, business cycles, and aggregate demand components. As the original model,
the target-return and switch mechanism pricing variants can generate endogenous growth and
persistent business cycles, with the particularity of aggregate investment being more volatile
than the GDP - an empirically verified fact (PEDROSA; LANG, 2021). This can be seen in

figure 21 in Appendix D.

The alternative pricing models are also in line with macroeconomic empirical regularities
highlighted by Stock and Watson (1999) (see Tables 46 through 49 at the Appendix). Invest-
ment, employment, and capacity utilization are pro-cyclical and their behavior fluctuates simi-
larly to output in both target-return and heterogenous pricing models. Furthermore, these mod-
els can reproduce the pro-cyclicality of the inflation rate and aggregate productivity, and the

lagging pattern of the inflation rate.

Aggregate profits are also pro-cyclical for both pricing frameworks, presenting a strong and
leading role in the cycle. This is due mainly to the Kaleckian profit equation embedded in them
and maintained from the original model. Also, this factor has an impact on the financial side
of the model, with pro-cyclical bank deposits and liquidity ratio of firms driven by the behavior
of profits (PEDROSA; LANG, 2021). Moreover, the target-return and heterogeneous pricing
models maintain the results from the original model and reproduce the strong pro-cyclicality of

aggregate debt, leverage ratio, and net leverage ratio.
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Microeconomic Stylized Facts Aggregate-level Stylized Facts

Lumpy investment rates of firms Endogenous growth with persistent fluctuation

Persistent productivity differentials Endogenous volatility of GDP, consumption
and investment

Heterogeneous financial status of firms Investment more volatile than GDP

Profits mostly concentrated in firms with Pro-cyclicality of macro variables

low leverage ratios

Leverage, investment and profit-debt Pro-cyclicality and lagging ppatern of

distribution determine the systemic systemic financial fragility

financial fragility

Coexistence of Minskyian and

Steindlian firms

Table 2: Stylized Facts Reproduced by the Modified Versions of Pedrosa and Lang’s (2021)
Model

With regards to more microeconomic data, investment endogenously behaves through lumpy
episodes in both target-return and switch pricing models, a recognized empirical pattern further
detailed by Doms and Dunne (1998). Lumpy investment is explained in the model by the co-
existence of firms with spiking investment expenditure and firms with almost null investment
activities. Additionally, the alternative pricing configurations of the original model by Pedrosa
and Lang (2021) can reproduce a persistent heterogeneity in firms productivity, which results in
different unit costs across firms that feed the cost-competitiveness heterogeneity of the evolu-
tionary arm of the model (DOSI; FAGIOLO; ROVENTINI, 2010). Lastly, both alternative pric-
ing models follow the original one with an endogenous emergence of heterogeneity in firms’

financial status. All these facts are described in figures 22, 23, 24 and 25 in the appendix.

Pedrosa and Lang (2021) underline the Minskyian side of their model and how the simulated
results relate to it. A financial fragility index (FFI) is created by aggregating the financial status
of firms - weighted by firm size - to measure systemic financial fragility using a single variable.
When this index is high (low) the economy displays high (low) financial fragility. This variable
is strongly pro-cyclical and lagging in one period for both the target-return and switch pricing
models, and it shows that the models follow both short-period cycles and long-period waves of

financial fragility (tables 47 and 49 and figure 26 at the Appendix D).
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In this context, the model by Pedrosa and Lang (2021) reproduces the expected Minskyian
results by demonstrating the relevance that the profit and debt distribution among firms has
on systemic financial fragility. This is analyzed by the profit-debt distribution index (PDDI)
developed by the authors. The results of the alternative pricing model simulations align with
the original model and show the PDDI lying mostly in negative values (figure 27, Appendix D),
which suggests the existence of disproportionate profit concentration in firms with low leverage
ratios despite their outstanding debt share. The profit-debt distribution index value is mainly
driven by the impact of the share of profits of zero or very low leverage ratio firms on the

profit-debt distribution (PEDROSA; LANG, 2021).

The results are also in line with most of the expected Minskyian relationships. The estimated
coefficients in the determinants of the FFI regression, significant at the 5% level for the target-
return and the switch pricing models suggest higher investment ratios and higher leverage of the
firm result in higher financial fragility. However, contrary to the original model, the expected
relationship of higher profit rates leading to lower financial fragility is only significant at the
10% confidence level. The regression data also confirms the maintenance of profit’s and debt’s
distribution of firms playing a big part in the determination of the financial fragility of the

economy even using alternative pricing frameworks (Table 3).

Table 3: OLS estimation of the determinants of the financial fragility index - Target-return and
Switch Pricing Models Without Tax Shock

Variable TR  Switch

Leverage 1.71 1.62
(0.02) (0.02)

Profit Rate -3.40 -291

(0.09) (0.09)
Investment Ratio  1.32 1.29

(0.02) (0.02)
PDIndex -0.49  -0.50

(0.01) (0.01)

Lastly, Pedrosa and Lang (2021) use the model to explore the channels behind changes in
the joint distribution of profit and debt of firms. This important feature has implications for the
model because of the impact on aggregate leverage and the fluctuations of financial fragility.
First of all, the main driver of this variation in the distribution of profit and debt is related to the
evolutionary forces put into the behavior of firms in the model that can result in shifts between

Minskyian and Steindlian debt regimes. In the first one, an increase in the investment of firms
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provokes higher indebtedness, while in the latter the expansion of investment affects profits in

a way that decreases indebtedness.

Therefore, the persistent coexistence of Minskyian and Steindlian firms emerges as a distin-
guished property of the original model and the different pricing variations. The balance between
Minskyian and Steindlian firms continues to be the main driver of the aggregate leverage ratio

of the simulated economies (figures 29 and 30 at Appendix D).

The model built in this work, thus, reproduces important stylized facts underlined by Pe-
drosa and Lang (2021) in the original model even after modifying the pricing method of firms.
It is an important step for the robustness of the model and for policy experiments concerning

corporate taxation fiscal policies.

4.1.2 Price Behavior

This section underlines some of the empirical evidence regarding price behavior that can
contribute to the model. The objective is to evaluate the ability of the original and the modified
versions of the model to reproduce stylized facts to increase the robustness of the policy exper-
iments. There is, thus, no intention to cover all of the empirical regularities concerning prices,

but rather to increase the contribution of the study to the literature on corporate taxation.

In this context, Klenow and Malin (2011) highlight the main empirical determinants of the
frequency of price changes to be the level and variability of inflation, the frequency and size of
cost and demand shocks, the market structure and the degree of competition, and the statistical

method for gathering data on prices.?

The frequency of price changes is exogenous in the model and depends on the interpretation
of the periodicity of the simulations. The price setting rule of every configuration of the model
tested allows for firms to change their prices every period depending on the mark-up dynamics
and the change in their expected unit costs. Moreover, the model is calibrated to annual data
and, thus, it can be considered that the model includes an exogenous price stickiness of at least
one year. This makes it difficult for the analysis of the heterogeneity effects, which could be
done in future studies using the ABM framework. Still, some of the determinants of price

changes highlighted by Klenow and Malin (2011) can be further investigated in the model with

2Schiozer (2023) highlights that there is some heterogeneity on the most important drivers of price changes
concerning industry characteristics. The reason behind price changes differs according to firms’ cost structure and
market characteristics. An example is how the relative significance of the intermediate goods to the determination
of the final good price changes between firms of different sectors in Brazil.
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8L

Variable t—4 t—3 t—2 t—1 t t+1 t+2 t+3 t+4
Inflation 0.083 0.377 0.678 0.909 1 0.909 0.678 0.377 0.083
(0.1110) (0.0808) (0.0448) (0.0147) (0.0000) (0.0147) (0.0448) (0.0808) (0.1110)
Real Wage -0.257 -0.174 -0.054 0.081 0.207 0.293 0.317 0.272 0.166
(0.0831) (0.0901) (0.0982) (0.1033) (0.1013) (0.0925) (0.0834) (0.0840) (0.0942)
GDP -0.334 -0.414 -0.399 -0.277 -0.076 0.147 0.321 0.401 0.379
(0.0686) (0.0728) (0.0732) (0.0678) (0.0622) (0.0628) (0.0667) (0.0684) (0.0676)
HHI 0.124 0.111 0.079 0.033 -0.019 -0.067 -0.104 -0.121 -0.113
(0.1138) (0.1127) (0.1097) (0.1082) (0.1119) (0.1205) (0.1304) (0.1360) (0.1339)

Table 4: Correlation Structure of Determinants of Inflation - Market Share Pricing
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Variable t—4 t—3 t—2 t—1 t t+1 t+2 t+3 t+4
Inflation 0.057 0.344 0.655 0.901 1 0.901 0.655 0.344 0.057
(0.1099) (0.0895) (0.0543) (0.0189) (0.0000) (0.0189) (0.0543) (0.0895) (0.1099)
Real Wage -0.273 -0.245 -0.178 -0.072 0.061 0.197 0.299 0.337 0.297
(0.0930) (0.0937) (0.1088) (0.1252) (0.1270) (0.1099) (0.0914) (0.0963) (0.1187)
GDP -0.27 -0.396 -0.432 -0.35 -0.165 0.064 0.261 0.371 0.377
(0.0843) (0.0753) (0.0782) (0.0837) (0.0828) (0.0768) (0.0725) (0.0706) (0.0707)
HHI 0.11 0.127 0.13 0.116 0.083 0.032 -0.027 -0.083 -0.123
(0.1556) (0.1644) (0.1663) (0.1615) (0.1551) (0.1554) (0.1704) (0.1844) (0.1824)

Table 5: Correlation Structure of Determinants of Inflation - Target-return Pricing
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Variable t—4 t—3 t—2 t—1 t t+1 t+2 t+3 t+4
Inflation 0.074 0.363 0.667 0.905 1 0.905 0.667 0.363 0.074
(0.1149) (0.0857) (0.0497) (0.0177) (0.0000) (0.0177) (0.0497) (0.0857) (0.1149)
Real Wage -0.285 -0.236 -0.145 -0.023 0.112 0.232 0.307 0.314 0.248
(0.0912) (0.0937) (0.1012) (0.1094) (0.1102) (0.1010) (0.0943) (0.1006) (0.1134)
GDP -0.301 -0.412 -0.428 -0.329 -0.136 0.093 0.283 0.383 0.381
(0.0699) (0.0740) (0.0786) (0.0779) (0.0710) (0.0640) (0.0649) (0.0709) (0.0769)
HHI 0.108 0.116 0.11 0.09 0.057 0.013 -0.034 -0.076 -0.103
(0.1662) (0.1681) (0.1610) (0.1458) (0.1306) (0.1305) (0.1457) (0.1608) (0.1629)

Table 6: Correlation Structure of Determinants of Inflation - Heterogeneous Pricing



cross-correlation tables 4, 5 and 6.

First, empirical evidence indicates a statistically significant positive correlation between the
frequency of regular price increases and inflation. On the other hand, it seems that there is no
significant relationship between inflation and price decreases. Furthermore, the frequency of
both price increases and decreases is higher when the variability of inflation is higher (NAKA-
MURA; STEINSSON, 2008). The data from the tables above mentioned suggests that inflation
is autocorrelated in every type of pricing configuration of the model. This indicates that pre-
vious inflation plays an important role in the determination of price changes in every model

setting.

Concerning the response to shocks, literature has found considerable evidence of perma-
nent monetary shocks having real long-lasting effects, that is, the slow response of prices to
demand shocks ends up affecting the real side of the economy. On the other hand, evidence
also shows a positive relationship between the volatility of sectoral shocks and the frequency of
price changes. Empirical evidence is even more robust to the significance of cost shocks to the
flexibility of prices, as stickier input prices tend to result in a lower frequency of price changes
(KLENOW; MALIN, 2011). Even so, Blinder et al. (1998) underline that the response of firms

to both demand and cost shocks has considerable lag and heterogeneity across firms.

The correlation data in tables 4, 5 and 6 indicates a positive correlation between the GDP
and future inflation in all models, suggesting a pro-cyclical relationship between inflation and
demand. This implies that demand shocks might have an influence on price changes in the mod-
els simulated. Moreover, the response of inflation to demand shocks seems to have considerable
lag.

It is also known that price and wage changes present a special relationship. The conclusion
in light of empirical evidence is that wage and price changes influence each other at the level of
firms, which builds up to a connection between wage and price rigidity at the macro level. First
of all, evidence shows that the frequency of changes in the nominal wage is a major factor in the
determination of the frequency of price changes. Surveyed firms and empirical work indicate
that the timing of their wage adjustment affects their price changes. Furthermore, data suggest
that firms with higher labor cost share have a lower frequency of price adjustments (potentially

because of stickier wages) (SCHIOZER, 2023).

Tables 4, 5 and 6 demonstrate that the three configurations of the model can reproduce this
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special relationship between wages and price changes. The correlation data indicates a posi-
tive correlation between real wages and future inflation in all models, sugesting that inflation

changes tend to follow real wage changes with a certain lag.

Prices are also intrinsically related to the macroeconomic environment. Around half of
firms admit to being sensitive about the state of the economy in the process of price adjustment
(BLINDER et al., 1998). Moreover, it seems that price decisions of firms are affected by the
market structure and strategic choices regarding the reaction of competitors or input suppli-
ers to price changes (SCHIOZER, 2023). This relationship is partially captured by the model
simulated in this work, where the cross-correlation tables 4, 5 and 6 show an inverse relation-
ship between the HHI and inflation. Although values are low, the results indicate that more

concentrated markets influence lower inflation rates.

