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 to address endogeneity and heterogeneity issues. The main empirical result of the study is that there is a threshold effect in the relationship between individual tax instruments and growth. More specifically, the results show that there is a robust negative relationship between individual tax instruments and growth both below and above the thresholds that are endogenously determined. Overall, the empirical results suggest that corporate income taxes are the most detrimental (or least beneficial) to long-run growth, followed by personal income taxes, consumption taxes, social security contributions, payroll & workforce taxes, and property taxes, respectively. These results suggest that income taxes are growth-harming taxes, suggesting that policymakers should focus on other taxes rather than income taxes to promote growth in the long run.

Introduction

How do taxes affect growth? Do their effects on growth show a linear or a non-linear pattern? A review of the existing literature reveals that the relationship between taxes and growth, or more precisely, the potential impact of individual tax instruments on growth, has long been an unresolved question among public finance economists, empirical growth researchers, and policymakers. The origin of the discussions goes back to the paradigm shift in growth modelsfrom the early neoclassical to the endogenous growth theory models. These two main growth models assign different roles to taxes in economic growth. For instance, the early neoclassical growth theory models widely attributed to the two overlapping studies by [START_REF] Solow | A contribution to the theory of economic growth[END_REF] and by [START_REF] Swan | Economic growth and capital accumulation[END_REF], which state that government actions do not affect either steady-state growth or longrun growth. According to neoclassical growth theory models, technological advances and population growth are two major drivers of the long-run GDP growth rate of an economy. However, the long-run GDP growth rate is "completely unaffected" by government policies (World Bank, 2005: 250). The growth theory of [START_REF] Solow | A contribution to the theory of economic growth[END_REF] and [START_REF] Swan | Economic growth and capital accumulation[END_REF], also known as the Solow-Swan model, holds that fiscal policy, as part of government policy, and hence its two main instruments taxation and public expenditurecan only affect the level of long-run output of an economy, but not growth rate of national output permanently [START_REF] Judd | Redistributive taxation in a simple perfect foresight model[END_REF]World Bank, 2005). This is because the long-run growth rate of an economy is determined by exogenous and policy-invariant factors [START_REF] Barro | Economic growth, Second Edition[END_REF], such as exogenous technological change and population dynamics. Thus, government policies and by extension fiscal policy have no permanent impact on the long-run growth performance of the economy. On the other hand, government fiscal policy is likely to have only a short-run (transitory) effect on the GDP growth rate that occurs during the transition of the economy to its steady-state path or long-run equilibrium (see [START_REF] Karras | Taxes and growth: testing the neoclassical and endogenous growth models[END_REF][START_REF] Lee | Tax structure and economic growth[END_REF].

Of course, it is important to recognize here that the growth effect of one tax instrument is very likely to be different from that of another. Different taxes affect growth to different degrees. In general, neoclassical growth theory models maintain that permanent tax changes do not have a lasting effect on long-run growth, but only produce transitory effects (see in this regard notably, [START_REF] Lee | Tax structure and economic growth[END_REF]. In this context, changes in tax rates, for example, may lead to temporary changes in the growth rate and do not affect the long-run growth rate of the economy. In other words, changes in tax rates can only cause a shift in the economy's steady-state growth path, but not its slope. Similarly, according to neoclassical growth theory models, distortionary taxes (i.e. taxes on income and profits) are likely to affect the incentive to invest in human and physical capital, but in the long run, this will only affect the equilibrium factor ratios and not growth rates, though there will generally be transitory growth effects [START_REF] Solow | A contribution to the theory of economic growth[END_REF][START_REF] Barro | On the determination of the public debt[END_REF]. However, it is important to stress at this point that quite many academics argue that in practice it is not easy to distinguish between the temporary growth effects of taxes and their permanent effects, since the temporary effects of tax changes may last for several years.

Contrary to the models of neoclassical growth theory, the models of endogenous growth theory, also known as new growth theory, can be traced back to several important academic studies, including [START_REF] Romer | Increasing returns and long-run growth[END_REF][START_REF] Romer | Growth based on increasing returns due to specialization[END_REF][START_REF] Romer | Endogenous technological change[END_REF], [START_REF] Lucas | On the mechanics of economic development[END_REF], [START_REF] Barro | Government spending in a simple model of endogenous growth[END_REF][START_REF] Rebelo | Long-run policy analysis and long-run growth[END_REF]. Generally speaking, the models of neoclassical growth theory draw a framework for the growth process. The models of endogenous growth theory, on the other hand, explain the economic mechanisms that determine the growth rate of GDP. Put it more succinctly, the focus of neoclassical growth theory models is on the role of exogenous technological progress in conjunction with population dynamics in the growth process. But the models of endogenous growth theory are quite different from the models of neoclassical growth theory in that they consider tax policy as one of the most important drivers of long-run growth. These theoretical models thus assign an important role to taxes in explaining long-run growth and argue that taxes affect not just the level of output but the long-run growth rate as well.

In general terms, endogenous growth theory models assume that the steady-state growth rate is determined by the parameters of the economy that are affected by taxes, such as the rate of return to capital accumulation and the level of R&D investment (Padovano and Gali, 2002). In conjunction with taxes, these models predict that tax changes can have a permanent long-run effect on growth as long as the tax revenues collected by the government are used for capital expenditure that contributes to capital accumulation (human capital and physical capital) and/or stimulates these capitals via tax expenditure. In endogenous growth theory models, anything that affects the level of technology also affects the long-run growth rate, since the production function in these models is specified without diminishing returns. In this framework, the effects of distortionary tax wedges are much larger in the endogenous growth theory models compared to neoclassical growth theory models, for example [START_REF] Bergh | Government size and growth: a survey and interpretation of the evidence[END_REF].

As noted by [START_REF] Myles | Taxation and economic growth[END_REF], endogenous growth theory models have provided researchers with a way to analyze the pro-growth effects of taxes. Following different variants of endogenous growth models, many scholars have considered how taxes affect long-run growth. For example, [START_REF] Barro | Government spending in a simple model of endogenous growth[END_REF] endogenously incorporated fiscal policy instruments, i.e. government taxes and spending, into the production function. Taxes, as predicted by [START_REF] Barro | Government spending in a simple model of endogenous growth[END_REF], have sufficient potential to affect not only the economy's output level but the growth rate at a steady-state, too. However, endogenous growth theory models argue that distortionary taxes negatively affect the long-run growth rate of the economy. In general terms, [START_REF] Barro | Government spending in a simple model of endogenous growth[END_REF] tells us that as long as taxes are used to raise funds for government expenditure, especially those sorts of expenditure that are directed to provide public goods that generate external benefits for society as a whole [e.g., infrastructure (public transportation, telecommunications, electricity, and the like) as well as education, health care, justice, homeland security], it is probable that taxes will positively influence the long-run growth. According to the arguments of [START_REF] Barro | Government spending in a simple model of endogenous growth[END_REF], how a government spends tax revenue is of great importance for long-run growth. A good example of this is government spending on education. Besides directly affecting growth by producing a more capable workforce, education spending can also indirectly influence growth by changing the perception of the importance that the government places on education [START_REF] Alm | Do state fiscal policies affect state economic growth?[END_REF]. However, [START_REF] Barro | Government spending in a simple model of endogenous growth[END_REF] found that higher taxes hinder growth in the long run. This is because the distorting effects of taxes according to [START_REF] Barro | Government spending in a simple model of endogenous growth[END_REF] hinder job creation, business activity, and investment. In this context, it is frequently expressed, for instance, that higher income taxes hinder growth because they lower the net return on private investment and reduce the attractiveness of investment activities.

Notwithstanding the above challenging views and arguments, at the empirical level, the test of the possible existence of non-linearity between individual taxes and growth has been largely ignored until recent decades. If one takes a closer look at the empirical literature to date, it is easy to see that various relevant studies rely on linear specifications and largely ignore the possible existence of non-linear properties. Below are some striking examples of this: [START_REF] Koester | Taxation, aggregate activity and economic growth: cross country evidence on some supply-side hypotheses[END_REF], [START_REF] Barro | A cross-country study of growth, saving, and government[END_REF][START_REF] Barro | Government spending in a simple model of endogenous growth[END_REF], [START_REF] Bleaney | Testing the endogenous growth model: public expenditure, taxation, and growth over the long-run[END_REF], [START_REF] Padovano | Tax rates and economic growth in the OECD countries (1950-1990)[END_REF], [START_REF] Poulson | State income taxes and economic growth[END_REF], [START_REF] Arnold | Tax policy for economic recovery and growth[END_REF][START_REF] Acosta-Ormaechea | Tax composition and growth: a broad cross-country perspective[END_REF]. However, as can be easily recognized by someone familiar with econometrics, linear specifications present some dilemmas, such as misspecification and exogenous determination of threshold conditions. The linear model specifications manifest heterogeneity in the context of linear panel data models by providing the interaction of taxes with some other factors. However, it would be more realistic if the effects of taxes on growth were not homogenous but could vary across countries and over time. More precisely, the effects of taxes on growth are not monotonic and it is highly likely that they vary not only over time but also across countries, depending on threshold conditions. More generally, it can be said that neither linear specifications nor some non-linear specifications satisfactorily represent the non-linearity between variables. The inadequacy of these models stems in part from the exogenous determination of the thresholds. Again, the lack of consensus on the critical threshold level (both in terms of values and the number of peaks) requires the use of more sophisticated econometric estimation techniques, as we do in this study, that allow us to control for unobserved heterogeneity at both the country and time levels. 1 Put simply: in this study, we look at the possible relationship between taxes and growth from a non-linear perspective and thus investigate the threshold conditions between the two variables using a more recent non-linear specification.

It is to be noted at this point that our study is neither the first nor perhaps the last study that addresses the nexus between taxes and growth at the empirical level. However, it aims to bring a broader perspective to the ongoing unresolved debate on the growth effects of individual taxes. More specifically, with this study we seek to answer notably the following three questions: i) how do individual taxes affect growth in the long run? ii) is there a threshold effect in the relationship between taxes and growth? iii) which taxes are least harmful to long-run growth while others are most beneficial to growth in the countries in the sample?

With this study, we contribute to the existing literature in several ways. First, to properly answer all the questions above, we begin with the attribution of tax instruments. With this in mind, we consider the following individual taxes: personal income, corporate income, consumption, social security contributions, payroll & workforce and property taxes. The main reason for focusing on these taxes is that they are the first six taxes that contribute the most to the total government tax revenues in each sample country. Against this backdrop, we focus on the non-linear growth effects of each of our selected tax instruments to determine whether their non-linear growth effects are similar or different. We also attempt to quantify the non-linear growth effects of each tax instrument in light of the endogenous growth theory models. Put simply: we seek to establish the potential existence of non-linearity between taxes and economic growth by estimating the thresholds for each tax instrument below which they do not affect (negative or positive) on growth or above which they may dampen growth.