Another stylized fact underlined by Schiozer (2023) is the existence of nominal downward
price rigidity stronger than price increase stickiness. It means that, although it is normal for
price decreases to occur, evidence shows that most of the nominal price changes are rises. The
degree of downward price rigidity is heterogeneous across sectors, with more flexible price
firms usually presenting more price reductions than otherwise and with price declines being
uncommon for services. Moreover, price decreases are more common in the United States than
in European countries because sales and price discounts happen more often in the former, with

more impact over micro and macro price flexibility (SCHIOZER, 2023).

There are also stylized facts related to the size of price changes. Evidence demonstrates
that price adjustments are lumpy and large, that is, they remain unchanged for long periods and,
when they do change, it is by a large amount. The average size of price adjustments is around
10% for different countries and regions. However, there is considerable heterogeneity, which
makes small and different-sized changes a common phenomenon. That is, although most price
changes are above 5%, evidence also shows that a substantial portion of regular price changes

in the US are below this value (SCHIOZER, 2023).

In this context, table 7 summarises the inflation statistics calculated from the three model
configurations simulated. First, it can be observed from the minimum and maximum price level
percentage changes that price decreases coexist with price increases, which is in agreement
with empirical evidence. Moreover, the median and mean values of inflations are positive and
suggest that price increases are more frequent and, overall, higher than price decreases for the

three models.
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On the other hand, the mean and median aggregate values for price changes in all models
diverge from what is found by empirical data. This might be related to the macroeconomic
stability in these simulated economies and the stickiness of their costing procedures. Also, the
exogenous interpretation to the lenght of one period in the model and the use of macroeconomic
data can compromise the comparability between simulated results and empirical evidence. Still,
the framework of the model could be further expanded to better explore these specific stylized
facts.

Table 7: Statistics - Inflation

MS TR Switch
Mean 0.0088 0.0088 0.0087
SE 0.0001 0.0001 0.0001
Median 0.0088 0.0092 0.0087
Min -0.0052 -0.0055 -0.0068
Max 0.0202 0.0162 0.0177
ADF stat -12.2349 -12.0461 -14.201
ADF p-value 0.01 0.01 0.01

Lastly, there is also considerable evidence based on pricing behavior surveys. These re-
searches suggest that firms tend to adjust their prices based on internal conditions, with it being
a more important factor than the time of the last price change. Moreover, there is evidence in
some countries of costs acting as the primary driver of price changes instead of changes in the

demand for goods (SCHIOZER, 2023).

In this context, Blinder (1998) highlights that costs to price adjustments like menu-costs
seem to not have an important role in the decision on price changes, which can compromise
theories that rely on these adjustment costs to explain price rigidities. On the other hand, there
1s a significant number of prices that are established by stable nominal contracts that might have

an important role in price stickiness and seasonality of price adjustments.

Regarding pricing rules, the results from surveys indicate that - at least for the EU area -
mark-up pricing is the most common price-fixing rule, followed second by price-leadership sce-
narios (SCHIOZER, 2023). In the case of US firms, the most common pricing rules are related
to coordination failures, cost-based pricing approaches, nonprice competition, and implicit and
nominal contracts. Other rules that are important to mainstream theory, e.g. constant marginal
costs and pricing by product quality, do not seem to influence the pricing decision of firms.
Moreover, the difference across industries is not that significant and coordination failures and

cost-based pricing dominate in the majority of sectors (BLINDER et al., 1998).
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Hence, the model developed in this work partially incorporates these characteristics. All
pricing frameworks tested are cost-based approaches and influenced by non-price competition,
which are relevant pricing rules observed in surveys. Additionally, the original and alternative
pricing configurations build the price-setting behavior of firms based on internal conditions,
especially related to the cost structure. Moreover, the target-return mark-up approach and the
switch pricing mechanism include the profitability of firms as another important internal condi-

tion for firms deciding on the price of their goods.

Therefore, the model presented here aims to get closer to the pricing stylized facts high-
lighted in this section. The empirical evidence on price behavior has a distinguished connection
to tax policies and corporate taxation because of the possible impact macroeconomic shocks
might have on prices and the heterogeneity of responses to these shocks, underlined in this

section and in section 2.1.

4.2 POLICY EXPERIMENTS

For the comparative analysis to understand the impact of corporate taxation on the econ-
omy, a set of macroeconomic variables is chosen to contribute to the literature in section 2.1.
Therefore, the aggregate levels of investment, productivity - to examine the possible effects of
corporate taxation on R&D and innovation -, output, employment, prices, profits, real wage,
and leverage ratio are further analyzed in this section. Additionally, the average mark-up, the
Herfindahl-Hirschman Index (HHI), the tax revenue to GDP ratio, the government debt to GDP
ratio, and the Financial Fragility Index (FFI) are added to the data because of their relation with

the model or the taxation policy (table 8).

The analysis is conducted using graphics, descriptive statistics, Difference-in-Difference
(DiD) models, and time series regressions. The DiD estimation is used to contribute to the
policy experiments analysis because it is a simple and powerful tool to estimate the effects of
policy interventions widely employed by economics and social science studies. It is a useful
mechanism of policy evaluation when pre-treatment information is available and distinct control
and treatment groups are subject to the same conditions besides the policy change (LECHNER,
2010). Therefore, the easiness provided by the agent-based framework of modeling the simula-
tion scenarios and the policy change in the way needed for DiD estimation models makes it an

interesting tool for analysis.
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Table 8: Variables to be analyzed

Analysis Variable

Investment
RD Expenditure
GDP
Employment
Price Level
Profits
Real Wage
Mark-up
HHI
Gov Debt to GDP ratio
FFI
Leverage

Level

Rate of Capacity Utilization
Only Statistics Profit Rate

Inflation

Real W;
Elasticity to tax changes = ) a8es
Prices
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For the DiD model, a regression based on equation (51) will be estimated for different
dependent variables. In this equation, Y is the dependent variable subject to the test of corporate
taxation policy changes. group is a dummy indicating if the data refers to the control group
scenario withou any tax rate changes or to the treatment group that experiences an increased
shock of the corporate tax rate. Thus, the coefficient B; measures the average difference between

the control group and tax shock simulation results (ANGRIST; PISCHKE, 2009).

Y5, = Bo + Bigroups + PBaintervention; + Bzinteractiony, (51)

The intervention variable is a dummy that is set to zero for values before the tax shock
period and is equal to one for the tax increase period and onwards. Hence, coefficient 3,
measures the average difference for the dependent variable Y before and after the intervention
in the control group. Lastly, interaction is a dummy variable defined as the multiplication of
group and intervention and it captures the real impact of corporate taxation policy changes.
The B3 coefficient estimates the difference between control and treatment groups after the tax

shock intervention.

With the data from the MC simulations, it is also possible to explore even further the impact
of corporate taxation on prices and the real wage. In this context, this work also gets inspiration
from the methodological framework from Serrato and Zidar (2016), Fuest et al. (2018) and
Baker, Sun, and Yannelis (2020) to measure the estimated elasticities of real wages and prices

concerning corporate taxation.

A simple regression model is estimated using equation (52) to measure the elasticity of real
wages and prices to the tax rate. In this setting, Y is the dependent variable of interest (the real
wage or the price level) and group is defined as in equation (51). ¢ is the time period and it is
used to capture the time trend effects that determine the dependent variable. Lastly, (1 — 1) is
what is called by Fuest et al. (2018) as the net-of-tax rate and it captures the impact of a tax rate
change on Y. Thus, B3 measures the elasticity of Y to the net-of-tax rate; a one percent change

in the net-of-tax rate implies a 33 percent change of Y.

InYs; = Bo+ Bigroups + Bat + Bain(1 — 17) (52)

Hence, in the next section, the graphical, statistical, and DiD analyses are presented for the

policy experiment where government expenditure is autonomous and dependent on the aggre-
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gate capital stock, without any direct influence of tax revenue changes on aggregate demand.
Next, the same sort of analysis will be conducted using a government expenditure rule of thumb
to simulate a proxy of a dynamic balanced budget effect of corporate tax changes. To do that, an
estimated increase in tax revenue due to the tax policy change will be transferred to households

and the outcome effects are evaluated.

4.2.1 No Balanced Budget Effect Scenario

The first experiment scenario consists of a comparison between the trend of simulated vari-
ables of the AB-SFC model and a treatment version of the same model where the corporate tax
rate suffers a 50% increase in the 150th period, that is, it increases from 20% to 35%. This is
done for the market share evolutionary mark-up pricing model, the target rate of return pricing
model, and the heterogeneous pricing model. This scenario diverges from the next because the
government transfers are turned off and there is no active reaction of the public sector to the

changes in the economy resulting from the policy changes.

Aggregate Demand and Supply Level Variables From the graphical analysis, evidence sug-
gests that the corporate tax rate increase has an immediate effect on the trend level of aggregate
investment, GDP, and aggregate employment. It seems that increasing the tax rate has a nega-
tive effect on the natural logarithm of these variables, meaning an adverse effect on their growth

rate. This is exemplified by figures 1 through 4.

The macroeconomic impact of corporate taxation in this case is related to the direct effect
on net-after-tax profits that diminish the retained profits and deposits of firms. This reduction
increases the amount of loan demand for investment to fulfill the planned expenditures of firms,
which might not be granted by banks and result in a credit rationing scenario. This reduces the
nominal investment expenditure, aggregate demand, and GDP. Demand decreases also with the
reduction in distributed profits to households and, consequently, consumption. This important
effect on demand and GDP results in a reduction of expected sales for the next period which
diminishes employment by reducing the demand for labor and continues to affect the economic
system in successive periods. This seems to be the main driver of the impact of the tax shock

policy in this scenario

On the other hand, aggregate productivity is not majorly affected by the taxation fiscal

policy. The productivity of firms is determined by their innovation and imitation activities,
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which would suggest that the effect of corporate taxation on the share of sales invested in R&D
is not sufficient to harm the innovation activities and, thus, the aggregate productivity of the

economy in any of the settings explored.

Figure 1: GDP - Tax Shock Comparison

GDP

,,,,,,,,

b

(b) GDP - Target Return Pric- T e
(a) GDP - Market Share Pricing ing (c) GDP - Switch Pricing

Figure 2: Investment - Tax Shock Comparison
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The results are confirmed by the statistics and the DiD regressions (Tables 9, 10, 12, 13,
and Appendix E). It can be seen that both the mean growth rate and the median growth rate of
aggregate levels of investment, employment, and output are significantly reduced in all three
different pricing rule models. Both statistics turn negative for the employment level in all three
models, which reflects the major impact of the policy change and the downward trend after the
tax shock. Nevertheless, this decrease is not observable for aggregate productivity in either one

of the scenarios.

Additionally, the statistics from Table 11 show that the average and the mean aggregate rates

of capacity utilization also decrease with the tax shock in all three models. This is evidence
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that the reduction in the utilization rate might be an important channel of the adverse effect of
corporate tax rate increases on the economy because it influences the behavior and results of
firms (see section 3.2.2). The reduction in the rate of utilization is also related to the negative

effect on demand caused by the net-after-taxes reduction after the tax shock.

The DiD regression results show that the interaction coefficient is negative and statistically
significant for the impact of a corporate tax rate change on investment, GDP and employment
(tables 12, 13 and 59). This means that the introduction of the tax shock significantly reduces
the trend level of these variables. Further, the absolute value of the treatment coefficient is
higher for the market share pricing model with respect to the target-return model, and even
higher for the heterogenous pricing method population of firms model. It indicates a lower
sensitivity of aggregate investment, employment, and output levels for the target-return model
concerning the other pricing theories. This result seems to be related to the ability to generate
profits that firms following the target-return pricing approach have because of the influence of
their ROE embedded in their mark-up dynamics. On the other hand, the treatment coefficient is
not significant at the level of 10% for the productivity DiD model, confirming the null impact

of corporate taxation on innovation and productivity (table 58).