This study aims to provide new insight and make a humble contribution to the related literature, particularly related to the tax instruments chosen, the countries in the sample, and the model specified. Of these tax instruments; personal income, corporate income, social security contributions, payroll & workforce, and property taxes are considered as "distortionary taxes", while consumption taxes are regarded as "non-distortionary taxes". We empirically examine the long-run growth effects of each of these tax instruments as opposed to theoretical aggregates such as distortionary and non-distortionary taxes as often considered in the literature (e.g., [START_REF] Kneller | Fiscal policy and growth: evidence from OECD countries[END_REF][START_REF] Gemmell | The timing and persistence of fiscal policy impacts on growth: evidence from OECD countries[END_REF]. By looking at the above six individual tax instruments, we aim to avoid the inherent difficulties of translating empirical results based on theoretical classifications into concrete policy recommendations.

Identifying the impact of different tax instruments on growth is undoubtfully a fundamental component of a growth-friendly tax policy. This is particularly important for countries planning reforms in their tax systems. The reason for focusing on individual tax structures rather than overall tax levels is that overall tax levels reflect societal decisions about the size of the public sector while individual tax structures are primarily a tool for implementing these decisions. Governments may consider changing the tax structure by substituting one individual tax for another to create a tax environment that is conducive to growth without compromising the desired level of tax revenue to be collected to meet the cost of public services. Another contribution of this study to the literature is the discovery of tax instruments that are best associated with the longrun growth performance of the countries in the sample. However, the empirical analysis conducted in this study only addresses the long-run relationship between individual taxes and growth. 2Second, it should be recognized that one of the major caveats in analyzing the growth effects of taxes is the lack of adequate tax data. Reviewing previous empirical studies, we find that a large fraction of them are based on either average (effective) or statutory (top) tax rates (see, e.g., [START_REF] Engen | Taxation and economic growth[END_REF][START_REF] Xing | Tax structure and growth: how robust is the empirical evidence?[END_REF][START_REF] Di Sanzo | Tax structure and economic growth: a panel cointegrated VAR analysis[END_REF][START_REF] Acosta-Ormaechea | Tax composition and growth: a broad cross-country perspective[END_REF][START_REF] Arin | A tale of two taxes: state-dependency of tax policy[END_REF] rather than marginal tax rates. This is because data on marginal tax rates are not readily available. This study also contributes to the existing empirical literature by calculating marginal tax rates for each tax instrument for the countries under study. More specifically, unlike most empirical literature on the relationship between taxes and growth, which uses either statutory tax rates or average effective tax rates or their similarities, which is a proxy for the average tax burden on investment; the average tax burden is measured as the share of total tax in GDP; the marginal effective tax rate, which measures the wedge between pre-and post-tax revenues on a marginal investment project that does not yield an economic rent; the average tax rate, which is taxes paid by firms divided by a measure of operating surplus; and the share of tax revenues in total tax revenues as a proxy for taxes. In this study, we prefer to use the marginal tax rates instead, which much better capture and reflect the impact of taxes on growth.

Third, much of the early prominent studies examine the nexus between taxes and growth in the context of advanced economies used as single or multiple cases. Studies, for example, by [START_REF] Scully | The 'growth tax' in the United States[END_REF], [START_REF] Karras | Taxes and growth: testing the neoclassical and endogenous growth models[END_REF], [START_REF] Fölster | Growth effects of government expenditure and taxation in rich countries[END_REF], [START_REF] Padovano | Comparing the growth effects of marginal vs. average tax rates and progressivity[END_REF], [START_REF] Arin | The taxation-growth-nexus revisited[END_REF][START_REF] Gemmell | The timing and persistence of fiscal policy impacts on growth: evidence from OECD countries[END_REF], [START_REF] Ferede | The impact of tax cuts on economic growth: evidence from the Canadian provinces[END_REF][START_REF] Ferede | The impact of tax cuts on economic growth: evidence from the Canadian provinces[END_REF][START_REF] Alfò | On the effects of taxation on growth: an empirical assessment[END_REF] are just few examples. These studies are followed by many other studies with several case studies, most of which focus on OECD member countries (see, inter alia, [START_REF] Myles | Taxation and economic growth[END_REF][START_REF] Widmalm | Tax structure and growth: are some taxes better than others?[END_REF][START_REF] Furceri | Country size and business cycle volatility: scale really matters[END_REF][START_REF] Johansson | Taxation and economic growth[END_REF][START_REF] Macek | The impact of taxation on economic growth: case study of OECD countries[END_REF][START_REF] Luo | Composition of taxes and growth: evidence from OECD panel data[END_REF]. Much as a large proportion of the cross-country studies mentioned above employs more sophisticated econometric techniques, their number is still quite small as well as most of them focus largely on OECD member countries. The policy conclusions derived from these studies may therefore not be relevant for the countries in our sample, where we focus on the highest and lowest tax revenues they have as a share of total tax revenues. An additional contribution of this study is, therefore, to overcome this limitation by examining the relationship between changes in tax structure and their impact on long-run growth in the context of the sample countries with the highest and lowest tax revenues as a share of total tax revenues.

Finally, in the performing empirical estimation, this study uses a panel of nine countries for the period 1981-2017 to investigate the relationship between taxes and growth by considering different tax instruments as transition variables in the Panel Smooth Transition Regression (PSTR) model proposed by [START_REF] González | Panel smooth transition regression models[END_REF]. The main reason for choosing this model is that it is flexible enough to handle both sharp and smooth regime changes. In other words, there can be an infinite number of regimes between these two extreme regimes, each characterized by a different value of the transition variable, so that heterogenous actors can respond to developments at different times and heterogeneity can be handled in cross-sectional and time dimensions. Moreover, in this model, any structural change that occurs over time or for a particular transition variable can be detected without ex-ante information about the change. The PSTR model allows the coefficient on taxes and growth to vary by country and over time. Additionally, the PSTR model provides a parametric approach to cross-country heterogeneity and time instability in the coefficient on the growth-maximizing tax rate, as these parameters change smoothly as a function of a threshold variable. Much as the PSTR model is an extended version of the Panel Threshold Regression (PTR) model of [START_REF] Hansen | Threshold effects in non-dynamic panels: estimation, testing, and inference[END_REF], it differs from the PTR model in that the PSTR model allows the regression coefficients to change gradually from one regime to another. This is indeed a superiority of the PSTR model over the PTR model. Furthermore, with its advantages over another old technique such as Autoregression (TAR) model, the PSTR model provides new insights into the threshold effect of taxes on growth. Though TAR models are more advantageous compared to linear interaction models because they estimate threshold effects endogenously, they have some limitations that may not fully fit the real world. In TAR models, observations are traditionally split into two distinct regimes that are controlled by a transition variable, where the switches from one regime to the other are sharp. In practice, however, such sudden switches between regimes are not always possible. Instead, a gradual and smooth change in coefficients as a function of the transition variable may be more realistic. Contradiction with TAR models, PSTR models are in principle more plausible, as heterogeneous agents may respond to developments at different values of the transition variable, suggesting a smooth transition.

The remaining sections of the study are organized as follows. Section 2 reviews the theoretical discussions while Section 3 focuses on the previous empirical literature on the relationship between taxes and growth. Section 4 is devoted to the empirical analysis. Section 5 presents and discusses the empirical results. And finally, Section 6 concludes.

The taxesgrowth nexus in theory

The models of endogenous growth theory, which differ from the models of neoclassical growth theory, assume that government policies affect the long-run growth performance of an economy. In other words, according to the models of endogenous growth theory, government policies are effective in determining not just the level of output of an economy but its long-run growth patterns as well (see [START_REF] Judd | Redistributive taxation in a simple perfect foresight model[END_REF]. In particular, fiscal policy, as part of government policy, comes into play in determining the long-run growth rate of the economy. For example, Barro's 1990 model is widely regarded in the economic growth literature as a model of endogenous growth theory that establishes a non-linear relationship between taxes (more specifically, fiscal policy) and growth. The model is based on a paper by [START_REF] Barro | Government spending in a simple model of endogenous growth[END_REF] published in the Journal of Political Economy, which points to the role of fiscal policy in long-run growth. He argues that providing that government spending is productive or directed towards its core functions such as the provision of pure public goods and services (national security and defense, justice, diplomacy) together with a sufficient level of semi-public goods and services such as education, health, transport, and infrastructure and financed by non-distortionary taxes (taxes on goods and services), fiscal policy is expected to play a key role in enabling a stable growth. In line with the objective of this study, we focus here solely on taxes.

Researchers, policymakers, and even practitioners have questioned and attempted to determine the potential impact of taxes on growth for decades. It is, and has been, often argued that taxes hinder growth by having a distortionary effect, especially higher taxes (see for reviews, [START_REF] Engen | Taxation and economic growth[END_REF][START_REF] Mendoza | On the effectiveness of tax policy in altering long-run growth: Harberger's superneutrality conjecture[END_REF][START_REF] Myles | Taxation and economic growth[END_REF]. Thus, as [START_REF] Ferede | The impact of tax cuts on economic growth: evidence from the Canadian provinces[END_REF] point out, taxes can impede growth through factor accumulation and total factor productivity. They raise the cost of capital and thus discourage investors from investing, leading to a decline in growth. Taxes can distort the allocation of capital, thereby reducing the productivity of aggregate investment by providing preferential incentives to certain sectors and/or geographic regions. Taxes can also slow growth by reducing total factor productivity by distorting factor prices, resulting in inefficient resource allocation [START_REF] Feldstein | The effect of taxes on efficiency and growth[END_REF]. Another negative impact of taxes on total factor productivity comes from the reduction of innovation and entrepreneurial activity. A good many studies, [START_REF] Gentry | Tax policy and entrepreneurial entry[END_REF], [START_REF] Cullen | Taxes and entrepreneurial risk-taking: theory and evidence for the US[END_REF], [START_REF] Arnold | Tax policy for economic recovery and growth[END_REF] are among them, argue that taxes discourage innovation and entrepreneurial activity. However, it is widely believed in the relevant literature that this type of activity has remarkable potential for the development of creative ideas, which are crucial for boosting long-term growth by increasing total factor productivity. However, taxing innovation and entrepreneurship would not just affect the generation of new ideas but also reduce total factor productivity [START_REF] Ferede | The impact of tax cuts on economic growth: evidence from the Canadian provinces[END_REF].