Table 9: Statistics - GDP

MS MS (Tax) TR TR (Tax) Switch  Switch (Tax)

Mean Growth 0.02  0.0142  0.0225 00173  0.0218 0.0162
SE Growth 0.0006 0.0006  0.0008 0.0007  0.0008 0.0008
Median Growth 0.0205  0.014 0.0236  0.017 0.0221 0.016
Min Growth -0.0169 -0.0926  -0.0383 -0.0736  -0.0371 -0.0677
Max Growth 0.0599  0.0599  0.0624 0.0624  0.0768 0.0768
ADFstat -4.4397 -3.8601  -2.1652 -1.3495 -3.581 -1.5361
ADF p-value  0.01 0.0162  0.5077 0.8523  0.0348 0.7735

Table 10: Statistics - Employment

MS MS (Tax) TR TR (Tax) Switch  Switch (Tax)

Mean Growth  0.0007 -0.0048  0.0032 -0.0017  0.0024 -0.0029
SE Growth 0.0006 0.0006  0.0007 0.0007  0.0007 0.0008
Median Growth 0.0013  -0.005  0.0042 -0.0021  0.0026 -0.0029
Min Growth -0.034  -0.1089  -0.0539 -0.0872  -0.0529 -0.082
Max Growth 0.0397 0.0397  0.0412 0.0412  0.055  0.055
ADFstat -4.2855 -4.2212  -1.9962 -0.8011 -2.8287 -0.8136
ADF p-value  0.01 0.01 0.5791 09612  0.2273  0.9601
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Table 11: Statistics - Rate of Capacity Utilisation

MS MS (Tax) TR TR (Tax) Switch Switch (Tax)
Mean 0.7955 0.7619 0.7975 0.7647 0.7972 0.7561
SE 0.0008 0.0011 0.0012 0.0012 0.0013 0.0015
Median 0.795 0.7567 0.7977 0.7594 0.7959 0.7496
Min 0.7366 0.7321 0.7143 0.7143 0.7057 0.6738
Max 0.8488 0.8488 0.8732 0.8732 0.8924 0.8924
ADF stat -15.3714 -6.5688 -14.7871 -6.745 -15.1834 -5.841
ADF p-value 0.01 0.01 0.01 0.01 0.01 0.01
Table 12: DiD Results - Investment Comparison
Dependent variable: log(I)
Baseline TR Switch
Group —0.000 —0.000 —0.000
(p = 1.000) (p = 1.000) (p = 1.000)
Intervention 4137 4.553*** 4.403***
(p =0.000) (p =0.000) (p =0.000)
Interaction —1.229%* —1.158*** —1.278"*
(p=0.001) (p=0.007) (p=0.002)
Constant 13.802*** 13.936*** 13.932***
(p = 0.000) (p = 0.000) (p = 0.000)
Observations 840 840 840
R? 0.363 0.331 0.346
Adjusted R? 0.360 0.329 0.343
Residual Std. Error  1.687 (df =836) 1.976 (df =836) 1.860 (df = 836)
F Statistic 158.523*** 137.909*** 147.301%**

Note: *p<0.1; **p<0.05; ***p<0.01
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Table 13: Regression Results - GDP Comparison

Dependent variable: log(Y)

Baseline TR Switch
Group —0.000 —0.000 —0.000
(p = 1.000) (p = 1.000) (p = 1.000)
Intervention 4.145%* 4.551*** 44117
(p =0.000) (p =0.000) (p =0.000)
Interaction —1.200*** —1.135%** —1.258***
(p=0.002) (p =0.008) (p=0.002)
Constant 15.622*** 15.750*** 15.743***
(p =0.000) (p =0.000) (p =0.000)
Observations 840 840 840
R? 0.361 0.332 0.347
Adjusted R? 0.359 0.329 0.345
Residual Std. Error  1.692 (df =836) 1.971 (df =836) 1.856 (df = 836)
F Statistic 157.709*** 138.378*** 148.166***

Note: *p<0.1; **p<0.05; ***p<0.01

Aggregate Profits, Wages and Prices Next, figure 5 below and figures 31 and 32 in the
Appendix E present the graphical representations of distribution aggregate level variables -
measured in their log-normal form. It seems that only the aggregate profit level suffers a clear
impact from the corporate taxation policy; the tax rate increase seems to have a negative impact
on the trend level of gross profits while not having any visual impact on the long-run trend of
real wages or the price level of the economy. This negative effect is also due to the demand
reduction resulting from the tax shock that affects nominal sales. Moreover, it seems that the
reduction in employment and the wage bill - since real wages and prices are not heavily affected

- is not sufficient to oppose the negative effect on sales that reduces gross profits.

The statistics in table 14 and in tables 52 and 53 in the Appendix E seem to confirm the
graphical analyses. Moreover, it seems that the profit rate is also negatively affected by the
corporate tax increase (Table 15). Still, it is not as significant as the aggregate profit level and it
seems more relevant in the Market Share pricing model than the others.

The DiD regressions results (tables 16, 17 and 18) indicate the same conclusion as the
graphics and statistics. The sensitivity of the profit level to the tax change treatment is negative
for the three models and the same coefficient is not significant for both the real wage and the

price level in either one of the models. However, the treatment sensitivity coefficient for the
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Figure 5: Profits - Tax Shock Comparison
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target-return pricing model is lower than in the market share mark-up model and significant
only at the 10% level, indicating some evidence of a stronger ability of firms to react to tax rate
changes and have a smaller loss of their profits. This is related to the target-return component on
the mark-up that allows firms in this configuration of the model to change their prices according
to variations in their profit rate. It means that they can control better their profit levels than firms

following different heuristics in different pricing models.

Table 14: Statistics - Profits

MS MS (Tax) TR TR (Tax) Switch  Switch (Tax)
Mean Growth 0.0291  0.0228 0.0321 0.0267 0.0314  0.0255
SE Growth 0.0006  0.0008 0.0008 0.001 0.0009  0.0009
Median Growth 0.0291  0.0223 0.0321 0.0261 0.0325 0.0255
Min Growth -0.0062 -0.0116 -0.0152 -0.0284  -0.0274 -0.0361
Max Growth 0.0619  0.2017 0.1041 0.2362 0.0963  0.096
ADF stat -3.4469 -3.2662 -1.6977 -1.7556  -1.9442 -1.6559
ADF p-value 0.0477 0.0768 0.7052  0.6808 0.6011 0.7229

Table 15: Statistics - Profit Rate

MS MS (Tax) TR TR (Tax) Switch Switch (Tax)
Mean 0.1596 0.1535 0.1593 0.1544 0.1591 0.1581
SE 0.0001 0.0001 0.0001 0.0002 0.0002 0.0002
Median 0.1596 0.1528 0.1597 0.154 0.1592 0.1578
Min 0.1517 0.1479 0.1493 0.1478 0.1497 0.1497
Max 0.166 0.166 0.1688 0.1688 0.1694 0.1694
ADF stat -9.02  -4.2942 -10.6002 -6.2104  -10.6349 -6.729
ADF p-value 0.01 0.01 0.01 0.01 0.01 0.01
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Table 16: Regression Results - Profits Comparison

Dependent variable: log(Profits)

MS TR Switch
Group —0.000 —0.000 —0.000
(p = 1.000) (p = 1.000) (p = 1.000)
Intervention 6.013*** 6.470*** 6.371"*
(p =0.000) (p =0.000) (p =0.000)
Interaction —1.172** —1.036" —1.239**
(p=0.033) (p=0.097) (p=0.039)
Constant 12.859*** 12.824*** 12.904***
(p =0.000) (p =0.000) (p =0.000)
Observations 840 840 840
R? 0.342 0.317 0.328
Adjusted R? 0.339 0.315 0.326

Residual Std. Error
F Statistic

2.542 (df = 836)

144.685***

2.898 (df = 836)

129.633***

2.778 (df = 836)

135.999***

Note: *p<0.1; **p<0.05; ***p<0.01

Table 17: Regression Results - Real Wages Comparison

Dependent variable: log(w)

MS TR Switch
Group —0.000 —0.000 —0.000
(p = 1.000) (p = 1.000) (p = 1.000)
Intervention 4.020*** 4.006*** 4.013***
(p = 0.000) (p = 0.000) (p = 0.000)
Interaction —0.039 —0.043 —0.062
(p=0.925) (p=0.916) (p =0.880)
Constant 3.763*** 3.766*** 3.765%**
(p =0.000) (p = 0.000) (p =0.000)
Observations 840 840 840
R? 0.311 0.310 0.311
Adjusted R? 0.309 0.308 0.308

Residual Std. Error
F Statistic

1.915 (df = 836)

125.878***

1.911 (df = 836)

125.434**

1.909 (df = 836)

125.693***

Note: *p<0.1; **p<0.05; **p<0.01




Table 18:

Regression Results - Price Level Comparison

Dependent variable: log(P)

MS TR Switch
Group —0.000 —0.000 —0.000
(p = 1.000) (p = 1.000) (p = 1.000)
Intervention 1.906*** 1.926*** 1.940***
(p =0.000) (p =0.000) (p =0.000)
Interaction —0.022 0.053 —0.046
(p =0.908) (p=0.793) (p=0.813)
Constant —1.482*** —1.638"** —1.543***
(p =0.000) (p =0.000) (p =0.000)
Observations 840 840 840
R? 0.333 0.314 0.317
Adjusted R? 0.331 0.312 0.314
Residual Std. Error  0.863 (df =836) 0.929 (df =836) 0.906 (df = 836)
F Statistic 139.232%** 127.739*** 129.298***

Note: *p<0.1; **p<0.05; ***p<0.01

Mark-up and Market Concentration Another set of effects to be analyzed are the corporate
taxation impacts on the mark-up and market concentration, or the HHI. From Figure 6 it is
possible to observe a more steep reaction of the mark-up to the tax rate increase for the target-
return and switch mechanism models. The mark-up increases in all configurations, but the
reaction is faster for firms following the target-return pricing framework and even more rapid
for firms following a direct pass-through of overhead costs to the mark-up, which participate in

the heterogenous population of firms in the third model.

Market concentration also suffers a clear impact from the corporate taxation policy change.
It is clear from Figure 7 that the HHI increases significantly after the tax rate positive shock in
all models. This result indicates that a corporate tax increase in this scenario favors the bigger

firms and increases their market power independently of the pricing heuristic followed by firms.

The descriptive statistics support the graphical analysis for the mark-up and HHI effects (see
tables 54 and 55 in the Appendix E). The mean and median mark-up increases for the tax shock
simulations in the three different configurations. The same increase is observed for all models

in the HHI comparison.

The DiD model results confirm the different ranges of positive corporate tax impact on the

mark-up and the HHI (tables 19 and 20). The interaction coefficient in the regression is positive
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Figure 6: Mark-up - Tax Shock Comparison
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and statistically significant for all models. The absolute value is a bit higher for the target-
return heuristic with respect to the market-share original pricing rule and it is even higher for
the switching pricing mechanism model, where some firms can partially and directly shift the

tax increase to the mark-up.

Hence, firms of the MS model only indirectly respond to the tax shock through changes in
their market share and firms of the TR model respond more rapidly because of the more direct
effect of corporate taxation on their ROE. In the case of the heterogeneous population of firms,
besides the target-return mark-up approach, there are firms with a direct partial pass-trough of
the corporate tax rate to the mark-up, which results in an even more direct impact of the tax

shock.

From the estimation results, the tax shock seems to increase the market concentration by
increasing the HHI level. The positive and significant coefficient for the treatment variable is
higher for the target-return and switch pricing model in comparison to the market-share mark-

up, but the level increase is small albeit relevant.

Table 19: Regression Results - Mark-up Comparison

Dependent variable: Markup

Baseline TR Switch
Group —0.000 0.000 —0.000
(p = 1.000) (p = 1.000) (p = 1.000)
Intervention 0.003*** 0.003*** 0.004***
(p =0.00001) (p = 0.00000) (p =0.000)
Interaction 0.006*** 0.009*** 0.032%**
(p = 0.000) (p = 0.000) (p = 0.000)
Constant 0.457*** 0.453*** 0.453***
(p =0.000) (p =0.000) (p =0.000)
Observations 840 840 840
R? 0.353 0.578 0.936
Adjusted R? 0.350 0.576 0.935
Residual Std. Error  0.005 (df =836)  0.004 (df = 836)  0.004 (df = 836)
F Statistic 151.732%** 380.949*** 4,043.968***

Note: *p<0.1; **p<0.05; ***p<0.01

The Financial Side of the Economy The financial side of the economy is also affected by the

corporate tax rate shock without a balanced budget effect. Figure 8 indicates that the tax rate
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Table 20: Regression Results - HHI

Dependent variable: HHI

Baseline TR Switch

Group 0.000 —0.000 0.000

(p = 1.000) (p = 1.000) (p = 1.000)
Intervention 0.001*** 0.015*** 0.008***

(p=0.002) (p =0.000) (p =0.000)
Interaction 0.002*** 0.007*** 0.007***

(p = 0.000) (p =0.003) (p = 0.00002)
Constant 0.007*** 0.008*** 0.008***

(p =0.000) (p = 0.00000) (p =0.000)
Observations 840 840 840
R? 0.369 0.301 0.312
Adjusted R? 0.366 0.298 0.309

Residual Std. Error

F Statistic

0.001 (df = 836)

162.721%*

0.010 (df = 836)

119.724***

0.007 (df = 836)

126.159***

Note: *p<0.1; **p<0.05; ***p<0.01

increase also results in an aggregate leverage ratio increase in the original model configuration
by Pedrosa and Lang (2021). However, the leverage ratio goes down in the long run and it
seems that the corporate taxation impact on firms’ leverage is more relevant for short-run and

medium-run dynamics.

On the other hand, the tax shock increases the aggregate leverage ratio permanently in the
target return pricing model, implying a worse debt position by firms in the long run. Interest-
ingly, the leverage ratio of the economy does not seem to be affected by a corporate taxation
policy change in a heterogeneous pricing framework population of firms. An extremely similar
pattern is observed for the Financial Fragility Index (FFI) (see figure 33 in Appendix E) and the

same conclusions apply to the measure of systemic financial fragility of the models.

The mean and median values of the aggregate leverage ratio and FFI help understand the
corporate taxation impact on the economy (tables 56 and 57 in Appendix E). They are signifi-
cantly higher for tax shock simulations in market share and target return pricing models. Still,
there is little change in these statistics comparing control group and tax shock simulations of

the switch pricing mechanism model.

The results from the DiD regressions go in the same direction (tables 21 and 60). The

treatment sensitivity coefficient is positive and significant at the 1% level for market share and
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Figure 8: Leverage Ratio - Tax Shock Comparison
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target-return pricing models for both analyzed variables, meaning that a corporate tax rate rise
worsens the financial situation of firms and the economy in these models. Further, the estima-
tion indicates that the effect is higher for firms using target return pricing heuristics. Lastly, the
sensitivity coefficient is not significant for the impact of corporate tax changes on the leverage
ratio nor the FFI at the 5% confidence level simulating heterogenous pricing heuristics popula-

tion of firms.

The leverage ratio short-run increase in the MS and TR models results from the increase in
firms’ total debt. The tax shock raises the demand for loans by reducing firms’ deposits, which
is partially accommodated by the banking system. The different long-run results of aggregate
leverage between the MS and TR models seem to be related to the mark-up reaction of firms.
Moreover, the impact of corporate taxation on the financial fragility of firms in the heteroge-
neous pricing population of firms is probably related to the opposite effect of the corporate tax

shock on the leverage ratio of firms with the overhead costs heuristic for mark-up dynamics

The Public Sector Reaction Finally, it is important to highlight the reactions of the public
sector to the tax shock. As mentioned above, this scenario does not include a balanced budget
effect on demand because social transfers expenditures are zero. However, the government is
still affected by the policy change because of the effects it brings to the tax revenue. The stock-
flow consistency property of the model requires that the changes in tax revenue flow have to be
counterbalanced to maintain the coherence on the stocks and flow trajectories of the economic

system of the model.

In this case, the public debt is an interesting variable to observe. From figure 9 and the
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Table 21:

Regression Results - Leverage Ratio Comparison

Dependent variable: Lev

MS TR Switch

Group 0.000 0.000 0.000

(p = 1.000) (p = 1.000) (p = 1.000)
Intervention —0.007** 0.017*** —0.019***

(p =0.040) (p =0.000) (p =0.000)
Interaction 0.075*** 0.081*** 0.005*

(p = 0.000) (p = 0.000) (p=0.092)
Constant 0.227*** 0.250*** 0.264***

(p =0.000) (p =0.000) (p =0.000)
Observations 840 840 840
R? 0.742 0.834 0.157
Adjusted R? 0.741 0.834 0.154

Residual Std. Error  0.022 (df =836)  0.019 (df =836) 0.013 (df = 836)
F Statistic 800.071*** 1,405.007*** 52.082%*
Note: *p<0.1; **p<0.05; ***p<0.01

relationship between government debt and tax revenue in the model (equation (50)), it seems
that the government debt accommodates the overflow increase in tax revenue after the tax rate
positive shock in the short run. The government debt to GDP ratio decreases while the tax

revenue to GDP ratio grows steeply for all models immediately after the tax rate shock.

However, the behavior pattern of the government debt to GDP ratio has a strong resemblance
to the aggregate leverage ratio of firms in tax shock simulations. It seems that government debt
has an inverse reaction to firms’ debt concerning the corporate tax increase; it decreases in
the short run and increases in the long run in the market share pricing model, it goes down
permanently for the target-return pricing model, and it is less affected in the heterogeneous
pricing rules model. This implies a stable trend to the aggregate debt level of the economy
and that firms bear more of the corporate tax burden by increasing their debt and leverage ratio

while the government can diminish its debt with the tax revenue impulse.

Wage and Price Elasticities to Corporate Taxation At last, with the MC simulations data
it is possible to estimate a similar regression from Fuest et al. (2018) and Baker, Sun, and
Yannelis (2020) to measure the elasticity of real wages and prices to corporate tax changes. As

mentioned above, the DiD models do not present robust evidence confirming a negative impact
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Figure 9: Gov Debt to GDP - Tax Shock Comparison
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on real wages and a positive effect on the price level. In this context, estimating the elasticity

of real wages and prices can contribute to the data analysis of this policy experiment.?

From table 22 it is possible to observe that the coefficient estimate for the elasticity of
real wages to the corporate net-of-tax rate (1 — 1) is positive and statistically significant for
all three models. This means that a higher corporate tax rate should result in smaller real
wages. Moreover, the estimation results show that a 1% increase in the corporate tax rate causes
0.04%, 0.08%, and 0.12% decreases in real wages for the market share, the target return, and
the heterogeneous pricing models, respectively. These are smaller values than the one estimated

by Fuest et al. (2018), but they have the same positive signal and are all statistically significant.

The results from table 23 show that the estimated coefficients of the elasticity of the price
level to the corporate net-of-tax rate (1 — 1) are negative and statistically significant for the
market share mark-up and the target-return mark-up model. Hence, in these configurations, a

higher corporate tax rate stimulates higher prices.

The regression results also show that a 1% increase in the corporate tax rate causes a 0.35
% increase in the price level if firms follow the market share based mark-up, and a 0.24% price
level increase for target-return mark-up firms. The latter value is closer to the 0.17% estimated
elasticity from Baker, Sun, and Yannelis (2020). Still, both estimatives are in the same direction

of the empirical work and are statistically significant at 1%.

Therefore, the evidence shows that a corporate tax rate increase might have a negative over-

all impact on the economy. Although it does not have a strong final effect on real wages and

%61n the case of estimating elasticities, the data used refers to both the control and treatment groups because,
besides using a bigger sample, the use of the tax rate as a regressor makes it possible to not focus only on the tax
shock and measure how the corporate tax rate can affect the outcome of the model throughout the whole simulation.
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Table 22: Regression Results - In(w) Elasticity

Dependent variable: log(w)

MS TR Switch
group —0.027*** —0.024*** —0.033***
(p = 0.000) (p = 0.000) (p = 0.000)
t 0.019*** 0.019*** 0.019***
(p =0.000) (p =0.000) (p =0.000)
log(not _rate) 0.039** 0.080*** 0.119***
(p =0.026) (p = 0.000) (p = 0.000)
Constant 1.424%** 1.439*** 1.458***
(p =0.000) (p =0.000) (p =0.000)
Observations 840 840 840
R? 1.000 1.000 1.000
Adjusted R? 1.000 1.000 1.000

Residual Std. Error

0.022 (df = 836)

0.019 (df = 836)

0.020 (df = 836)

Note: *p<0.1; **p<0.05; ***p<0.01

Table 23: Regression Results - In(P) Elasticity

Dependent variable: log(P)

MS TR Switch
group —0.084*** 0.002 —0.044**
(p =0.000) (p=0.816) (p = 0.00002)
t 0.009*** 0.009*** 0.009***
(p = 0.000) (p = 0.000) (p = 0.000)
log(not_rate) —0.353*** —0.244*** —0.015
(p =0.000) (p =0.000) (p=0.756)
Constant —2.555%** —2.841* —2.628***
(p = 0.000) (p = 0.000) (p = 0.000)
Observations 840 840 840
R? 0.996 0.998 0.997
Adjusted R? 0.996 0.998 0.997

Residual Std. Error

0.063 (df = 836)

0.044 (df = 836)

0.062 (df = 836)

Note: *p<0.1; **p<0.05; ***p<0.01

102



price levels, the tax shock diminishes aggregate output, investment, employment, and profits
and increases market concentration in most of the model configurations. Further, depending on
the pricing decisions of firms, it can harm also the financial fragility of the economic system. It
is worth noticing that the passive reaction of the government has a huge role in these results and,
thus, a different behavior by the public sector might avoid the negative reaction of the economy

to the corporate taxation policy.

4.2.2 Balanced Budget Effect Scenario

The balanced budget experiment scenario is also a comparison between a standard simula-
tion for all three models tested in the previous section and a treatment version counterpart of the
same model, where the corporate tax rate increases by 50%. The difference is that, in this case,
the government transfers the estimated tax revenue increase to households, which use all this
income in their consumption plans. Therefore, the public sector is more active in the reaction
to tax revenue increases and adds a demand stimulus to the economy to balance the corporate
tax burden of agents. With this, the experiment follows a closer theoretical background to the

Kaleckian and neo-Kaleckian theories presented in section 2.3.

Aggregate Demand and Supply Level Variables First of all, the macroeconomic effect of
a balanced budget corporate tax rate increase is the opposite of the other scenario. In every
pricing model, it seems that the aggregate levels of investment, employment, and GDP have a
short-run stimulus after the tax shock that positively affects their trend. This is illustrated by
the graphics in figures 10 through 13. Still, the aggregate productivity is not visually affected

by the corporate taxation policy change in any model.

The descriptive statistics are in line with the graphics and show that aggregate investment,
employment, and output similarly increase their mean and median growth rate after the tax
shock. It implies that the balanced budget effect positively affects the macroeconomic variables
of the economy because of the demand stimulus it brings. The negative effect of the corporate
tax rate increase on the demand is overthrown by the increase in the consumption level promoted
by government social transfers to households. Moreover, the aggregate productivity does not
indicate any relevant change in its basic statistics comparing control and tax shock simulations,
confirming what is observable in the graphics (see table 24 and tables 61, 62 and 63 in Appendix
F).
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Figure 10: GDP - Tax Shock Comparison - Balanced Budget
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Figure 11: Investment - Tax Shock Comparison- Balanced Budget
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Figure 12: Productivity - Tax Shock Comparison - Balanced Budget
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Figure 13: Employment - Tax Shock Comparison - Balanced Budget
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Additionally, the statistics from table 25 show that the mean and median rates of capacity
utilization of the economy rise with the positive tax shock. Both measures increase by more
than 2 percentage points in every type of pricing model after the tax rate rise. This is once again
evidence that the increase in government expenditures with the social transfers to households is
capable of stimulating the economy and reverting the negative effect of corporate taxation and
that the rate of capacity utilization is an important channel of the corporate taxation impact on

the overall economy.

The DiD regression models show a different perspective from what is seen in the graphics
and statistics. The coefficient estimates for the interaction dummy in the Investment and Output
DiD regression are positive and significant at the 5% level for the market share mark-up and
the switch pricing model, indicating that the corporate tax rate increase has a positive impact
on these variables in a balanced budget scenario. However, in the TR model, these estimates
are only significant at 10 %, and, thus, suggest that the corporate tax shock does not affect
aggregate output or investment (tables 26 and 27). This is due to the target-return component
of the mark-up that dictates the price changes of firms in the TR model to keep profits stable.
Still, the results show a positive and significant effect on employment for the three models;
lower for the target-return pricing model (table 68 in Appendix F). Also, the tax shock does not
seem to affect the aggregate productivity, with the estimated coefficients not being statistically

significant at the 10% level (table 67 in Appendix F).

Aggregate Profits, Wages and Prices The balanced budget tax shock only seems to affect

aggregate profits. However, in this case, the demand stimulus from the government transferring
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Table 24: Statistics - GDP - Balanced Budget

MS MS (Tax) TR TR (Tax) Switch  Switch (Tax)
Mean Growth 0.02 0.024 0.0225 0.0259 0.0218 0.0263
SE Growth  0.0006 0.0006 0.0008  0.0006 0.0007  0.0007
Median Growth 0.0205  0.0236 0.0236  0.0266 0.0221  0.0263
Min Growth -0.0169 -0.015 -0.0383 -0.0383  -0.0371 -0.0371
Max Growth 0.0599 0.0911 0.0624  0.0624 0.0768  0.0768
ADF stat -4.4397 -1.2157 -2.1652 -1.4318  -3.581 -3.376
ADF p-value 0.01 0.9034 0.5077 0.8176 0.0348  0.0581

Table 25: Statistics - Capacity Utilisation - Balanced Budget

MS MS (Tax) TR TR (Tax) Switch Switch (Tax)
Mean 0.7955 0.8236 0.7975 0.8252 0.7972 0.8218
SE 0.0008 0.001 0.0012 0.0011 0.0013 0.0012
Median 0.795 0.8243 0.7977 0.8265 0.7959 0.8222
Min 0.7366 0.7366 0.7143 0.7143 0.7057 0.7057
Max 0.8488 0.8771 0.8732 0.891 0.8924 0.8924
ADF stat -15.3714 -4.76 -14.7871 -4.9371  -15.1834 -6.3902
ADF p-value 0.01 0.01 0.01 0.01 0.01 0.01

Table 26: DiD Results - Investment Comparison - Balanced Budget

Dependent variable: In(I)

MS TR Switch
Group —0.000 —0.000 —0.000
(p = 1.000) (p = 1.000) (p = 1.000)
Intervention 4,137+ 4.553%** 4.403***
(p = 0.000) (p = 0.000) (p = 0.000)
Interaction 1.013** 0.892* 1.016**
(p = 0.030) (p =0.084) (p =0.048)
Constant 13.802*** 13.936™* 13.932%
(p = 0.000) (p = 0.000) (p = 0.000)
Observations 840 840 840
R? 0.344 0.325 0.325
Adjusted R? 0.342 0.323 0.322
Residual Std. Error  2.166 (df = 836)  2.395 (df =836)  2.382 (df = 836)
F Statistic 146.107** 134.269** 133.901***

Note: *p<0.1; **p<0.05; ***p<0.01
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Table 27: DiD Results - GDP Comparison - Balanced Budget
Dependent variable: In(Y)
MS TR Switch
Group —0.000 —0.000 —0.000
(p = 1.000) (p = 1.000) (p = 1.000)
Intervention 4.145*** 4.551%* 4411
(p =0.000) (p =0.000) (p =0.000)
Interaction 1.037** 0.916* 1.030**
(p=0.027) (p=0.076) (p =0.045)
Constant 15.622%** 15.750*** 15.743%*
(p =0.000) (p =0.000) (p =0.000)
Observations 840 840 840
R? 0.346 0.327 0.327
Adjusted R? 0.344 0.325 0.324
Residual Std. Error  2.170 (df =836) 2.394 (df =836) 2.381 (df = 836)
F Statistic 147.435%** 135.388*** 135.122***

Note: *p<0.1; **p<0.05; ***p<0.01

the extra tax revenue from the corporate tax rate increase results in higher profits and a positive
impact on the trend of the aggregate level of profits, as illustraded by figure 14. On the other
hand, for all different pricing models, real wages and prices seem to stay more stable with the

tax shock (figures 35 and 36 in Appendix F).