The growth effects of taxes come to play through various mechanisms or channels that depend on several factors, including the tax structure and the programs of governments on which tax revenues collected are spent. 3 In general, these mechanisms or channels can be identified as follows. When tax revenues are used by the government spending for infrastructure investment and social programs such as education, public health, and public transportation, tax revenues can generate positive externalities, thereby improving social welfare and the level and productivity of physical and human capital. Indeed, revenues raised through taxation can help improve living standards if they are used to provide public goods and services that increase social welfare. In such a case, tax increases are usually expected to promote growth. If the money raised through taxation is in turn transferred from the rich to the poor and used for public investment, the economy will likely receive a double benefit from taxation [START_REF] Koch | Economic growth and the structure of taxes in South Africa: 1960-2002[END_REF]. In a similar vein, if tax increases lead to a persistent deficit reduction and create additional funds for productive government investment, i.e., investment in people, then taxes are positively associated with growth. 4 Given this fact, it can be safely said that tax-financed government spending does not always adversely influence growth. Conversely, in this regard, how the government spends the money collected through taxation is spent by the government becomes important. If this money is directed to productive government spending, it is expected that taxes will boost growth, rather than reduce it. However, if one takes a quick look at the growth effects of taxes in terms of their level and structure, a completely different picture emerges. In the literature, there is a broad agreement that different taxes have different growth effects. For example, the growth effects of income taxes (i.e., personal income and corporate income taxes) are quite different from those of consumption taxes (generally VAT or sales taxes). Both taxes are levied on income. The growth effect of taxes on personal income is not the same as that of taxes on corporate income, though. Unlike taxes on corporate income, which affect investment and capital formation in addition to project return, taxes on personal income affect labor force participation decisions on labor market participation and preferences between work and leisure. Likewise, they affect the saving decisions of individuals and the investment decisions of non-business owners.

By the same token, the growth effects of reducing the marginal or average tax rate on one type of tax instrument are very different from those on others. To put it shortly, not only the level but also the structure of taxes matters for growth too. [START_REF] Heady | Tax policy for growth, OECD, Paper[END_REF] draws our attention to this point and argues that both the level and structure of taxes can affect an economy from different perspectives. For example, higher taxes, ceteris paribus, reduce consumers' disposable income and restrict their economic freedom in the short run, while they are likely to have a restraining effect on economic efficiency and welfare in the long run. From a broader perspective, taxes affect a wide variety of things, ranging from household saving decisions to labor supply and investment in human capital to business decisions about production, job creation, investment, and innovation, to investors' choices of saving vehicles and assets. Take business activity, for instance. Taxes (a levy or changes thereof) play a crucial role in business decisions by constraining the production process, determining the business activity, influencing investment location and profitability. Not only that, but taxes can also lead to unemployment by increasing the cost of labor beyond its contribution to production. Taxes affect both the demand for labor and the quantity and quality of labor supply. Moreover, taxes also affect business decisions by increasing the cost of capital. This is especially the case when these companies are in financial difficulty. Again, taxes have the potential of affecting the composition of investments and even the location of investments. Thus, high taxes can force both individuals and businesses to move to places with lower taxes, no matter where they are located.

To sum up, taxes look like a double-edged sword. Accordingly, most economists believe that high taxes slow long-term growth. 5 As often argued by a large spectrum of scholars and researchers, taxes affect not only the savings decisions of citizens, which is seen essential for medium-and long-term economic performance, but also the decisions of companies to produce, invest, create jobs, make innovative investments in human capital, and supply labor. If more closely looked at the case of investment incentives, for example, it can be seen how high tax rates depress private investment or affect the growth of the capital stock in a variety of ways, including high corporate and personal income tax rates, high payroll tax rates, and high tax rates on production. However, as already highlighted, there is no doubt that the growth effects of one type of tax instrument are different from those of the others. This is to say that each tax instrument affects differently economic activity even if their tax rates are the same. Though few studies, such as [START_REF] Angelopoulos | Tax-spending policies and economic growth: theoretical predictions and evidence from the OECD[END_REF] and [START_REF] Baiardi | Tax policy and economic growth: does it really matter?[END_REF], hold the opposite view, a host of studies claim that corporate income taxes are the most detrimental taxes to growth. In connection with this, [START_REF] Lee | Tax structure and economic growth[END_REF] argue that high corporate income tax rates or increases in them exert multiple effects on the economy as a whole, i.e., they affect the investment decisions of entrepreneurs, which affect the level of employment, output, and the rate of inflation. Even if corporate income taxes, personal income taxes are also harmful to growth. Xing (2011) points out that corporate income taxes as well as personal income taxes, more precisely taxes on income, are not neutral taxes, unlike consumption taxes. Xing (2011) further argues that income taxes change the relative prices of both current and future consumption and thus reduce the rate of return to saving. Moreover, income taxes distort the saving (and hence consumption as well since income consists of the sum of consumption and saving) decisions of individuals and firms alike [START_REF] Turnovsky | Optimal tax, debt, and expenditure policies in a growing economy[END_REF].

Unlike income taxes, however, consumption taxes do not lead to such distortions, so many see this fact as the superiority of consumption taxes over income taxes in terms of growth and accept them as growth-promoting taxes. However, this does not mean that consumption taxes are perfect taxes that do not cause distortions. Conversely, they can also cause distortions to some extent. Their distortionary effect arises particularly as people choose between work and leisure. Nonetheless, no doubt, consumption taxes are always preferable to income taxes when comparing the relative virtues of these two tax categories in terms of growth-promoting. Under the assumption of revenue neutrality, consumption taxes have also the potential of offsetting the negative effects of income taxes. Moreover, as pointed out by Xing (2011), these taxes are widely viewed as unfair taxes because they discriminate against individuals with different saving preferences. In the existing empirical literature, there is a growing tendency to believe that income taxes have a more harmful effect on growth than taxes on consumption and property (see, inter alia, [START_REF] Arnold | Tax policy for economic recovery and growth[END_REF][START_REF] Alfò | On the effects of taxation on growth: an empirical assessment[END_REF].

Consumption taxes have a negative association with household consumption and thus total consumption. According to [START_REF] Alm | Value-added taxation and consumption[END_REF], increases in consumption taxes, all other things being equal, increase in consumption taxes lead to a slight decrease in consumption in the short run but a substantial decrease in it in the long run. Consumption taxes, especially VAT, have different effects on consumption patterns depending on whether they are introduced before or after the introduction of tax rates. Before implementing the VAT rate, consumption is increased after implementing its immediate response is negative, then, with time, consumption is gradually increased [START_REF] Miki | The effect of the VAT rate change on aggregate consumption and economic growth[END_REF].

The existing literature identifies several potential mechanisms and/or channels (from households' decisions to save to firms' decisions to produce, employ, invest and or innovate) through which taxes either directly or indirectly affect growth (see, among others, [START_REF] Koester | Taxation, aggregate activity and economic growth: cross country evidence on some supply-side hypotheses[END_REF]Judd, 1995;[START_REF] Engen | Taxation and economic growth[END_REF][START_REF] Barro | Notes on growth accounting[END_REF]King and Rebello, 1990;[START_REF] Widmalm | Tax structure and growth: are some taxes better than others?[END_REF][START_REF] Johansson | Taxation and economic growth[END_REF]. With reference to all these studies, the potential channels and/or mechanisms through which taxes affect growth directly or indirectly can be explained as follows: i) taxes (especially taxes on personal income, corporate income, and capital gains) discourage new investment and entrepreneurial incentives and thus have a negative impact on growth; ii) taxes make some forms of investment more profitable compared to others. This is because taxes direct available resources from high-tax sectors to low-tax sectors that may have lower productivity; iii) taxes distort workers' leisure time and leisure preferences and discourage work effort and skills acquisition by workers. All this, in turn, has a negative influence on growth; iv) taxes discourage spending on research and development, which is one of the main drivers of technological innovation, and thus reduce productivity, leading to lower growth; v) taxes reduce the marginal productivity of capital, causing low productivity and thus leading to lower growth; vi) taxes are negatively associated with the formation, as well as the effective usage of human capital. In particular, higher taxes on higher-income reduce the return to investment in human capital, distorting education decisions that weaken growth; vii) higher taxes on labor supply distort the efficient use of human capital by discouraging the workers from jobs with a high tax burden. As long as the degree of progressivity is taken into account, higher income taxes lower the rate of return on investment in human capital, distorting education decisions that are an important component of long-term growth; viii) taxes, especially those imposed on income influence, affect not only of households saving decisions, labor supply, work-leisure preferences, and investment in human capital, but also firms' decisions to produce, create jobs, invest, and innovate, as well as their decisions to save and value assets.

Of course, it should be recognized that the potential effects of taxes on growth are not limited to those explained above. Nor should it be ignored that the direction of the impact of taxes on growth is not always clear. For example, apart from investment-friendly taxes, other taxes (either a levy or its amendments) that encourage innovation and entrepreneurship may have persistent long-term effects on growth. Likewise, taxes, especially higher ones, are much more likely to have a distortionary effect not only on the level of saving but also on its composition, as long as all forms of saving (including financial and real) are not taxed uniformly. Broadly speaking, taxes have the potential to have a major impact on virtually all sectors of the economy and business activities, ranging from sectoral relocation, investment, labor market participation, and technological innovation, which are closely linked with either directly or indirectly to growth. Indeed, all these factors are important for the long-term growth performance of an economy.

The theoretical arguments suggest that the impact of taxes on growth could be both positive and negative. The potentially positive impact of taxes on growth is seen when the money raised through taxes is used to finance productive spending. Taxes enable the financing of government spending on public goods and services, such as infrastructure, education, health care, and justice, which are essential for long-term growth. However, the potentially negative effects of taxes on growth arise through different channels. We identify some of them as follows. First, taxes discourage investment. For example, taxes on corporate income reduce after-tax returns and thus lower the potential level of corporate investment by firms. Second, taxes, especially income taxes, reduce labor supply by affecting labor force participation, hours worked, job choice, and worker engagement. For example, as high average tax rates reduce labor force participation, high marginal tax rates lower the number of hours worked. Like labor supply, taxes also negatively affect labor demand as well. For instance, as a component of personal income taxes, social security contributions increase labor costs and hence reduce labor demand. Third, taxes, especially those levied with a higher degree of progressivity on labor, negatively affect growth by reducing productivity and economic efficiency. Similarly, high marginal tax rates discourage risk-taking by individuals, which in turn reduces productivity. This is particularly the case in industries with high entry rates. Apart from this, taxes affect the productivity and economic efficiency of firms and/or industries in a variety of ways. Switching to less costly inputs and thus changing relative factor prices is just one of them. Forth, taxes reduce the marginal productivity of capital. Last, but not least, taxes hinder the effective use of human capital.

All these suggestions to the reality that the positive effect of taxes is indirect and arises when government spending is covered by tax revenues [START_REF] Engen | Taxation and economic growth[END_REF]. The negative effects, contrary to the positive effects, arise from distortions caused by taxation and the discouraging effect of taxes [START_REF] Easterly | Fiscal policy and economic growth: an empirical investigation[END_REF]. As shown, theoretical predictions about the impact of taxes on long-run growth are quite diverse, leading not only to complexity but also to controversy.