Figure 14: Profits - Tax Shock Comparison - Balanced Budget
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The statistics in table 28 demonstrate that the profit level is affected by the tax shock. The
aggregate profit mean and median growth rate show a relevant increase after the balanced budget

corporate tax rate positive shock in all models. Moreover, the profit rate also increases after the
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tax rate rises for the different pricing theory configurations of the model. This is due to the
demand stimulus of government transfers to households that can revert the demand decrease
shown in the previous experiments without any balanced budget effect. On the other hand, the
wage and price statistics are similar to the scenario without balanced budget policies and show
that there is no relevant change in their mean and median growth rate after the tax shock for all

different pricing frameworks (tables 64 and 65).

Nevertheless, The DiD model suggests different results. The estimated treatment coefficient
is not significant at the 5% level for the market share, the target return, and the switch pricing
models (table 30). It implies that the profit levels of the economy after the tax shock do not
statistically differ between the control and treatment groups. This suggests that the government
demand stimulus can reduce the adverse effect on firms’ profits. Still, there is no robust result
to affirm an increase in aggregate profits after the policy change. Even so, these results are in
line with the neo-Kaleckian taxation models highlighted in section 2.3 that corporate tax rate
rises can have a positive impact on output while keeping gross profits unchanged. This should
be more notorious if firms can shift the corporate tax burden to the mark-up, as in models TR

and Switch.

As in the previous scenario and in line with the previous graphical and statistical analyses,
the DiD results for the real wage and price level effects of a balanced budget corporate tax rate
increase seem to be null (tables 31 and 32). The estimated coefficients are all insignificant for
the 10% level in the three different pricing behavior models. This indicates that transferring
the estimated tax revenue aggregate differential from the tax policy change to households’ con-
sumption does not impact the aggregate results of corporate taxation on prices and wages in this

model.

Table 28: Statistics - Profits - Balanced Budget

MS MS (Tax) TR TR (Tax) Switch  Switch (Tax)
Mean Growth 0.0291  0.0327 0.0321 0.0355 0.0314 0.0356
SE Growth 0.0006 0.0007 0.0008  0.0008 0.0009  0.0009
Median Growth 0.0291  0.0325 0.0321 0.0349 0.0325 0.0358
Min Growth -0.0062 -0.096 -0.0152 -0.0977  -0.0274 -0.1963
Max Growth 0.0619 0.1379 0.1041 0.1268 0.0963 0.1784
ADF stat -3.4469 -0.5774 -1.6977 -2.1801  -1.9442 -2.8069
ADF p-value 0.0477 0.9782 0.7052 0.5014 0.6011  0.2365
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Table 29: Statistics - Profit Rate - Balanced Budget

MS MS (Tax) TR TR (Tax) Switch Switch (Tax)
Mean 0.1596 0.1654 0.1593 0.1642 0.1591 0.1709
SE 0.0001 0.0002 0.0001 0.0002 0.0002 0.0003
Median 0.1596 0.1653 0.1597 0.1641 0.1592 0.1716
Min 0.1517 0.1517 0.1493 0.1493 0.1497 0.1497
Max 0.166 0.1793 0.1688 0.1806 0.1694 0.1865
ADFstat -9.02  -3.091 -10.6002 -3.3679  -10.6349 -3.612
ADF p-value 0.01 0.1165 0.01 0.0594 0.01 0.0318

Table 30: DiD Results - Profits Comparison - Balanced Budget

Dependent variable: In(Profits)

MS TR Switch
Group —0.000 —0.000 —0.000
(p = 1.000) (p = 1.000) (p = 1.000)
Intervention 6.013*** 6.470*** 6.371"*
(p = 0.000) (p = 0.000) (p = 0.000)
Interaction 0.982 0.893 0.965
(p=0.137) (p=0.216) (p=0.180)
Constant 12.859*** 12.824** 12.904***
(p = 0.000) (p = 0.000) (p = 0.000)
Observations 840 840 840
R? 0.328 0.313 0.313
Adjusted R? 0.326 0.311 0.310
Residual Std. Error  3.068 (df = 836)  3.352 (df =836)  3.339 (df = 836)
F Statistic 136.068*** 127.227*** 126.742***

Note: *p<0.1; **p<0.05; ***p<0.01
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Table 31: DiD Results - Real Wage Comparison - Balanced Budget

Dependent variable: log(w)

MS TR Switch
Group —0.000 —0.000 —0.000
(p = 1.000) (p = 1.000) (p = 1.000)
Intervention 4.020** 4.006*** 4.013**
(p =0.000) (p =0.000) (p =0.000)
Interaction —0.006 0.020 —0.026
(p =0.990) (p=0.961) (p=0.951)
Constant 3.763*** 3.766*** 3.765%*
(p =0.000) (p =0.000) (p =0.000)
Observations 840 840 840
R? 0.309 0.309 0.309
Adjusted R? 0.307 0.307 0.306
Residual Std. Error  1.932 (df =836) 1.932 (df =836) 1.926 (df = 836)
F Statistic 124.772%** 124.695*** 124.506***

Note: *p<0.1; **p<0.05; ***p<0.01

Table 32: DiD Results - Price Level - Comparison - Balanced Budget

Dependent variable: log(P)

MS TR Switch
Group —0.000 —0.000 —0.000
(p = 1.000) (p = 1.000) (p = 1.000)
Intervention 1.906*** 1.926*** 1.940***
(p = 0.000) (p = 0.000) (p = 0.000)
Interaction —0.059 0.004 0.015
(p=0.762) (p=0.987) (p =0.945)
Constant —1.482*** —1.638"** —1.543%**
(p =0.000) (p = 0.000) (p = 0.000)
Observations 840 840 840
R? 0.307 0.294 0.294
Adjusted R? 0.304 0.291 0.292
Residual Std. Error  0.909 (df =836) 0.961 (df =836) 0.971 (df = 836)
F Statistic 123.167*** 116.053*** 116.083***

Note: *p<0.1; **p<0.05; **p<0.01
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Mark-up and Market Concentration Other couple variables to be analyzed for a balanced
budget corporate tax rate change are the aggregate mark-up and the HHI. Here, it is possible to
observe from Figures 15 and 16 that the results differ completely between the two scenarios.
Firstly, there is no apparent major reaction of the market share mark-up to the tax change. The
introduction of the tax shock changes the dynamics of the economy and the mark-up, but the

elevation is not as clear as in the scenario without a balanced budget effect.

Secondly, the target-return type of mark-up still has an immediate short-run positive reaction
to the tax increase shock. However, the effect of government transfers is strong enough to start
a downward trend in the average mark-up. This should be explained by equation (22): the tax
rate increase diminishes the ROE of firms in the short-run and expands the difference between
the targeted ROE and the moving average ROE - increasing the mark-up -, but the demand
stimulus right afterwards helps increase profits through sales and reduce the difference between
the desired and the effective ROE - stimulating a reduction of the mark-up. This means that the
demand effect of government transfers is sufficient to stop firms of shifting corporate taxes to

the mark-up.

Third, the reaction of the average mark-up of firms in the switch pricing mechanism model
is still a steep short-run rise and a stable higher level trend. This is still reflected by the presence
of firms with the overhead costs mark-up pricing framework that allows a more direct tax shift
to prices. Thus, with this heuristic present in the heterogeneous population of firms, this model

gets closer to the neo-Kaleckian model of Mott and Slatiery (1994), as expected.

In the case of HHI, the graphics show some evidence that the balanced budget corporate tax
rate increase does not significantly affect the HHI in any pricing configuration of the model.
Still, there is an apparent difference in the trajectory of the variable after the tax shock, but no
conclusion can be inferred of an increase or decrease in market concentration derived from a

corporate tax rate rise.

The descriptive statistics in tables 33 and 34 offer another perspective from the graphical
analysis. The mean and median average mark-up suffer only a slight change after the tax shock
in the market share and target-return pricing models, while they increase in the same comparison

using the switch pricing configuration of the model.

Concerning the market concentration, the conclusions are similar. In the three different pric-
ing framework models the HHI does not indicate a relevant change in its mean or median and,

thus, the balanced budget corporate tax increase seems to affect less the market concentration
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Figure 15: Mark-up - Tax Shock Comparison - Balanced Budget
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than in the policy experiment without balanced budget policies.

Nevertheless, the DiD regression results shown in tables 35 and 36 are more in line with
what is seen in the graphics. The intervention coefficient estimated for the mark-up regression is
not significant at 10% level for the market share mark-up model, it is statistically significant and
negative for firms following the target-return pricing method, and it is statistically significant
and positive for heterogeneous pricing methods for the population of firms. Therefore, the
tax positive shock does not affect the market-share firms’ mark-up, it ends up resulting in a
lower average mark-up for the target return model and a higher average mark-up for the switch
pricing model. Additionally, the HHI does not seem to be affected by the policy treatment: the
estimated coefficient for the treatment dummy variable is not statistically significant at the 10%

level for any configuration of the model.

Table 33: Statistics - Mark-up - Balanced Budget

MS MS (Tax) TR TR (Tax) Switch  Switch (Tax)
Mean 0.46 0.4601 0.4561 0.4529 0.4568 0.479
SE 0.0001 0.0001 0.0001  0.0000 0.0001  0.0005
Median 0.4602 0.4603 0.4566  0.4529 0.457 0.4826
Min 0.4559 0.4559 0.4527 0.4511 0.4524 0.4524
Max 04619 0.4628 0.4577 0.455 0.4605 0.4842
ADF stat -3.8945 -2.8189 -0.9021 -3.5536 -2.6178 -2.3611
ADF p-value 0.0144 0.2314 0.9522 0.0375 0.3164 0.4249

Table 34: Statistics - HHI - Balanced Budget

MS MS (Tax) TR TR (Tax) Switch  Switch (Tax)

Mean 0.0072 0.0072 0.0215 0.0206 0.0149 0.0142

SE 0.0000 0.0000 0.0004  0.0004 0.0002  0.0002

Median 0.0073  0.0072 0.0218 0.0198 0.0146  0.0145

Min 0.0063 0.0063 0.0073  0.0073 0.007 0.007

Max 0.0076 0.0079 0.0359 0.0388 0.0225 0.0217
ADF stat -2.8642 -3.9927 -1.3293 -0.9385  -2.3433 -1.7058
ADF p-value 0.2123 0.01 0.8609 0.9481 0.4324 0.7018

The Financial Side of the Economy Moving on to the financial side of the economy, the
aggregate leverage ratio and the FFI again have a similar trend after the tax shock in every
pricing scenario (Figures 17 and 37). However, different from the other scenario, the balanced
budget corporate tax rate shock has an immediate and permanent positive impact on the leverage

ratio and the FFI of the economy in all pricing frameworks.
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Table 35: DiD Results - Mark-up - Comparison - Balanced Budget
Dependent variable: Mark-up
MS TR Switch
Group —0.000 —0.000 0.000
(p = 1.000) (p = 1.000) (p = 1.000)
Intervention 0.003*** 0.003*** 0.004***
(p =0.000) (p =0.000) (p =0.000)
Interaction 0.0001 —0.004*** 0.025%**
(p=0.674) (p =0.000) (p =0.000)
Constant 0.457** 0.453*** 0.453***
(p =0.000) (p =0.000) (p =0.000)
Observations 840 840 840
R? 0.437 0.758 0.979
Adjusted R? 0.435 0.757 0.979

Residual Std. Error

F Statistic

0.001 (df = 836)

216.141%*

0.001 (df = 836)

873.601***

0.002 (df = 836)
13,141.020***

Note: *p<0.1; **p<0.05; ***p<0.01

Table 36: DiD Results - HHI Comparison - Balanced Budget

Dependent variable: HHI

MS TR Switch
Group —0.000 —0.000 —0.000
(p = 1.000) (p = 1.000) (p = 1.000)
Intervention 0.001*** 0.015*** 0.008***
(p = 0.000) (p = 0.000) (p = 0.000)
Interaction 0.00003 —0.001 —0.001
(p=0.610) (p=0.579) (p=0.317)
Constant 0.007*** 0.008*** 0.008***
(p = 0.000) (p =0.000) (p = 0.000)
Observations 840 840 840
R? 0.452 0.263 0.315
Adjusted R? 0.450 0.260 0.313

Residual Std. Error

F Statistic

0.0002 (df = 836)

230.026™**

0.008 (df = 836)

99.451***

0.004 (df = 836)

128.399***

Note: *p<0.1; **p<0.05; **p<0.01




Figure 17: Leverage Ratio - Tax Shock Comparison - Balanced Budget

sssssssssssssssssssssssssssss

M [N |
N[ NI "
‘LH’:," :“‘;‘L“\,““ | |

eeeeeeeee

abo

yyyyyyyyyy

(a) Leverage Ratio - Market (b) Leverage Ratio - Target Re- (c) Leverage Ratio - Switch
Share Pricing turn Pricing Pricing

The descriptive statistics (tables 37 and 66) and the DiD regression results (tables 38 and
69) confirm the previous analysis. The balanced budget tax rate shock simulations have higher
mean and median values for both the aggregate leverage ratio and the FFI in comparison with
the control group simulation results for every type of pricing framework tested. Moreover, the
interaction coefficient estimated for the impact of the corporate tax shock treatment is positive

and statistically significant for both variables in every pricing model.

These results indicate a positive impact of a corporate tax rate increase on the financial
fragility of firms and the economy. The financial fragility of firms and the economic system
seem to bear an important part of the tax burden in the long run period. Further, the coefficients
are higher for the market share model and the target-return model, respectively. This shows that
the aggregate debt of firms rises independently of the different pricing heuristics and, further,
the overhead mark-up heuristic in the heterogeneous population of firms does not have the same

impact on leverage as in the the no balanced budget scenario.

Table 37: Statistics - Leverage Ratio - Balanced Budget

MS MS (Tax) TR TR (Tax) Switch  Switch (Tax)
Mean 0.2211 0.406 0.2652  0.4521 0.2477  0.3907
SE 0.0004 0.0036 0.0008  0.0041 0.0006  0.0026
Median 0.2202  0.435 0.2677  0.49 0.2457 0.4141
Min 0.2049 0.2063 0.2215 0.2215 0.2195 0.2195
Max 0.2514 0.455 0.2985 0.5094 0.2936  0.4304
ADF stat -1.8671 -1.6434  -2.5817 -1.3757 -2.0837 -1.6398
ADF p-value 0.6336 0.7282 0.3317 0.8413 0.5421  0.7297
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Table 38: DiD Results - Lev Comparison - Balanced Budget

Dependent variable: Lev

MS TR Switch

Group 0.000 0.000 0.000

(p = 1.000) (p = 1.000) (p = 1.000)
Intervention —0.007* 0.017*** —0.019***

(p =0.065) (p = 0.0003) (p =0.000)
Interaction 0.209*** 0.212*** 0.162***

(p = 0.000) (p = 0.000) (p = 0.000)
Constant 0.227*** 0.250*** 0.264***

(p =0.000) (p =0.000) (p =0.000)
Observations 840 840 840
R? 0.949 0.923 0.932
Adjusted R? 0.949 0.923 0.932
Residual Std. Error  0.024 (df =836) 0.031 (df =836) 0.021 (df = 836)
F Statistic 5,182.028*** 3,343.770*** 3,825.981***

Note: *p<0.1; **p<0.05; ***p<0.01

The Public Sector Reaction Lastly, there are still some important notes regarding the effect
of the public sector variables (Figures 18, 19 and 20). It can be seen, first, that the start of the
government transfers to households flow has the same timing and direction of the tax revenue
gains, with the tax revenue to GDP and the government transfers to GDP ratios increasing
steeply after the tax shock and maintaining themselves stable in the long run. This is observable

for every model setting.

On the other hand, the government debt to GDP ratio graphics underlines how the balanced
budget transfer mechanism is not precisely a direct equilibrium result (Figure 20). In all cases,
the debt to GDP ratio falls permanently after the tax rate shock, stabilizing itself in the long run

and mirroring the leverage ratio and FFI trajectories.

Therefore, although government transfers play a big part in the balanced budget policy ex-
periment in reverting the contractionary effect of the corporate tax rate shock and stimulating
the aggregate demand to a positive outcome on the economy, their absolute value diverges from
the tax revenue increase resulting from the taxation policy change. This is due to the rule of
thumb adopted for the determination of government transfers (equations (47) and (48)) and the

dynamic nature embedded in the agent-based framework.
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Figure 18:
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Figure 19: Gov. Transfers to GDP - Tax Shock Comparison - Balanced Budget
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Wage and Price Elasticities to Corporate Taxation Lastly, with the MC simulations data,
it is possible to estimate the price and real wage elasticities to corporate tax rate changes in
a balanced budget scenario. Estimating the elasticity of real wages and prices using the data
available and a tax rate measure instead of a DiD framework with dummy variables can provide
more insights into the impact of corporate taxation on these factors. Here, the total government
expenditures - including social transfers - are added to the regression as an attempt to control
for the balanced budget effect and estimate only the impact of the corporate tax rate on real

wages and prices.

Table 39 indicates a positive estimated coefficient for the corporate net-of-tax rate elastic-
ity to real wages controlling for nominal government expenditure in all three different pricing
models. This suggests that increasing the corporate tax rate (lowering the net-of-tax rate) has a
negative impact on real wages, as found in empirical evidence (FUEST; PEICHL; SIEGLOCH,
2018).

Furthermore, the elasticity is higher the more complex the pricing framework: the MS model
presents an estimated 0.12% elasticity, the TR model results indicate a 0.13% elasticity, and the
pricing method switch mechanism model has an estimated 0.32% wage elasticity. Additionally,
the negative and statistically significant coefficient estimated for the interaction between the
net-of-tax rate and the nominal government expenditures demonstrates the expected upward
pressure in real wages that results from a balanced budget reaction of the government to the tax

policy changes.

Finally, the results shown in table 40 are also in the same direction as empirical evidence.
The estimated coefficients for the elasticity of the corporate net-of-tax rate to prices are negative
and statistically significant at 1% for every pricing configuration, indicating that higher tax rates
are related to price level increases. However, the values estimated are way above the empirical
data found by Baker, Sun, and Yannelis (2020) and need some further investigation in future
work. Still, the interaction between government expenditures and the tax measure of corporate
taxation has a positive and statistically significant estimated coefficient for all pricing models,

as expected.

Therefore, a corporate tax rate increase seems to have a positive outcome for the economy if
it is accompanied by an increase in government expenditures. In the balanced budget scenario, a
corporate tax rate positive shock mostly stimulates aggregate macroeconomic variables and still

maintains real wages and prices relatively stable at the macro level. Even with the increase in
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Table 39: Regression Results - Real Wage Elasticity - Balanced Budget

Dependent variable: log(w)

MS TR Switch
group —0.0001 —0.0002 —0.003***
(p=0.791) (p = 0.658) (p = 0.00001)
t 0.020%** 0.020*** 0.021**
(p = 0.000) (p = 0.000) (p = 0.000)
log(not_rate) 0.076*** 0.248** 0.533***
(p = 0.000) (p = 0.000) (p = 0.000)
log(GN) —0.023"* —0.019*** —0.061"**
(p = 0.000) (p = 0.000) (p = 0.000)
log(not _rate):log(GN) —0.008*** —0.020"** —0.033***
(p = 0.000) (p = 0.000) (p = 0.000)
Constant 1.588*** 1.567** 1.994***
(p = 0.000) (p = 0.000) (p = 0.000)
Observations 840 840 840
R? 1.000 1.000 1.000
Adjusted R? 1.000 1.000 1.000

Residual Std. Error

0.002 (df = 834)

0.003 (df = 834)

0.004 (df = 834)

Note: *p<0.1; **p<0.05; ***p<0.01




Table 40: Regression Results - Pricel Level Elasticity - Balanced Budget

Dependent variable: log(P)

MS TR Switch
group —0.001 —0.0003 —0.006**
(p =0.529) (p=0.857) (p =0.009)
t —0.006"** —0.002*** —0.010"**
(p = 0.000) (p = 0.000) (p =0.000)
log(not_rate) —2.862%** —1.389*** —3.834%**
(p = 0.000) (p = 0.000) (p =0.000)
log(GN) 0.595*** 0.409*** 0.700***
(p = 0.000) (p = 0.000) (p = 0.000)
log(not _rate):log(GN) 0.288*** 0.151% 0.326"**
(p = 0.000) (p = 0.000) (p = 0.000)
Constant —8.247** —6.517*** —9.327***
(p = 0.000) (p = 0.000) (p = 0.000)
Observations 840 840 840
R? 1.000 1.000 1.000
Adjusted R? 1.000 1.000 1.000

Residual Std. Error

0.011 (df = 834)

0.014 (df = 834)

0.021 (df = 834)

Note: *p<0.1; **p<0.05; ***p<0.01




government expenditure, the tax revenue rise is sufficient to keep the public sector with lower
debt-to-GDP ratios after the tax shock. Still, the financial fragility of the system is severely

affected and a corporate tax shock police design must take it into account.

4.3 SIMULATION RESULTS CONCLUSIONS

This chapter demonstrates that the model built in this work can reproduce important styl-
ized facts related to macroeconomic regularities, the financial side of the economy, and the
behavior of prices even after changing the pricing framework. This strengthens the robustness
of the model and allows for more appropriate conduction of corporate taxation fiscal policy

experiments.

The policy experiments conducted in this chapter yield important results for the literature
on the corporate taxation effect on the economy. First of all, in both scenarios, the corporate
tax increase has a macroeconomic impact on the economy in the three different pricing models,
affecting the aggregate trend levels of investment, employment, and output. It has a negative
effect in the no balanced budget scenario because of the cumulative impact on the demand
components with the reduction in after-tax profits. On the other hand, it ends up as a positive
stimulus to most macroeconomic variables in the balanced budget scenario due to government
transfers stimulating consumption. This aggregate impact is less clear in the TR model - es-
pecially regarding output and investment - and it is probably related to the different short-run
and long-run reactions of the mark-up of firms to the policy change. Nevertheless, aggregate

productivity is not affected in any model and any scenario.

The impact of corporate taxation on aggregate profits is similar for the scenario without bal-
anced budget effects and it decreases after the tax shock in every model because of the effects on
demand. However, there is no robust evidence to affirm any impact on the aggregate profits after
the tax rate change in the balanced budget scenario. This suggests that the government transfers
stimulus to demand can cancel the negative demand effect of corporate tax rate increases and
firms are able to maintain their profits even after paying proportionally more taxes. This is par-
ticularly in line with some of the neo-Kaleckian theoretical literature presented in section 2.3.
Concerning the different pricing models, it is worth noticing that the aggregate profit level is
more stable when firms fix their mark-up following a target-return approach. This is a reflection

of the in-built mechanism of firms reacting to changes in their profitability through changes in
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their mark-up.

The results of the corporate taxation effects on real wages and prices are more conflictious.
The graphics, statistics, and standard DiD models do not capture any impact of the corporate
tax rate increase on real wages and the price level in any of the scenarios in either one of the

three different pricing frameworks.

However, the estimated elasticities of these variables to the corporate tax rate show oth-
erwise. A corporate tax rate increase causes a negative impact on real wages and a positive
impact on prices. These results are statistically significant for all pricing frameworks in the two
different scenarios and in line with the empirical data outlined in section 2.1. Moreover, the
more complex the mark-up dynamics of the population of firms the higher it is the estimated
elasticity. This is related to the presence of an endogenous more direct tax shift to prices of
firms following the target-return pricing framework in models TR and Switch and an even more
direct partial tax pass-through to prices of firms following the overhead costs heuristic in model

Switch.

The aggregate mark-up is an important variable in the model because it reacts differently
to the tax shock depending on the pricing framework and the experiment scenario. Without
government social transfers, the tax rate increase generates a slow increase in the market share
mark-up, a more direct rise in the target-return mark-up, and a steep positive reaction in the
heterogeneous pricing framework population of firms. In a balanced budget tax shock, the
reactions are way different: the mark-up is practically unaltered if it is based on the market
share of firms, it eventually decreases if it is based on the target-return approach, and it still
increases in the switch pricing model. These differences are important and derived from the

different rules of thumb embedded in the model.

Alongside the mark-up, it is important to notice the reflexes of corporate taxation on market
concentration. If there is no active reaction to government expenditures, a corporate tax increase
stimulates market concentration. However, if there is a demand stimulus after the tax shock, the
tax shock does not seem to majorly affect the market. This is an important contribution to
aggregate empirical and modeling evidence in chapter because it demonstrates that the effect of
corporate taxation on market concentration depends on the role of the government in the policy

change.

On the financial side, it is clear that firms bear most of the tax burden. In the scenario without

any balanced budget policy, the financial fragility of the system and the average leverage ratio
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remain unaltered (in the heterogenous pricing rules scenario) or rise at least in the medium run.
Further, in a balanced budget corporate tax rate shocks the financial fragility of the economy,
and the leverage ratio rises permanently independently of the pricing framework. On the other

hand, the government debt is always reduced, even if public expenditure increases.

Hence, this chapter contributes to the understanding of the effect of corporate taxation on
the economy by providing a considerable amount of evidence for the reproduction of stylized
facts by the model and a variety of frameworks to conduct taxation policy experiments. The
results show that the macroeconomic outcome of corporate tax rate shocks depends on a series
of factors. It can have a negative effect as found by some empirical evidence and as it is argued
by the mainstream approach to economics. Still, if it is accompanied by a demand stimulus
through government expenditure increases, it can get closer to a balanced budget effect and
have a positive overall impact on the economy, as highlighted by heterodox macroeconomic

theory.
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5 CONCLUSIONS

This study conducted an extensive analysis of the economic impact of taxation on corpo-
rate profits. Together with a literature review of the theoretical and empirical evidence about
corporate taxation, the work here was able to test the impact of corporate tax rate changes
on different aggregate variables using the AB-SFC framework considering a variety of pricing

theory approaches and fiscal policy scenarios.

First, the mainstream corporate taxation theory literature is extensive and with different
contributions. The perspective on the effects of corporate taxation initially mainly followed
Harberger’s (1962) work and the Chamley-Judd result JUDD, 1985; CHAMLEY, 1986), in-
fluencing theoretical work and economic policies to diminish any type of capital income tax.
Still, the more recent literature has shown the fragility of this result and highlights how corpo-
rate taxation increases can have a positive contribution to the economy (e.g Straub and Werning
(2020)). Nevertheless, these studies still explore the alternative conditions where corporate

taxation might impact the economy by using a general equilibrium framework.

In this context, the heterodox approach to corporate taxation theory can offer important
insights into this field. As a first contribution, heterodox theory underlines the significance
of the balanced budget effect and the pricing theory framework for the outcome of corporate
taxation fiscal policies. If the increase in government revenue from profit taxation is fully passed
on to government spending, there is a positive effect of corporate tax rate increases on the output
level. On the other hand, neo-Kaleckian models of tax incidence show that, if firms can shift
tax costs to prices, the balanced budget multiplier effect might not persist in the long term and

corporate tax rate increases can harm the economy (LARAMIE, 1994).