Given several variants of endogenous growth models, researchers have made different arguments about the growth effects of taxes. In this study, we base our estimation model on [START_REF] Barro | Government spending in a simple model of endogenous growth[END_REF], which assigns an important role to taxation in the long-run growth process. Barro's model states that taxes can generate a permanent-based long-run growth effect as long as they are not distortionary and are used to finance productive government spending. [START_REF] Barro | Government spending in a simple model of endogenous growth[END_REF] split taxes into two as distortionary and non-distortionary taxes when analyzing the growth effect of taxes. Unlike non-distortionary taxes, distortionary taxes harm long-run growth by reducing incentives to invest in physical and human capital. [START_REF] Barro | Government spending in a simple model of endogenous growth[END_REF] also points to the presence of a non-monotonic relationship in the form of an inversed U between taxes and growth. [START_REF] Angelopoulos | Tax-spending policies and economic growth: theoretical predictions and evidence from the OECD[END_REF] perhaps best described this possible relationship: "[i]ntuitively, when the tax rate is initially low, any marginal increase will lead to higher tax revenues and higher public production services which increase the productivity of private capital; this more than offsets the distortionary effect of higher taxation. The opposite is true when the tax rate is initially high" (p. 890). [START_REF] Barro | Government spending in a simple model of endogenous growth[END_REF] further suggests that the existence of a classic Laffer curve-type relationship, what some scholars call the "growth-Laffer curve" (see, e.g., [START_REF] Ehrhart | Debt, seigniorage, and the growth Laffer curve in developing countries[END_REF], indicates the relationship between taxes and growth due to the arbitrage between two opposing effects of taxes on growth. However, the upward sloping side of the curve (to a tipping point corresponding to the growth-maximizing point) is a consequence of the fact that higher taxes provide more funds for public investment, which has a growth-enhancing effect. Conversely, higher taxes lead to a greater distortion of private capital accumulation (physical capital and human capital) and thus inhibit growth. Once the tax rate is above the growth-maximizing (or optimal) tax rate, the economy reaches the slippery side of the curve, where further increases in the tax rate tend to lower growth. Simply put: Barro's growth-Laffer curve establishes a non-linear link between taxes and growth as in a classical Laffer curve. Of course, it is very important to distinguish between different types of taxes in analyzing the growth effect of taxes, as we have done in this study. This is because each tax instrument has its own characteristics and growth effects. For example, at least in theory, cuts in the personal income taxes are more likely to stimulate growth in the short run while corporate income tax cuts are more likely to promote growth in the longer run.

The taxesgrowth nexus in empirics

The taxes-growth nexus is a topic that has been much studied at the empirical level in the literature. A brief survey of the existing literature shows that it abounds with empirical studies. [START_REF] Miller | Fiscal structures and economic growth: international evidence[END_REF], [START_REF] Myles | Taxation and economic growth[END_REF], [START_REF] Lee | Tax structure and economic growth[END_REF], [START_REF] Furceri | Country size and business cycle volatility: scale really matters[END_REF], [START_REF] Arnold | Do tax structures affect aggregate economic growth? Empirical evidence from a panel of OECD countries[END_REF], [START_REF] Romer | The macroeconomic effects of tax changes: estimates based on a new measure of fiscal shocks[END_REF], [START_REF] Afonso | Government size, composition, volatility and economic growth[END_REF], [START_REF] Gemmell | The timing and persistence of fiscal policy impacts on growth: evidence from OECD countries[END_REF], [START_REF] Arnold | Tax policy for economic recovery and growth[END_REF], [START_REF] Ferede | The impact of tax cuts on economic growth: evidence from the Canadian provinces[END_REF], [START_REF] Afonso | Fiscal composition and long-term growth[END_REF], [START_REF] Alfò | On the effects of taxation on growth: an empirical assessment[END_REF], and Alves ( 2021) are just a few that we see at first glance. But interestingly, the literature continues to grow. As we will discuss in more detail below, perhaps the main reason for this is that the existing literature has not yet produced a clear result regarding the growth effects of taxes. That is, different studies have reached different and sometimes contradictory empirical conclusions.

Contrary to the theoretical predictions, which, as noted above, provide numerous arguments about the channels or mechanisms through which taxes affect growth, the existing empirical literature is far from providing sufficiently convincing evidence. Despite the presence of a plethora of empirical studies on the subject, it is fair to say that there is no consensus in the academic community. If we take a quick look at the relevant literature, we see that the empirical evidence provides quite varied, mixed, and even contradictory results. In other words, a large body of empirical studies attempting to quantify the impact of taxes on growth has so far failed to provide conclusive evidence. By and large, the existing literature considers the issue of growth response to taxes from different angles such as long-run vs. short-run, tax structure vs. tax components, direct taxes vs. indirect taxes, distortionary taxes vs. non-distortionary taxes. This study attempts to find an answer to the question of how individual tax instruments affect growth in the long run, in the context of the multi-country sample, the time frame studied, and the model specifications.

As mentioned earlier, the literature on the relationship between taxes and growth is vast and varied and continues to grow. To be honest, this makes it somewhat difficult to adequately review the literature to date. To overcome this difficulty, we have divided the relevant literature into five main strands.

Accordingly, the first strand establishes an inverse relationship between the two variables, arguing that tax increases are negatively associated with long-term growth. Among the prominent examples of such studies that we see at first glance include [START_REF] Marsden | Links between taxes and economic growth: some empirical evidence, Word Bank Staff Working Papers[END_REF], [START_REF] Kormendi | Macroeconomic determinants of growth: cross-country evidence[END_REF], [START_REF] King | Public policy and economic growth: developing neoclassical implications[END_REF], [START_REF] Engen | Fiscal policy and economic growth[END_REF], [START_REF] Barro | Economic growth in a cross-section of countries[END_REF], [START_REF] Leibfritz | Taxation and economic performance[END_REF]. In an early but significant contribution, [START_REF] Marsden | Links between taxes and economic growth: some empirical evidence, Word Bank Staff Working Papers[END_REF] conducted a cross-country study for 20 countries and found a statistically significant negative relationship between taxes (represented as the average tax rate) and the growth rate of GDP. Two follow-up studies by [START_REF] Skinner | Taxation and output growth: evidence from African countries[END_REF] and by Martin and Fardmanesh (1990) also provided similar evidence for different country samples. In an oftcited paper, [START_REF] Engen | Taxation and economic growth[END_REF] used cross-country data from 1970 to 1985 and found that a 2.5 percentage-point increase in the average tax burden (measured as the share of total tax revenues in GDP) lowers long-run growth by a range of 0.2%0.3%. However, the authors point out that it is difficult to determine whether these effects on growth are temporary or permanent because the data sources they used do not extend over a long period and the tax regimes themselves have such a short half-life. In the same category, [START_REF] Leibfritz | Taxation and economic performance[END_REF] used a crosscountry regression analysis for a group of OECD countries and found that a 10% increase in the average tax rate leads to a decline in annual growth rates of about 0.5%. The authors also showed that direct taxes reduce growth much more than indirect taxes.

Using data from 1965 to 1990 for 23 OECD countries, [START_REF] Widmalm | Tax structure and growth: are some taxes better than others?[END_REF] demonstrated that taxes on personal income (as a share of total tax revenues) are negatively associated with growth. However, unlike many other studies, the author found no evidence of a relationship between corporate income tax and growth. Not only this study but many other relevant studies have found mixed, even contradictory, or little or no evidence of the relationship between taxes and growth. [START_REF] Kneller | Fiscal policy and growth: evidence from OECD countries[END_REF] is a case in point. For a set of 22 OECD countries, the authors presented evidence that taxes have a positive impact on growth as long as government spending is productive, whether or not it is financed with higher taxes. However, the authors argued that distortionary taxes reduce growth while non-distortionary taxes do not. Another relevant study by [START_REF] Padovano | Tax rates and economic growth in the OECD countries (1950-1990)[END_REF] showed that not only high marginal tax rates but also progressive taxation are negatively correlated with long-run growth using data on 23 OECD countries over the period . Moreover, the authors reported that marginal tax rates are negatively related to growth when measures of average fiscal pressure are included in their model while the other fiscal regressors show no significant correlation. In their subsequent study, [START_REF] Padovano | Comparing the growth effects of marginal vs. average tax rates and progressivity[END_REF] focused on a panel of 25 industrialized countries for the period 19701998 and concluded that effective marginal tax rates and tax progressivity harm growth. More precisely, a 10% increase in marginal tax rates leads to a 0.23% decline in the annual growth rate.

As in [START_REF] Kneller | Fiscal policy and growth: evidence from OECD countries[END_REF] and [START_REF] Padovano | Tax rates and economic growth in the OECD countries (1950-1990)[END_REF], [START_REF] Bleaney | Testing the endogenous growth model: public expenditure, taxation, and growth over the long-run[END_REF] also used data from OECD countries from 1970 to 1995 and provided evidence that the growth impact of taxes is subject to both the structure and the level of taxation along with the level of government spending. As the authors found, takes have a negative impact on growth unless they are used to cover productive government spending. The authors conclude that non-distortionary taxes boost growth while distortionary taxes harm it. This is indeed an important supporting argument for the theoretical predictions of [START_REF] Barro | Government spending in a simple model of endogenous growth[END_REF]. Another study by [START_REF] Furceri | Country size and business cycle volatility: scale really matters[END_REF] on a group of 26 OECD countries examined the growth effects of tax changes and found evidence that increases in tax forms are detrimental to growth (measured as percentage changes in GDP per capita). More specifically, a tax increase of 1% of GDP is associated with an increase in growth in the range of 0.5% to 1%. The authors concluded that growth responds negatively to changes in virtually all taxes without exception.

In a related study, focusing on a panel of 19 European economies for the period between 1965 and 2003, [START_REF] Karras | Taxes and growth in Europe[END_REF] examined the impact of tax changes on growth. According to the authors' results, a tax increase is negatively and persistently associated with the growth rate of real GDP per capita. The authors went further and found that the size of the tax effect depends strongly on how the tax shock is measured. For example, a 1% increase in the overall tax rate (as a percentage of GDP) is associated with a decrease of 0.5%1% in long-run real GDP per capita. The authors also added that increases in taxes or social security contributions on goods and services have a larger negative impact on GDP per capita than increases in income taxes. Moreover, [START_REF] Macek | The impact of taxation on economic growth: case study of OECD countries[END_REF] presented evidence that personal income taxes, corporate income taxes, and social security contributions are each the most growth-damaging taxes.

Another valuable contribution to the relevant literature comes from [START_REF] Poulson | State income taxes and economic growth[END_REF]. For the period 19642004, the authors conducted regression analysis for the U.S. to uncover the growth effects of taxes in the context of endogenous growth theory models. According to the authors' results, higher marginal tax rates have significant negative growth effects while progressivity has the opposite effect. Moreover, the authors highlight the fact that personal income taxes, as a progressive tax on which a large number of governments rely as their main source of revenue, are negatively associated with growth. [START_REF] Lee | Tax structure and economic growth[END_REF], using cross-sectional data from 70 countries for the period 1970 to 1997, provide further evidence that corporate taxes are negatively and significantly related to growth while income taxes on labor have no significant effect on economic performance. Specifically, a 10 percentage-points reduction in the corporate income tax rate leads to a 12 percentage-point increase in the annual growth rate. A later paper by [START_REF] Arnold | Do tax structures affect aggregate economic growth? Empirical evidence from a panel of OECD countries[END_REF] used data for OECD countries and found that a greater reliance on income taxes (taxes on personal and corporate income) has a more negative effect on growth rather than consumption and property taxes. Again, the author found that corporate income taxes have a greater negative impact on growth than personal income taxes.

Using data from 70 high-, middle-, and low-income countries, Acosta-Ormaechea et al. ( 2019) examined the long-run growth effects of changes in tax composition and provided strong evidence for the claim that increasing income taxes while reducing consumption and property taxes is associated with slower growth. In other words, consumption and property taxes are more growthfriendly than income taxes. More specifically, the authors concluded that: i) among income taxes, personal income taxes, and social security contributions have a stronger and larger negative impact on long-run growth; ii) a shift from consumption and property taxes to income taxes is negatively associated with long-run growth; and iii) lowering in income taxes while increasing VAT and sales taxes is positively associated with growth.

Corporate income taxes can also adversely affect growth in a variety of ways. For example, as [START_REF] Bergstresser | Investment taxation and portfolio performance[END_REF] have found, they reduce the return on invested capital and alter the capital structure of firms. However, the potential negative effects of corporate income taxes on growth are not limited to these. For example, as [START_REF] Köppl | The Austrian tax system-perspectives for reform[END_REF] demonstrate, high corporate income tax rates discourage inbound FDI while those with a relatively low rate encourage it. In short, even if all government spending is productive, distortionary tax financing is very likely to negatively affect the long-run growth of the economy as long as it is high enough. On a broader level, however, it is evident that empirical studies provide conflicting evidence on the growth effect of taxes.

Although it is not easy to explain in detail all these contradictory results here, we can briefly say that such evidence is due to the mixture of various fiscal and political factors that are likely to have opposite effects on growth. Not only these, but also greater public-sector involvement in the economy is supposed to boost growth (directly through the aggregate production function and indirectly through the impact on private sector productivity), but in other respects, the higher taxes are negatively associated with the growth.

It is important to recognize that, as [START_REF] Gale | Effects of income tax changes on economic growth[END_REF] argue, changes in both the level of income and the structure of the tax system can affect economic activity but not all tax changes have the same, even positive, long-run effects. [START_REF] Arnold | Do tax structures affect aggregate economic growth? Empirical evidence from a panel of OECD countries[END_REF] also held more or less similar views to [START_REF] Lee | Tax structure and economic growth[END_REF] about the growth effect of corporate income taxes using data from 21 OECD countries. However, unlike [START_REF] Lee | Tax structure and economic growth[END_REF], [START_REF] Arnold | Do tax structures affect aggregate economic growth? Empirical evidence from a panel of OECD countries[END_REF] found evidence that property and consumption taxes are positively associated with growth.

Building on an extended version of [START_REF] Barro | Government spending in a simple model of endogenous growth[END_REF] model that accounts for both direct and indirect effects of taxes on capital share parameters, and using a semi-parametric model that accounts for unobserved heterogeneity across countries in input effects on GDP per capita, [START_REF] Alfò | On the effects of taxation on growth: an empirical assessment[END_REF] analyzed the growth effects of taxes for 21 OECD countries over the period 19652010 and found that, by and large, taxes exert a negative effect on long-run growth. For example, according to the authors' results, for instance, the growth rate increases by 0.9 percentage-points when the corporate income tax rate is reduced by 10%. However, the growth rate of GDP per capita increases by 1% if the personal income tax rates are reduced by 10%.

A broad array of similar studies, whether single or multiple, reached more or less similar conclusions about the growth effects of taxes (see [START_REF] Helms | The effect of state and local taxes on economic growth: a time series-cross section approach[END_REF][START_REF] Tomljanovich | The role of state fiscal policy in state economic growth[END_REF][START_REF] Romer | The macroeconomic effects of tax changes: estimates based on a new measure of fiscal shocks[END_REF][START_REF] Branson | A growth maximizing tax structure for New Zealand[END_REF]Padovano and[START_REF] Padovano | Tax rates and economic growth in the OECD countries (1950-1990)[END_REF][START_REF] Barro | Quantity and quality of economic growth[END_REF][START_REF] Gemmell | The timing and persistence of fiscal policy impacts on growth: evidence from OECD countries[END_REF][START_REF] Arin | The taxation-growth-nexus revisited[END_REF][START_REF] Man | Taxation and economic performance: evidence from China[END_REF][START_REF] Ferede | The impact of tax cuts on economic growth: evidence from the Canadian provinces[END_REF]. These studies provided strong evidence of an inverse relationship between taxes and growth in the long run.

Contradiction with the first strand of the literature, the second strand of the literature takes the opposite view that there is no significant relationship if any between taxes and growth in either the short or the long run. An early study in this regard is [START_REF] Easterly | Fiscal policy and economic growth: an empirical investigation[END_REF], who presented weak evidence on the relationship between taxes, as measured by the average tax ratio (the share of total tax revenue in GDP), and growth for 125 developed and developing countries over the period 1970-1988. Not only that, but also several subsequent notable studies, including [START_REF] Stokey | Growth effects of flat-rate taxes[END_REF], [START_REF] Slemrod | What do cross-country studies teach about government involvement, prosperity, and economic growth?[END_REF], [START_REF] Fölster | Growth effects of government expenditure and taxation in rich countries[END_REF], [START_REF] Myles | Economic growth and the role of taxation-theory[END_REF], and [START_REF] Piketty | Optimal taxation of top labor incomes: a tale of three elasticities[END_REF] found a weak or even no relationship between taxes and growth. In addition, some other studies, such as [START_REF] Koester | Taxation, aggregate activity and economic growth: cross country evidence on some supply-side hypotheses[END_REF], and [START_REF] Kneller | Fiscal policy and growth: evidence from OECD countries[END_REF], reported a positive but in most cases weak linkage between the two variables. Among these studies, the study by [START_REF] Koester | Taxation, aggregate activity and economic growth: cross country evidence on some supply-side hypotheses[END_REF] in particular deserves a closer look. In their study, the authors argued that the average tax rate (share of total tax revenues in GDP) is far from being a good measure of taxes because it is too general. Instead, they suggested using marginal tax rates as a proxy measure of taxes. To this end, the authors proposed a method for estimating average marginal tax rates using a linear approximation. Concerning marginal tax rates, the authors concluded that the estimated marginal tax rates are robust as long as there are no structural changes in the tax system during the sample period. The authors' study found that there is a negative, but statistically insignificant, long-run relationship between taxes and growth.

Surprisingly, a study by [START_REF] Xing | Tax structure and growth: how robust is the empirical evidence?[END_REF], which examined the relationship between the composition of tax revenues and the long-run level of per capita income for a panel of 17 OECD countries, used an error-correction model and found no clear evidence that personal income taxes are better than corporate income taxes or consumption taxes are better than income taxes in promoting growth. However, the study by [START_REF] Xing | Tax structure and growth: how robust is the empirical evidence?[END_REF] found that a revenue-neutral reduction in income and consumption taxes or a revenue-neutral increase in property taxes promotes growth. [START_REF] Agell | Growth and the public sector: a critical review essay[END_REF], using data for 23 developed OECD countries from 1970 to 1990, examined the relationship between taxes (measured as a share of GDP) and growth (defined as the average annual growth rate of GDP per capita), but did not conclude that there was a relationship between the two variables. [START_REF] Mendoza | On the effectiveness of tax policy in altering long-run growth: Harberger's superneutrality conjecture[END_REF] reported that growth is invariant to changes in the tax structure. The following words by [START_REF] Dalgaard | Endogenous growth: a knife edge or the razor's edge?[END_REF] best explain this case: "… a higher tax rate has a significant negative effect on the growth rate, but that this is roughly offset by a significantly positive effect of the productive government expenditure on growth that is financed by the higher tax rate, thus resulting in a small overall net effect" (p. 83). According to [START_REF] Gemmell | The timing and persistence of fiscal policy impacts on growth: evidence from OECD countries[END_REF], this argument overlaps with the empirical results of a prominent study.

The third, relatively recent strand of studies, including Rabuska and [START_REF] Rabushka | Tax policy and economic growth in developing nations[END_REF], [START_REF] Koch | Economic growth and the structure of taxes in South Africa: 1960-2002[END_REF], presented evidence that lower tax burdens are significantly associated with higher growth rates. For example, from these studies, [START_REF] Koch | Economic growth and the structure of taxes in South Africa: 1960-2002[END_REF] analyzed the relationships between overall taxation, tax mix, and growth using data on South Africa for the period 19602002. Overall, the authors found that an increase in indirect taxes (expressed as a share of total tax revenues) hamper growth more than direct taxes. In general, the authors' results suggest that: i) higher taxes are strongly associated with lower growth potential or vice versa; ii) lower indirect taxation relative to direct taxation is strongly correlated with higher growth potential. Using a panel of 100 countries, [START_REF] Mcnabb | Tax structures and economic growth: new evidence from the government revenue dataset[END_REF] has shown that revenue-neutral increases in income taxes are generally associated with lower growth in the long run while revenue-neutral reductions in trade taxes do not always have positive growth effects.

In two follow-up series, Romer and[START_REF] Romer | The macroeconomic effects of tax changes: estimates based on a new measure of fiscal shocks[END_REF][START_REF] Macek | The impact of taxation on economic growth: case study of OECD countries[END_REF] examined the potential growth effects of taxes using data from the U.S. and found that permanent changes in taxes have only a temporary effect on growth. Thus, they do not have a long-run impact on growth. In contrast to Romer and[START_REF] Romer | The macroeconomic effects of tax changes: estimates based on a new measure of fiscal shocks[END_REF][START_REF] Macek | The impact of taxation on economic growth: case study of OECD countries[END_REF], [START_REF] Apergis | Labor income tax and output in a panel of central and eastern European countries: A long-run perspective[END_REF] found that the long-run growth effects of taxes levied on labor income are negative and statistically significant using data from seven South-Eastern European countries. Another study by [START_REF] Li | The impact of sales tax on economic growth in the United States: An ARDL bounds testing approach[END_REF] explored the effects of sales tax on growth in the U.S. using the autoregressive distributed lag bounds testing approach of cointegration and showed that the effects of sales tax changes on growth are not the same in the long and short run. In the long run, growth responds negatively to sales tax changes while in the short run it responds positively. In stark contrast, [START_REF] Ferede | The impact of tax cuts on economic growth: evidence from the Canadian provinces[END_REF] found evidence that switching from a retail sales tax to a sales tax boosts provincial investment and growth as long as it is harmonized with the federal value-added sales tax. However, the overall impact of the sales tax on growth is positive. The authors justify this by arguing that higher sales tax rates are associated with higher private investment.