Additionally, heterodox modeling approaches have a lot to contribute to the study of cor-
porate taxation policies. The different perspectives behind the behavioral rules and interaction
mechanisms in the framework of these models are important to set a more powerful analysis of
this type of taxation. Even so, the earlier work lacks stock-flow consistency and robust policy

experiment configurations that can be improved (RUSSO et al., 2007; NEVEU, 2013).

On the empirical side, microeconomic evidence on the effects of corporate taxation on the
economy is more of a consensus. It suggests a negative relationship between corporate taxation
and investment, R%D expenditure, profits, and real wages, a positive relation between corporate

taxation and the leverage ratio of firms and prices, the tax burden distributed between workers
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and consumers alongside firm owners, and the heterogeneity of the effects, especially regarding
the effect on wages and prices and the characteristics of firms and industries (JACOB, 2022;
FUEST; PEICHL; SIEGLOCH, 2018; BAKER; SUN; YANNELIS, 2020). On the other hand,
the macroeconomic more recent empirical evidence turns out to be mixed. The results are still
uncertain concerning the impact of corporate taxation on employment levels and GDP growth,

especially (JACOB, 2022; GECHERT; HEIMBERGER, 2022).

Then, an AB-SFC model is built to simulate corporate taxation policies and relate the results
to what is found empirically. The main features of the model follow Pedrosa and Lang (2021),
resulting in a combination of Minskyian, Kaleckian, Keynesian, and Schumpeterian factors that
are the basis for the financial and real sides of the simulated economy. The innovation added
to the original model is related to the pricing decisions of firms and to corporate tax economic
policies. Different varieties of the cost-plus approach are tested in the design of firms’ mark-up
dynamics to better understand the impact of corporate taxation on the economy depending on

the different reactions of firms.

The model is, thus, simulated and the Monte Carlo average results are used to check for
the reproduction of stylized facts and policy experiments. Concerning the former, it is shown
that all pricing theory varieties of the model can reproduce important stylized facts related to
business cycles, growth, finance, and micro and macroeconomic regularities that are underlined
in the original model by Pedrosa and Lang (2021). Moreover, the model presented here gets

closer to some of the price behavior stylized facts gathered by empirical evidence.

In this context, an analysis of the MC simulation results is conducted through different
policy experiments. In these experiments, one set of control results is compared with another
set of MC averages following the same dynamics but with a corporate tax rate shock in the
150th period. This is done for the different pricing models and in two different scenarios, one
where government social transfers are turned off and government expenditure is autonomous
and insensitive to tax policy changes and another where social transfers are an active part of

government expenditures and proportional to potential tax revenue gains from policy changes.

The policy experiments yield important results for the literature on the corporate taxation
effect on the economy. Firstly, the corporate tax rate increase has a macroeconomic impact on
the economy in the three pricing configurations, affecting the aggregate trend levels of invest-
ment, employment, and output. This effect is positive if accompanied by a balanced budget

increase in government spending and negative otherwise. The impact of corporate taxation on
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aggregate profits seems to be null in this scenario. Nevertheless, it is important to highlight that
investment and ouput do not increase when firms fix their mark-up following a target-return

approach, reflecting the ability of firms to achieve a targeted rate of return.

The effect of corporate taxation on real wages and prices is ambiguous. The graphics,
statistics, and standard DiD models do not capture any impact of the corporate tax rate increase
on real wages and the price level in any of the scenarios in either one of the three different
pricing frameworks. Nonetheless, the estimated elasticities of prices and real wages to the
corporate tax rate show that a tax increase has a negative impact on these variables in all models
and all scenarios. This result is in line with more recent empirical evidence (FUEST; PEICHL,;
SIEGLOCH, 2018; BAKER; SUN; YANNELIS, 2020). Further, the more complex the mark-up

dynamics of the population of firms the higher it is the estimated elasticity.

The results also show the significance of the aggregate mark-up to the model, because it
reacts differently to the tax shock depending on the pricing framework and the experiment
scenario. In the no balanced budget scenario, the reaction of the mark-up is as expected in each
pricing model, while in the balanced budget scenario, the demand stimulus contributes to a
more different result. Alongside the mark-up, corporate taxation has an important consequence
to market concentration. A corporate tax increase stimulates market concentration in a balanced

budget scenario, but it does not affect majorly the market otherwise.

On the financial side, in most of the experiments and scenarios, there is an increase in the
financial fragility of the system and the average leverage ratio, suggesting that the tax shock
has negative consequences for firms’ debt structure. On the other hand, the government debt is
always reduced, even if public expenditure increases. These results demonstrate that the public
sector is more favored by a corporate tax rate increase than firms when analyzing the financial

side of the economy.

Therefore, this study contributes to the literature on pricing theory, agent-based modeling,
and corporate taxation. It was able to insert a novel framework for the price-setting decision of
firms in an AB-SFC model and develop the ability of the model to reproduce microeconomic,
macroeconomic, finance, and price behavior stylized facts. With that and the policy experiments
conducted, this work adds to the corporate taxation literature by exploring an unusual method-
ology to the literature and contributing with evidence to the debate on the economic effects of
corporate tax rate fiscal policies. Furthermore, the framework used here can be improved in

future work to deeply understand the microeconomic impacts of corporate taxation, especially
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regarding the heterogeneity in the effects and the different impacts on prices.
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A Appendix A - Aggregate Balance Sheet

Households

Firms Banks Government )
Capital Stock + Z}::l Y1 Piskr —1—25;:1 i1 Pk
Inventories + Z};l cfINVy + 2?21 cfINVy
Bills +Bu +Bp —Bp 0
Loans —ij:l Ly +Z§:1Lf 0
Deposits +Dpy + Z?:] Dy -D 0
Y +NWy +Y5_ NWy +NWp -B X X Prokyj+ X cfINV

Table 41: Aggregate Balance Sheet.
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B Appendix B - Transaction Flows Matrix

Households Firms Banks Gov Yy
Current Capital Current Capital

Wages —l—w):lf::le —WZ]}f:le 0
Gov. Expenditures +ST +pG. —pG.—ST 0
Consumption —pC +pC 0
Investment +p Zjlf:l Iy —p Zjlle Iy 0
Inventory accum. + Z?:l cfAINV - Z?:l cfAINV 0
Interest on loans — Z]’Z:] ifOutNLy + Z?:l ifOutNLy 0
Interest on bills +rBy, +rBp, , —rB;_1 0
Taxes —Ty - ZJI‘;: e —1p +T 0
Profits +Y o I+ 11G —Yr Ty +Y o T —IIp T 0

Table 42: Transaction Flow Matrix - part 1



0¢l

Households Firms Banks Gov )
Current Capital Current Capital
Subtotal +SAVy 0 +Xh_, SAVf 0 +SAVp +5AVG 0
A Deposits —ADy —Yh_ | ADy +AD 0
F
A — X1 (NLy—
A Loans +Xf_ (NLy —AMy) A M) 0
A Bills —ABy —ABp +AB 0
Default on loans + 25:1 Defy — Z§:1 Defy 0
Entry/exit of firms ~® +Yf Py 0
Y 0 0 0 0 0 0 0

Table 43: Transaction Flow Matrix - part 2



C Appendix C - Parameters

Table 44: Calibration Parameters

Parameter Description Value
F Number of firms 200
o Propensity to consume out of wages 1
(0753 Propensity to consume out of wealth 0.0775
o3 Propensity to consume out of government transfers 1
No Max.shareofdistributednetprofits 0.5
€ Sensitivity of dividend payout ratio to debt-servicing to cash flow 1
NB Share of distributed net profits 0.9
Y R&D investment propensity 0.03
B/pY Initial public debt to GDP ratio 0.6
Zss Growth of nominal output (initial) 0.022
r Basic interest rate 0.025
7 Desired inventories 0.2
K Capital goods duration 20
A Loan duration 10
A Aggregate leverage ratio (initial) 0.3
() Capital-output ratio 1.5
W Competitiviness weights

(03 Competitiveness weights

Vv Wage setting (inflation weight) 0.8
172] Wage setting (productivity weight) 1
OFN Folded normal distribution s.d. (wage setting) 0.015
S Top threshold employment growth (wage setting) 0.7
) Bottom threshold employment growth (wage setting) 0.15
T] Income tax rate 0.3414
T Corporate tax rate 0.2
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Table 45: Calibration Parameters - Part 2

Parameter Description Value
0 Initial mark-up (MS model) 0.45
Uy Market-share sensitivity 0.04
o™t Initial market-share mark-up component (TR model) 0.3
o Initial target-return mark-up component (TR model) 0.15
) Target-return sensitivity 0.05
riskp Risk premium 1.9338
Oma ROE moving average parameter 8
"oy Initial market-share mark-up component (OV heuristic) 0.3425
() Overhead mark-up sensitivity to corporate taxation 0.4
(0133 Overhead mark-up sensitivity to interest payment 0.5
Uy Target utilization rate 0.8
61,8 Firm search capabilities parameters 2
ol Beta distribution parameters (innovation process) 3
Bx Beta distribution parameters (innovation process) 3
X Beta distribution support (innovation process) -0.08
X1 Beta distribution support (innovation process) 0.08
(0253 Beta distribution parameters (entrant technology) 6
B2 Beta distribution parameters (entrant technology) 2
r Government expenditure (% of capital) 0.17
Op Bank spread on interest 0.03
01 Bank risk propensity parameter (cashflow sensitivity) 1
(0)) Bank risk aversion parameter (leverage sensitivity) 3

b Payback period 7
Po Autonomous component of investment 0.015
P1 Capacity utilization rate weight (investment function) 0.2
X Replicator dynamics coefficient 0.5
& R&D allocation to innovative search 0.5
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D Appendix D - Stylized Facts

Figure 21: Aggregate Demand Variables Business Cycles
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Figure 22: Lumpiness of Investment
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Figure 23: Technological Heterogeneity
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Figure 24: Incidence of Financing Regimes - Target Return Pricing
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Figure 25: Incidence of Financing Regimes - Heterogeneous pricing
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Figure 26: Financial Fragility Index - Single Run
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Figure 27: Profit-Debt Distribution Index - Single Run
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Figure 28: Determinants of the FFI - Target Return Pricing
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Figure 29: Proportion of Minskyian Firms
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Figure 30: Cross Correlation - Aggregate Leverage and Minskyian Firms
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E Appendix E - No Balanced Budget Effect Tax Shock

Figure 31: Real Wages - Tax Shock Comparison
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Figure 32: Price Level - Tax Shock Comparison
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Table 50: Statistics - Investment
MS MS (Tax) TR TR (Tax) Switch  Switch (Tax)

Mean Growth 0.0205 0.0142 0.0232  0.0176 0.0224  0.0167
SE Growth 0.0014  0.0012 0.0018  0.0017 0.0018  0.0018
Median Growth 0.0196  0.015 0.023 0.0157 0.0211 0.0161
Min Growth -0.0629 -0.1525 -0.1036 -0.1036  -0.1028 -0.1382
Max Growth 0.1133  0.1133 0.143 0.1337 0.1546  0.1546
ADF stat -8.0494 -3.3058  -4.1115 -3.3223  -6.4461 -2.9581

ADF p-value 0.01 0.07 0.01 0.0672 0.01 0.1726
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Figure 33: FFI - Tax Shock Comparison

nnnnnnnnnnnnnnnnnnn

‘‘‘‘‘‘‘‘‘

eeeeeeeeeeeeeeee

(a) FFI - Market Share Pricing (b) FFI - Target Return Pricing (c) FFI - Switch Pricing

Figure 34: Tax Reveneu to GDP - Tax Shock Comparison
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Table 51: Statistics - Productivity

MS MS (Tax) TR TR (Tax) Switch Switch (Tax)
Mean Growth 0.0193  0.019 0.0193  0.019 0.0193 0.019
SE Growth 0.0000  0.0000 0.0000  0.0000 0.0001 0.0001
Median Growth 0.0193  0.0189 0.0193 0.019 0.0192 0.019
Min Growth 0.0169  0.0169 0.0161 0.0161 0.0159 0.0159
Max Growth 0.0217  0.0217 0.0229  0.0229 0.0232  0.0282
ADF stat  -2.0506 4.1722 -1.7503 -0.2865  -0.673 -0.8279
ADF p-value 0.5561  0.99 0.683 0.99 0.9727 0.9588
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Table 52: Statistics - Real Wages