The existing literature contains other interesting empirical studies that examine the issue from different angles. This is the fourth strand of the tax literature and the analysis of the condition of revenue neutrality. 6 In this regard, two prominent studies make an important contribution to the relevant literature: [START_REF] Johansson | Taxation and economic growth[END_REF], and [START_REF] Arnold | Tax policy for economic recovery and growth[END_REF]. In the first study, the authors showed that corporate income taxes are the most harmful tax for growth, followed by personal income taxes, and consumption taxes. Again, the authors show that the progressivity of personal income taxes is a drag on growth. In the long run, a 1% shift in income tax revenues to consumption and property taxes would increase growth (represented by the GDP per capita growth rate) by 0.25%1%. The authors go on to argue that increases in the corporate tax negatively affect investment and thus productivity growth while increases in the top marginal personal income tax rate lower productivity growth. [START_REF] Arnold | Tax policy for economic recovery and growth[END_REF] focused on the relationship between tax structure and long-run growth under revenue-neutrality conditions. The authors examined the impact of tax structure on long-run growth in 21 OECD countries for the period 19712004 using a panel error correction model and found the following: i) tax revenue is negatively correlated with growth (defined as the growth rate of GDP per capita) in the long run, and ii) revenue-neutral changes in the tax structure, e.g. a shift from direct to indirect taxes, are positively associated with growth; iii) income taxes, especially corporate income taxes, are most detrimental to growth; (iv) in the ranking of anti-growth tax instrument, corporate income taxes rank first, followed by personal income, consumption, and property taxes.

Recent studies have shown that the tax structure, in particular, plays a crucial role in explaining the non-linear relationship between taxes and growth. These studies are from the fifth strand of the tax literature. In this context, it is often argued that a higher level of taxation hampers growth in the long run. In other words, when tax levels are low, taxes are positively associated with growth. However, at a high level of taxes, the effects of taxes on growth tend to reverse and a negative relationship between the two variables emerges. This fact is evident in numerous that show the threshold effect of taxes on growth. For this reason, in recent years, most empirical studies have focused on the non-linear specification when investigating the potential relationship between taxes and growth. As a result, the number of non-linear studies on the relationship between taxes and growth has increased year by year. The present study is one of them.

Notwithstanding the positive arguments made above for non-linear specifications, it should be remembered that non-linear analysis is not a panacea. Like studies based on linear models, studies based on non-linear models have surprisingly provided mixed results, as shown by many studies (see, for example, [START_REF] Saez | Using elasticities to derive optimal income tax rates[END_REF][START_REF] Bania | Growth, taxes, and government expenditures: growth hills for U.S. states[END_REF][START_REF] Rothstein | Is the EITC as good as an NIT? Conditional cash transfers and tax incidence[END_REF][START_REF] Tiwari | Tax burden and GDP: evidence from frequency doman approach for the USA[END_REF][START_REF] Tiwari | A revisit on the tax burden distribution and GDP growth: fresh evidence using a consistent nonparametric test for causality for the USA[END_REF][START_REF] Sachs | Nonlinear tax incidence and optimal taxation in general equilibrium[END_REF]. Nonetheless, it represents at least one step further than linear specifications in analyzing the nexus between taxes and growth and fits well with theoretical predictions in this regard. On the whole, then, it is safe to say that non-linear specifications are superior to linear ones in explaining the relationship between taxes and growth. Among these studies, [START_REF] Karagianni | Tax burden distribution and GDP growth: non-linear causality considerations in the USA[END_REF], for example, used two alternative non-linear Granger causality tests to uncover the possible existence of non-linear causality between four taxes (proxied by total tax burden, the tax burden on production and imports, and tax burden on personal and corporate income) and growth using the U.S. data. The authors' empirical results show that there is convincing evidence of non-linear causality running without exception from taxes to GDP. In an overlapping study by [START_REF] Tiwari | Tax burden and GDP: evidence from frequency doman approach for the USA[END_REF], which is also an extended version of Karagianni's analysis, the authors tested both short-run and long-run Granger causality from taxes to GDP for the same sample, the US. The results showed that only current tax revenues are good predictors of GDP. Another study by [START_REF] Bania | Growth, taxes, and government expenditures: growth hills for U.S. states[END_REF] examined the existence of both linear and quadratic effects for taxes spent on productive expenditures in the U.S. and found evidence supporting Barro-style models. Namely, the incremental effect of tax-financed government spending on productive government activity is initially positive but eventually becomes negative, arguing for the existence of a non-monotonic relationship called the "Growth-Laffer curve" in the literature.

Besides analyzing the non-linear effects of taxes, the existing empirical literature also contains some studies that focus on predicting the growth-maximizing threshold of taxes. However, their number is relatively small. These studies include [START_REF] Chao | Optimal levels of spending and taxation in Canada[END_REF], [START_REF] Scully | What is the optimal size of government in the US? National Center for Policy Analysis[END_REF][START_REF] Scully | The 'growth tax' in the United States[END_REF][START_REF] Scully | Taxation and economic growth in New Zealand[END_REF][START_REF] Scully | The growth-maximizing tax rate[END_REF][START_REF] Scully | Optimal taxation, economic growth and income inequality[END_REF], [START_REF] Yamarik | Nonlinear tax structures and endogenous growth[END_REF], [START_REF] Branson | A growth maximizing tax structure for New Zealand[END_REF], [START_REF] Hill | Optimal taxation and economic growth: a comment[END_REF], [START_REF] Dackehag | Taxation of income and economic growth: an empirical analysis of 25 rich OECD countries[END_REF]Hansson (2012), Di Sanzo et al. (2017), [START_REF] Milasi | Top marginal taxation and economic growth[END_REF], [START_REF] Arin | A tale of two taxes: state-dependency of tax policy[END_REF] and [START_REF] Alves | The sinful side of taxation: is it possible to satisfy the government hunger for revenues while promoting economic growth?[END_REF]. Surprisingly, however, each of these studies reported a very different threshold for maximizing growth, varying by the model, country specification, time frame, etc. For example, [START_REF] Chao | Optimal levels of spending and taxation in Canada[END_REF] estimated the growth-maximizing threshold for Canada to be about 34%, while [START_REF] Branson | A growth maximizing tax structure for New Zealand[END_REF] found the same rate to be 22.5% for New Zealand. In a series of studies [START_REF] Scully | What is the optimal size of government in the US? National Center for Policy Analysis[END_REF][START_REF] Scully | The 'growth tax' in the United States[END_REF][START_REF] Scully | Taxation and economic growth in New Zealand[END_REF][START_REF] Scully | The growth-maximizing tax rate[END_REF][START_REF] Scully | Optimal taxation, economic growth and income inequality[END_REF], Gerald W. Scully arrived at different results for different countries. For example, [START_REF] Scully | The 'growth tax' in the United States[END_REF] estimated the growth-maximizing tax rate from 1929 to 1989 to be in the range of 21.5%22.9% for the U.S. In turn, [START_REF] Scully | Taxation and economic growth in New Zealand[END_REF] found the threshold tax rate for New Zealand was just under 20% while [START_REF] Scully | Optimal taxation, economic growth and income inequality[END_REF] estimated the same value for the U.S. at 19.3%. For the same country, but for a different time frame, a follow-up paper by [START_REF] Branson | A growth maximizing tax structure for New Zealand[END_REF] reached somewhat different results than those of [START_REF] Scully | Taxation and economic growth in New Zealand[END_REF][START_REF] Scully | The growth-maximizing tax rate[END_REF].

An interesting study by di [START_REF] Di Sanzo | Tax structure and economic growth: a panel cointegrated VAR analysis[END_REF] explored the relationship between tax structure and growth for a panel of 20 OECD countries. The authors used linear and non-linear specifications and showed that recurrent taxes on real estate seem to have a smaller negative effect on growth compared to other taxes. Moreover, the authors found convincing evidence that consumption taxes are preferred over income taxes. Interestingly, the latter result is at odds with policies proposed by international organizations such as the OECD, the IMF, and the European Commission to shift the tax burden from income taxes to consumption and property taxes. The authors concluded that the negative impact of aggregate taxes on growth becomes robust when the tax burden exceeds the threshold of about 30%. In turn, [START_REF] Milasi | Top marginal taxation and economic growth[END_REF] focused on 18 OECD countries for the period 19652009 and found that the impact of top marginal tax rates on growth becomes negative when top tax rates exceed about 60%. In general, the authors' analysis showed that the negative impact of an increase in top marginal tax rates can be outweighed by the positive impact on growth. Based on their findings, the authors suggested that higher top marginal tax rates on personal income can promote growth, provided that the additional potential revenue is used for the following purposes: i) to finance higher growth-enhancing public spending such as innovation, R&D, public infrastructure, public education, and health care; ii) to reduce government budget deficits; iii) to curb social contributions or iv) to reduce taxes on goods and services.

In summary, the existing empirical literature provides rather mixed evidence on the growth effects of taxes. This suggests that there is no clear picture of the relationship between taxes and growth in the literature. This fact can be justified by several factors. First, as detailed above, most empirical studies on the relationship between taxes and growth have focused on linear specifications in the empirical analysis. As Di Sanzo et al. ( 2017) point out, this implies in a sense that it is assumed in advance that the relationship between taxes and growth is symmetric, ignoring the potential existence of an asymmetry between the two variables. Despite this fact, it appears from the existing literature that insufficient attention has been paid to the non-linear specifications until recently. Second, a large proportion of empirical studies are subject to a misspecification problem. As evident in some studies, e.g. [START_REF] Padovano | Comparing the growth effects of marginal vs. average tax rates and progressivity[END_REF], [START_REF] Karras | Taxes and growth in Europe[END_REF], the misspecification of interest variables (individual tax instruments) in the estimation models seems to have led to inaccurate results. Last, but not least, the growth effects of one type of tax instrument can vary considerably. This shows how important the tax structure is for growth, as different taxes have different short-and long-run effects on growth [START_REF] Angelopoulos | Tax-spending policies and economic growth: theoretical predictions and evidence from the OECD[END_REF].

All of these conflicting empirical results inevitably make the issue a hotly debated topic in academic and policy circles because, the differences in empirical results are owing to various factors, including divergent specifications of taxation, the sampling periods of the studies with different estimation methods, economic models, the choice of regression control variables, the data used, and other factors that distinguish the estimates. The empirical studies in this area suffer from methodological problems, mainly on account of endogeneity and reverse causality, which makes it difficult to draw firm conclusions. Another limitation is that it is not easy to distinguish the effects of government policies on the level of GDP from those on growth rates. This is because policies that raise the long-run level of output raise the growth rate, as the impact on the level of GDP takes time to materialize [START_REF] Johansson | Taxation and economic growth[END_REF]. As shown, the empirical literature to date offers quite a broad spectrum on the relationship between taxes and growth, and the empirical evidence in this regard is very diverse and mixed. To make further contributions to this unresolved issue, the recent literature has started to focus on non-linear specifications and to investigate the potential non-linearity between taxes and growth (see, e.g., [START_REF] Yamarik | Nonlinear tax structures and endogenous growth[END_REF][START_REF] Jaimovich | Non-linear effects of taxation on growth[END_REF][START_REF] Di Sanzo | Tax structure and economic growth: a panel cointegrated VAR analysis[END_REF].

Looking more closely at the literature, we find that a significant proportion of empirical studies has produced mixed, even contradictory results, on the relationship between taxes and growth. The literature suggests that the thresholds for taxes that maximize growth also vary considerably across countries. To some extent, this can be explained by country-specific factors. An important limitation of previous studies examining the existence of possible non-linearities between taxes and growth is that the samples were arbitrarily split using fractions representing the thresholds, implying that the thresholds were determined exogenously.

Empirical analysis

Panel smooth transition regression (PSTR) model

In recent years, non-linear studies have attracted increasing attention from both academics and nonacademic researchers. Among them, there are a large number of empirical studies dealing with nonlinear modeling of time series or panel data. Two models with different transition functions have been developed specifically for the non-linearity of panel data. The first is the PTR model of [START_REF] Hansen | Threshold effects in non-dynamic panels: estimation, testing, and inference[END_REF], which has the same transition mechanism as the model proposed by [START_REF] Tong | On a threshold model[END_REF] and [START_REF] Tong | Threshold autoregression, limit cycles and cyclical data[END_REF] the TAR. The second is the PSTR model proposed by [START_REF] González | Panel smooth transition regression models[END_REF]. [START_REF] Hansen | Threshold effects in non-dynamic panels: estimation, testing, and inference[END_REF] has developed a PTR model that allows regression coefficients to vary over time and between cross units to estimate parameter heterogeneity. In the PTR model, observations are split into two or more schemes. These regimes are distinguished by different regression slopes. Moreover, this model enables the different groups of observations can be distinguished from each other by employing the value of a threshold variable with sharp or discontinuous boundaries. Yet, this restriction does not always respond to actual conditions. To overcome this problem, [START_REF] González | Panel smooth transition regression models[END_REF] developed the PSTR model.

The PSTR model is widely regarded as a generalization of the PTR model. The main advantage of the PSTR model is that it allows the identification of different regimes that are endogenously determined from the data. As [START_REF] González | Panel smooth transition regression models[END_REF] state, the superiority of the PSTR model is that it allows for a small number of extreme regimes where the transitions in-between them are smooth. It is a fixed-effect model with exogenous regressors. In the PSTR model, there are infinitely many regimes; all individuals can be characterized by a particular dynamic. To authorize a heterogeneous transition mechanism, [START_REF] Fok | A multi-level panel STAR model for US manufacturing sectors[END_REF] proposed another model with smooth transition thresholds, namely the Panel Smooth Transition Autoregressive (PSTAR) model.

As stated in [START_REF] González | Panel smooth transition regression models[END_REF], the PSTR model, as a fixed-effects model with exogenous regressors, can be interpreted as a linear heterogeneous panel model with coefficients that vary across individuals and over time, or it can simply be viewed as a non-linear homogeneous panel model. The PSTR model is therefore a model that is widely used in panel studies such as the one we conducted in this study. Following [START_REF] Fok | A multi-level panel STAR model for US manufacturing sectors[END_REF] and [START_REF] González | Panel smooth transition regression models[END_REF], in the presence of two extreme regimes and a single transition function, the basic version of the PSTR model can be expressed in the following form:

y it = μ i + β 0 ′ X it + β 1 ′ X it g(q it ; γ, c) + u it , (1) 
where i = 1,…,N is the number of countries and t = 1,…,T, is the number of periods of the panel. The dependent variable 𝑦 𝑖𝑡 is a scalar and denotes real GDP per capita for the countries in the sample. The independent variable k-dimensional vector 𝑋 𝑖𝑡 of time-varying exogenous variables is chosen to be a fiscal variable of interest (i.e., personal income taxes, corporate income taxes, consumption taxes, social security contributions, payroll & workforce taxes, and property taxes) and a set of control variables that can explain long-run growth. 𝜇 𝑖 represents the individual fixed effects, c is the threshold parameter (tax threshold), and 𝑢 𝑖𝑡 are the errors that are independent and identically distributed. 𝑞 𝑖𝑡 is the transition or threshold variable of taxes, which can be an exogenous variable or a combination of the lagged endogenous variable. 7 The slope parameter 𝛾 indicates the speed of transition from one regime to another. The PSTR model implies the existence of two extreme regimes associated with low and high values of 𝑞 𝑖𝑡 with a single monotonic transition of the coefficients from 𝛽 0 to (𝛽 0 + 𝛽 1 ). 8 The parameters are equal to 𝛽 0 when the threshold variable is less than c and is equal to 𝛽 0 + 𝛽 1 when the threshold variable is greater than c.

The transition function g(q it ; γ, c) is a continuous function of the observable variable 𝑞 𝑖𝑡 and is normalized to be bounded between 0 and 1, and these extreme values are associated with the regression coefficients 𝛽 0 and 𝛽 0 + 𝛽 1 . More generally, the value of 𝑞 𝑖𝑡 determines the value of g(q it ; γ, c) and hence the effective regression coefficients 𝛽 0 + 𝛽 1 g(q it ; γ, c) for individual i at time t. The transition from one regime to another is smooth and gradual. In line with [START_REF] Teräsvirta | Specification estimation and evaluation of smooth transition autoregressive models[END_REF], for the case of time series smooth transition autoregressive (STAR) models, [START_REF] González | Panel smooth transition regression models[END_REF] consider the following logical transition function:

g(q it ; γ, c) = (1 + exp (-γ 1 m j   (q it -c j ))) -1 (2) 
with γ > 0 and c m ≥…≥ c 1 ≥ c 0 , where m stands for the number of location parameters and c = (𝑐 1 , … , 𝑐 𝑚 ) ′ is an m-dimensional vector of location parameters (1, m) containing the threshold parameters or the threshold between the two regimes, and the smoothing parameter is assumed positive. The order of the transition function has a direct influence on the transitional dynamics between the extreme regimes.

When m=1 and γ → ∞, the PSTR model reduces to a panel transition regression model. When 𝛾 tends to infinity, the transition between extreme regimes is sharp and the PSTR becomes a panel threshold model [START_REF] Hansen | Threshold effects in non-dynamic panels: estimation, testing, and inference[END_REF]. By contrast, if γ tends to zero, then the transition function g(q it ; γ, c) would be constant and the model collapses to a standard linear model with countryspecific effects. In this context, [START_REF] González | Panel smooth transition regression models[END_REF] recommend that it is usually sufficient to consider only cases m=1 or m=2 to capture the non-linearities as a result of regime-switching.9 Moreover, it would be straightforward to extend the PSTR model to more than two regimes:

y it = μ i + β 0 ′ X it + 1 r j  β j ′ X it g j (q it ; γ j , c j ) + u it , (3) 
where r+1 denotes the number of regimes and g j (q it ; γ j , c j ), while j=1, …, r stands for the transition function presented in Eq. ( 2)). Again, in the same equation, c j = (c 1 , … , c m ) ′ is an m-dimensional vector of parameters; the slope parameter 𝛾 indicates the smoothness of the transition. For m=1, the estimation model has the two extreme regimes that discriminate between the low and high values of 𝑞 𝑖𝑡 with a single monotonic transition of the coefficients from 𝛽 0 to (𝛽 0 + 𝛽 1 ) as 𝑞 𝑖𝑡 increases. For a higher value of 𝛾, the transition becomes rougher and the transition function; that is g(q it , γ, c), turns into the indicator function g(q it , c). When 𝛾 tends towards infinite, the indicator function g(q it , c) becomes equal to 1 if the event q it > c occurs, and otherwise the indicator function g(q it , c) = 0. When γ is close to 0, the transition function g(q it , γ, c) becomes constant. In this case, the PSTR converges to the two-regimes PTR of [START_REF] Hansen | Threshold effects in non-dynamic panels: estimation, testing, and inference[END_REF]. In general, however, the transition function g(q it , γ, c) becomes constant for any value of m when 𝛾 approaches zero. When γ → 0, the transition function becomes constant, the model represented in Eq. ( 1) turns into a fixed-effects linear panel regression model (see [START_REF] Thanh | Threshold effects of inflation on growth in the ASEAN-5 countries: a panel smooth transition regression approach[END_REF].

The values generally allow for the necessary changes in slope coefficients to account for the nonlinearity of most cases resulting from changes in regimes. It should be noted that the higher the smoothing parameter, the more brutal is the transition between the two regimes. In the PSTR models, the elasticity values for a given country at a given time may differ from the value of the estimated parameters of the two extreme regimes (β 0 and β 1 ). The parameter 𝛽 0 denotes the elasticity when the transition function g(.) tends to zero. The sum of the parameters 𝛽 0 and 𝛽 1 corresponds to the elasticity when the transition function g(.) tends to 1. Between the two extreme regimes, the elasticity 𝑒 𝑖𝑡 is defined as the weighted average of the parameters 𝛽 0 and 𝛽 1 that is obtained in extreme regimes [START_REF] Alimi | Terms-of-trade shocks and macroeconomic volatility in developing countries: panel smooth transition regression models[END_REF].