MS MS (Tax) TR TR (Tax) Switch  Switch (Tax)
Mean Growth 0.0193  0.019 0.0193 0.019 0.0193  0.0189
SE Growth 0.0000 0.0000 0.0001  0.0000 0.0001  0.0001
Median Growth 0.0193  0.0188 0.0193 0.019 0.0192  0.0189
Min Growth 0.0169  0.0169 0.016  0.016 0.0159  0.0063
Max Growth 0.0218  0.0218 0.0228 0.0228 0.0227  0.0264
ADF stat  -2.5028 5.4097 249 0411 -0.8122  -0.0036
ADF p-value 0.365 0.99 0.3705 0.9857 0.9602  0.99
Table 53: Statistics - Price Level
MS MS (Tax) TR TR (Tax) Switch  Switch (Tax)
Mean Growth 0.009 0.0086 0.0094  0.0093 0.0095  0.0091
SE Growth 0.0001  0.0006 0.0001  0.0006 0.0001  0.0003
Median Growth 0.009 0.008 0.0095  0.0088 0.0094  0.0086
Min Growth 0.0024  0.0024 -0.0006 -0.0006  0.0015 0.0015
Max Growth 0.0146  0.2579 0.0152  0.2517 0.0164 0.1144
ADF stat -1.7433 -2.6113 -2.9906 -2.5949  -1.7208 -1.9082
ADF p-value 0.6859 0.3192 0.1589 0.3261 0.6955 0.6163
Table 54: Statistics - Mark-up
MS MS (Tax) TR TR (Tax) Switch  Switch (Tax)
Mean 0.46 0.4651 0.4561 0.4636 0.4568 0.4854
SE 0.0001 0.0003 0.0001  0.0003 0.0001  0.0006
Median 0.4602  0.4627 0.4566  0.4653 0.457 0.4887
Min 0.4559 0.4559 0.4527 0.4527 0.4524 0.4524
Max 0.4619 0.4853 0.4577 0.472 0.4605 0.4991
ADF stat -3.8945 3.2423 -0.9021 0.1989 -2.6178 -2.3553
ADF p-value 0.0144 0.99 0.9522  0.99 0.3164 0.4273
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Table 55: Statistics - HHI

MS MS (Tax) TR TR (Tax) Switch  Switch (Tax)
Mean 0.0072  0.0089 0.0215 0.0275 0.0149  0.0208
SE 0 0.0001 0.0004  0.0007 0.0002  0.0005
Median 0.0073  0.0082 0.0218  0.0279 0.0146 0.0181
Min 0.0063 0.0063 0.0073  0.0073 0.007 0.007
Max 0.0076  0.0157 0.0359  0.0502 0.0225 0.0393
ADF stat  -2.8642 2.0029 -1.3293  -2.6387  -2.3433 -1.9192
ADF p-value 0.2123  0.99 0.8609  0.3076 0.4324 0.6116
Table 56: Statistics - Leverage Ratio
MS MS (Tax) TR TR (Tax) Switch  Switch (Tax)
Mean 0.2211 0.287 0.2652  0.3369 0.2477  0.2519
SE 0.0004 0.0018 0.0008 0.0019 0.0006  0.0008
Median 0.2202 0.2977 0.2677 0.3522 0.2457  0.2485
Min 0.2049 0.2063 0.2215  0.2215 0.2195 0.2195
Max 0.2514 0.3379 0.2985 0.3718 0.2936  0.2958
ADF stat -1.8671 0.8634 -2.5817 -0.6275  -2.0837 -2.4605
ADF p-value 0.6336 0.99 0.3317 0.9759 0.5421 0.3829
Table 57: Statistics - FFI
MS MS (Tax) TR TR (Tax) Switch  Switch (Tax)
Mean 0.255 0.353 0.2896  0.3991 0.2663  0.2685
SE 0.0006 0.003 0.0012  0.0029 0.0008  0.0008
Median 0.2556  0.3683 0.2905 0.4231 0.2647  0.2681
Min 0.2083 0.2083 0.2312  0.2312 0.2113  0.2113
Max 0.2822 0.4362 0.3545 0.4793 0.3191 0.321
ADF stat  -5.5314 0.1001 -8.2217 -1.4812  -8.3433 -8.5889
ADF p-value 0.01 0.99 0.01 0.7967 0.01 0.01
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Table 58: Regression Results - Productivity Comparison

Dependent variable: log(A)

MS TR Switch
Group —0.000 —0.000 —0.000
(p = 1.000) (p = 1.000) (p = 1.000)
Intervention 4.022%* 4.008*** 4.016**
(p =0.000) (p =0.000) (p =0.000)
Interaction —0.034 —0.037 —0.040
(p=0.934) (p=0.929) (p=0.924)
Constant 4,143 4.143*** 41427
(p =0.000) (p =0.000) (p =0.000)
Observations 840 840 840
R? 0.311 0.311 0.312
Adjusted R? 0.309 0.308 0.309

Residual Std. Error

F Statistic

1.918 (df = 836)

125.837**

1.913 (df = 836)

125.508***

1.911 (df = 836)

126.240™**

Note: *p<0.1; **p<0.05; ***p<0.01

Table 59: Regression Results - Employment Comparison

Dependent variable: log(N)

MS TR Switch
Group 0.000 —0.000 —0.000
(p = 1.000) (p = 1.000) (p = 1.000)
Intervention 0.123* 0.539*** 0.392%**
(p=0.052) (p = 0.000) (p = 0.000)
Interaction —1.167** —1.097*** —1.221%**
(p =0.000) (p =0.000) (p =0.000)
Constant 11.525%** 11.651** 11.646"**
(p = 0.000) (p =0.000) (p = 0.000)
Observations 840 840 840
R? 0.654 0.765 0.765
Adjusted R? 0.652 0.764 0.764

Residual Std. Error

F Statistic

0.415 (df = 836)

525.606™**

0.286 (df = 836)

907.750***

0.321 (df = 836)

908.288***

Note: *p<0.1; **p<0.05; **p<0.01




Table 60: Regression Results - FFI Comparisson

Dependent variable: FFI

MS TR Switch

Group 0.000 0.000 0.000

(p = 1.000) (p = 1.000) (p = 1.000)
Intervention 0.016*** 0.021*** —0.008***

(p=0.002) (p =0.00003) (p=0.001)
Interaction 0.111% 0.124*** 0.002

(p = 0.000) (p = 0.000) (p=0.464)
Constant 0.241*** 0.271*** 0.274***

(p =0.000) (p =0.000) (p =0.000)
Observations 840 840 840
R? 0.755 0.804 0.025
Adjusted R? 0.755 0.803 0.022

Residual Std. Error
F Statistic

0.033 (df =836) 0.032 (df = 836)
860.552*** 1,143.102***
Note: *p<0.1; **p<0.05; ***p<0.01

0.016 (df = 836)
7.154%*

F Appendix F - Balanced Budget Tax Shock

Figure 35: Real Wages - Tax Shock Comparison - Balanced Budget
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Figure 36: Price Level - Tax Shock Comparison - Balanced Budget
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Figure 37: FFI - Tax Shock Comparison - Balanced Budget

Leverage Ratio Leverage Ratio Leverage Ratio

Seenaos | smaes L s

eeeeeeeeeeeeeeeeeeeeeeeeee

(a) FFI - Market Share Pricing (b) FFI - Target Return Pricing (c) FFI - Switch Pricing

Table 61: Statistics - Investment - Balanced Budget

MS MS (Tax) TR TR (Tax) Switch  Switch (Tax)

Mean Growth 0.0205 0.0241 0.0232  0.0264 0.0224  0.0269
SE Growth 0.0014 0.0012 0.0018  0.0015 0.0018  0.0016
Median Growth 0.0196  0.0235 0.023 0.0268 0.0211  0.0254
Min Growth -0.0629 -0.0629  -0.1036 -0.1036  -0.1028 -0.1028
Max Growth 0.1133  0.1133 0.143 0.1337 0.1546 0.1546
ADF stat  -8.0494 -1.5325 -4.1115 -2.8921  -6.4461 -5.7474
ADF p-value 0.01 0.775 0.01 0.2005 0.01 0.01
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Table 62: Statistics - Productivity - Balanced Budget

MS MS (Tax) TR TR (Tax) Switch Switch (Tax)

Mean Growth 0.0193  0.0193 0.0193  0.0194 0.0193 0.0193
SE Growth 0.0000  0.0000 0.0000  0.0000 0.0001 O
Median Growth 0.0193  0.0193 0.0193  0.0193 0.0192 0.0192
Min Growth 0.0169 0.0169 0.0161 0.0161 0.0159 0.0159
Max Growth 0.0217  0.0243 0.0229  0.0243 0.0232  0.0232
ADF stat -2.0506 -1.7599  -1.7503 -2.6534 -0.673 -2.1654
ADF p-value 0.5561  0.6789 0.683 0.3014 0.9727 0.5076

Table 63: Statistics - Employment - Balanced Budget

MS MS (Tax) TR TR (Tax) Switch  Switch (Tax)

Mean Growth 0.0007  0.0046 0.0032  0.0065 0.0024  0.0069
SE Growth 0.0006  0.0006 0.0007  0.0006 0.0007  0.0007
Median Growth 0.0013  0.0043 0.0042  0.007 0.0026  0.0066
Min Growth -0.034  -0.0317  -0.0539 -0.0539  -0.0529 -0.0529
Max Growth 0.0397  0.0676 0.0412  0.0412 0.055 0.055
ADF stat -4.2855 -1.1985 -1.9962 -1.3672  -2.8287 -3.2557
ADF p-value 0.01 0.9062 0.5791  0.8449 0.2273  0.0786

Table 64: Statistics - Real Wages - Balanced Budget

MS MS (Tax) TR TR (Tax) Switch  Switch (Tax)

Mean Growth 0.0193  0.0193 0.0193  0.0193 0.0194 0.0192
SE Growth 0.0000 0.0001 0.0001  0.0000 0.0000  0.0001
Median Growth 0.0193  0.0193 0.0192  0.0193 0.0193  0.0192
Min Growth 0.0169  0.016 0.0159  0.0169 0.016 0.008
Max Growth 0.0218  0.0228 0.0227  0.024 0.0234  0.0227
ADF stat  -2.5028 -2.49 -0.8122  -1.966 -3.2959 -1.9403
ADF p-value 0.365 0.3705 0.9602 0.5919 0.0717  0.6027
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Table 65: Statistics - Price Level - Balanced Budget

MS MS (Tax) TR TR (Tax) Switch  Switch (Tax)

Mean Growth 0.009 0.0087 0.0094  0.0094 0.0095  0.0095

SE Growth 0.0001  0.0005 0.0001  0.0004 0.0001  0.0006

Median Growth 0.009 0.0091 0.0095  0.0097 0.0094  0.0099
Min Growth 0.0024 -0.1729  -6e-04 -0.1369 0.0015 -0.2131

Max Growth 0.0146  0.0203 0.0152  0.0204 0.0164  0.0245
ADF stat -1.7433 -2.1383 -2.9906 -3.6708  -1.7208 -2.3106

ADF p-value 0.6859 0.519 0.1589  0.0262 0.6955 0.4462

Table 66: Statistics - FFI - Balanced Budget

MS MS (Tax) TR TR (Tax) Switch  Switch (Tax)
Mean 0.255 0.5051 0.2896  0.5991 0.2663  0.4267
SE 0.0006 0.0056 0.0012  0.0073 0.0008  0.0036
Median 0.2556  0.5543 0.2905  0.665 0.2647  0.4563
Min 0.2083 0.2083 0.2312  0.2289 0.2113  0.2113
Max 0.2822  0.6064 0.3545 0.7443 0.3191 0.5151
ADF stat -5.5314 -1.2977  -8.2217 -1.0915  -8.3433 -1.7357
ADF p-value 0.01 0.8743 0.01 0.9234 0.01 0.6892
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Table 67: DiD Results - Productivity Comparison - Balanced Budget

Dependent variable: In(A)

MS TR Switch
Group —0.000 —0.000 —0.000
(p = 1.000) (p = 1.000) (p = 1.000)
Intervention 4.022%* 4.008*** 4.016**
(p =0.000) (p =0.000) (p =0.000)
Interaction —0.006 0.017 —0.010
(p=0.989) (p=0.967) (p=0.982)
Constant 4,143 4.143*** 4.142%**
(p =0.000) (p =0.000) (p =0.000)
Observations 840 840 840
R? 0.309 0.309 0.310
Adjusted R? 0.307 0.307 0.307

Residual Std. Error
F Statistic

1.933 (df = 836)

124.781**

1.932 (df = 836)

124.7744***

1.927 (df = 836)

125.086***

Note: *p<0.1; **p<0.05; ***p<0.01

Table 68: DiD Results - Employment Comparison - Balanced Budget

Dependent variable: In(N)

MS TR Switch
Group 0.000 —0.000 —0.000
(p = 1.000) (p = 1.000) (p = 1.000)
Intervention 0.123*** 0.539*** 0.392%**
(p =0.006) (p = 0.000) (p = 0.000)
Interaction 1.051%* 0.908*** 1.047***
(p = 0.000) (p =0.000) (p =0.000)
Constant 11.525%** 11.651** 11.646"**
(p =0.000) (p = 0.000) (p = 0.000)
Observations 840 840 840
R? 0.771 0.552 0.570
Adjusted R? 0.771 0.550 0.569

Residual Std. Error
F Statistic

0.293 (df = 836)

940.008***

0.481 (df = 836)

343.224**

0.499 (df = 836)

369.727**

Note: *p<0.1; **p<0.05; **p<0.01




Table 69: DiD Results - FFI Comparison - Balanced Budget

Dependent variable: FFI

MS TR Switch

Group —0.000 0.000 0.000

(p = 1.000) (p = 1.000) (p = 1.000)
Intervention 0.016** 0.021** —0.008

(p=0.023) (p=0.039) (p=0.141)
Interaction 0.283*** 0.350*** 0.182***

(p = 0.000) (p = 0.000) (p = 0.000)
Constant 0.241*** 0.271*** 0.274***

(p =0.000) (p =0.000) (p =0.000)
Observations 840 840 840
R? 0.907 0.880 0.858
Adjusted R? 0.906 0.879 0.857

Residual Std. Error

F Statistic

0.046 (df = 836)
2,708.465***

0.065 (df = 836)
2,034.488***

0.036 (df = 836)

1,680.176***

Note: *p<0.1; **p<0.05; ***p<0.01
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