𝑒 𝑖𝑡 = ∂y it ∂q it = β 0 + β 1 g(q it ; γ, c), (4) 
Especially, when the parameter 𝛾 tends to infinity, the transition function g(.) turns into the indicator function. As a result, the PSTR model has the same transition mechanism as in a PTR model with two regimes. For the transition mechanism, we first consider a brutal transition as in [START_REF] Hansen | Threshold effects in non-dynamic panels: estimation, testing, and inference[END_REF]. In such a case, the function g(.) will be equal to an indicator function. However, the transition function becomes constant as 𝛾 tends to zero so that the PSTR model becomes a linear panel with homogeneous coefficients and individual fixed effects. In the intermediate situation in which 𝛾 does not tend to zero or infinity, the assessments of the coefficients can be described in accordance with the slope coefficients of one of the extreme regimes, or of a combination of the coefficients by the two extreme regimes (see [START_REF] Alimi | Terms-of-trade shocks and macroeconomic volatility in developing countries: panel smooth transition regression models[END_REF]. [START_REF] González | Panel smooth transition regression models[END_REF] proposed the following three-specification procedure for the PSTR. In the first step, the null hypothesis of linearity is tested against the alternative of non-linearity of the PSTR type. If linearity is rejected, the appropriate transition variable 𝑞 𝑖𝑡 and the form of the transition function g(q it ; γ, c) is selected. Then the parameters of the selected PSTR model are estimated. Finally in the last step, the transition functions are tested.10 

Estimation and specification tests

The procedure for estimating the PSTR shown in Eq. (1) consists of two steps. In the first step, fixed effects are eliminated by removing the individual-specific means. Then, in the second step, the parameters (β 0 , β 1 , γ, c) are estimated by Non-linear Least Squares (NLLS). However, before proceeding with the estimation of the PSTR model, it is crucial to test the linearity against the PSTR alternative. This is because linearity (homogeneity tests) are essential tests for estimating the PSTR model that contains unidentified nuisance parameters. 11

To test linearity using the PSTR model, Eq. ( 1) can be performed by taking H 0 : γ = 0, or H 0 ′ : β 0 = β 1 test. In both cases, however, the test would not be standardized because the PSTR model contains unidentified nuisance parameters under H0. This point is evident from the literature on time-series threshold models by [START_REF] Hansen | Threshold effects in non-dynamic panels: estimation, testing, and inference[END_REF]. To address this issue 12 , we follow [START_REF] Luukkonen | Testing linearity against smooth transition autoregressive models[END_REF] and replace the transition function g(q it , γ, c) with its first-order Taylor expansion by γ =0. After reparameterization, this replacement leads to the following auxiliary regression:

y it = μ i + β 0 ′ * X it + β 1 ′ * X it q it + β 2 ′ * X it q it m + ……….. + β m ′ * X it q it m u it * , (5) 
where the parameter vectors (β 1 ′ * , …, β m ′ * ) are multipliers of 𝛾. u it * = 𝑢 𝑖𝑡 + 𝑅 𝑚 𝛽 1 ′ 𝑋 𝑖𝑡 , where 𝑅 𝑚 is the reminder of the Taylor expansion. Consequently, the test of H 0 : γ = 0 in Eq. ( 1) is equivalent to the test of the null hypothesis H 0 * : β 1 ′ * + …+ β m ′ * = 0 in Eq. ( 5). This null hypothesis can be tested using the Wald, Fisher, and likelihood ratio tests. SSR 0 is denoted as the panel sum of squared residuals under H 0 (i.e. linear panel model with individual effects) and SSR 1 is the panel sum of squared residuals under H 1 (i.e. the PSTR model with two regimes). Under the null hypothesis, the Wald LM test distributed as 𝜒 2 (k) can be expressed as in Eq. ( 6):

𝐿𝑀 𝑤 = 𝑇𝑁(𝑆𝑆𝑅 0 -𝑆𝑆𝑅 1 ) 𝑆𝑆𝑅 0 . ( 6 
)
Then, the Fischer LM test can be expressed in the following algebraic form:

LM F = TN(SSR 0 -SSR 1 )/k SSR 0 /(TN-N-k) , ( 7 
)
where T, N, and k represent the number of years, countries, and explanatory variables. [START_REF] Teräsvirta | Specification estimation and evaluation of smooth transition autoregressive models[END_REF] and [START_REF] Teräsvirta | Modeling nonlinear economic time series[END_REF] have proposed a sequence of tests to choose between m = 1 and m = 2. Applied to the situation at hand, this test sequence can be written as follows:

Use the auxiliary Eq. ( 5 With an approximate distribution of F(𝑘, 𝑇𝑁 -𝑁 -𝑘), the likelihood ratio test takes the following form:

13 LR = -2 [𝑙𝑜𝑔(𝑆𝑆𝑅 1 ) -𝑙𝑜𝑔(𝑆𝑆𝑅 0 )], (8) 
which follows χ 2 (k) under the null hypothesis.

11 In particular, [START_REF] González | Panel smooth transition regression models[END_REF] point out that the location parameters 𝑐 𝑗 are not identified under either null hypothesis (𝐻 0 ), and this is also the case for 𝛽 1 under 𝐻 0 and for 𝛾 under 𝐻 0 ′ . 12 [START_REF] Davies | Hypothesis testing when a nuisance parameter is present only under the alternative[END_REF] is a pioneering paper that touches the problem of hypothesis testing in the presence of unidentified confounding parameters. However, in the following years, some studies, including [START_REF] Luukkonen | Testing linearity against smooth transition autoregressive models[END_REF], and [START_REF] Andrews | Optimal tests when a nuisance parameter is present only under the alternative[END_REF], addressed the problem in the context of time series by offering alternative solutions. 13 As [START_REF] González | Panel smooth transition regression models[END_REF] state, the F-version of the LM test has better size properties than the asymptotic 𝜒 2 based statistics for small samples.

Thus, if the null hypothesis of the linear relationship is rejected, it means that the relationship between the variables is not linear and can be captured by the PSTR with at least two regimes. At the second level, the null hypothesis that no non-linearity remains is tested. This analysis examines whether or not the non-linear relationship between the variables can be captured by the PSTR with two regimes.

As we noted before, we apply the NLLS to the model to determine the values of these parameters (β 0 , β 1 , γ, c) that minimize the concentrated sum of squared errors. When estimating the PSTR model, a practical problem that deserves special attention is the question of how to choose the initial values for 𝛾 and c such that γ > 0, c i,min > min (q it ), c j,max < max (q it ), j = 1, …, m.

The logic is similar when testing the number of transition functions (r) in the model or equivalently the order of extreme regimes (r + 1). [START_REF] González | Panel smooth transition regression models[END_REF] suggested a sequential approach to test the null hypothesis that no non-linearity remains in the transition function. In the context of the PSTR, we assume that the linearity hypothesis is rejected. The important thing would then be to test whether there is one transition function (H 0 : r = 1) or at least two transition functions (H 0 : r = 2). Consider the model with r = 2 or three regimes (see [START_REF] Thanh | Threshold effects of inflation on growth in the ASEAN-5 countries: a panel smooth transition regression approach[END_REF][START_REF] Alimi | Terms-of-trade shocks and macroeconomic volatility in developing countries: panel smooth transition regression models[END_REF]:

γ it = μ i + β 0 ′ X it + β 1 ′ X it g 1 (q it 1 , γ 1 , c 1 ) + β 2 ′ X it g 2 (q it 2 , γ 2 , c 2 ) + u it ′ . ( 9 
)
We can replace the second transition function (q it 2 , γ 2 , c 2 ) by its first-order Taylor expansion by γ 2 = 0 and then use linear constraints on the parameters when testing. Consequently, the model shown in Eq. ( 9) takes the following form:

γ it = μ i + β 0 ′ X it + β 1 ′ X it g 1 (q it 1 , γ 1 , c 1 ) + θX it q it + u it ′ . ( 10 
)
The test that no non-linearity remains is simply defined as H 0 : θ = 0. Thus, the test procedure, then, would be as follows. For a given PSTR model with r = r * , we test the null hypothesis H 0 : r = r * against H 1 : r = r * +1. If H 0 is not rejected, the procedure ends. Otherwise, the null hypothesis, i.e., H 0 : r = r * + 1 is tested against H 0 : r = r * + 2. The test procedure continues until the first acceptance of H 0 [START_REF] Thanh | Threshold effects of inflation on growth in the ASEAN-5 countries: a panel smooth transition regression approach[END_REF].

Data and variables

This study uses an annual dataset spanning from 1981 to 2017 for a panel of nine countries. 14The panel countries, with the highest and lowest tax revenues as a share of total tax revenues, are chosen based on the availability of data. In our estimation model, the dependent variable represents annual real GDP per capita. Our interest variables consist of six tax variables: Personal income taxes, corporate income taxes, consumption taxes, social security contributions, payroll & workforce taxes, and property taxes. More precisely, these tax instruments also account for the largest share of the total tax revenues in the countries under consideration. To identify the potential long-run growth effect of these particular tax instruments, we incorporate each of them separately in our estimation models. Therefore, we use these tax variables as transition variables in our estimation model to determine the threshold conditions.

Looking at the available literature, we find that empirical research has so far been unable to provide conclusive evidence on the relationship between taxes and growth, as it has looked at very different tax instruments. Some researchers such as [START_REF] Padovano | Tax rates and economic growth in the OECD countries (1950-1990)[END_REF], [START_REF] Karras | Taxes and growth in Europe[END_REF] believe that the problem of lack of conclusive evidence on the relationship between taxes and growth is due to the econometric methodology used in the studies rather than theory. The same group of researchers also claim that the failure of some empirical studies to demonstrate such a relationship is owing to the wrong choice of proxy measures for taxes (e.g., the use of statutory or average tax rates instead of, say, marginal tax rates). These proxies are not included in the tax variables used in the theoretical models and are collinear with other variables that are instead positively associated with growth.

Moreover, many previous studies, reasons of computational simplicity, and the availability of longer data series have led most empirical analyses of the relationship between taxes and growth to rely on measures of average tax pressure, i.e., the ratio of total tax revenues to GDP ratio. Theoretical growth models, on the other hand, derive their conclusions about the growth effects of tax structures from individuals' optimization decisions. Thus, when analyzing the potential impact of taxes on growth, it is extremely important to distinguish between average tax rates15 and marginal tax rates. In general, marginal tax rates measure the additional taxes a taxpayer pays when his or her income increases by a small amount. Average tax rates are often used to draw conclusions about the impact of taxes on growth. However, they are not an appropriate measure because they do not induce behavioral changes in people. Marginal tax rates, unlike average tax rates, which are measured by the overall tax revenue to GDP ratio, are a relatively better measure for analyzing the impact of taxes on growth because they indicate how much tax is paid on the last dollar earned through labor and investment; that is, they measure the cost of earning additional income. As with all costs, the higher the marginal tax rate, the less incentive individuals have to engage in productive activity to earn that (last) dollar. A higher marginal tax rate creates disincentives to work and invest.

The result is a greater distortion of productive activity and greater inefficiency, leading to lower growth [START_REF] Poulson | State income taxes and economic growth[END_REF]. 16Therefore, to be able to properly assess the growth effects of individual taxes, we need to know the applicable marginal tax rates on individuals or firms. Marginal tax rates on income influence, for example, decisions to work, produce, save, and invest. In this context, the marginal tax rate is an important indicator for any tax instrument. The relevant literature contains numerous crosscountry research studies that focus on the relationship between tax rate and growth. In general, growth theory models assume that growth depends on the marginal return to capital and the marginal return depends on the marginal tax rate.

Macroeconomic theory suggests that marginal tax rates are critical to the analysis of tax policy. Despite the general understanding that taxes are a powerful fiscal policy tool, the fact is that the assessment of the macroeconomic impact of taxes has so far been hindered by serious limitations in measuring relevant aggregate tax rates. For example, although marginal tax rates are considered important in influencing economic decisions in today's tax policy analyses, data on marginal tax rates are lacking for almost all countries, except for a few advanced countries such as the U.S. and the UK.17 It is more than obvious that marginal tax rates need to be calculated for each country.

Unlike many other studies found in the literature, in this study we consider marginal tax rates when analyzing the growth impact of individual tax instruments in the context of the countries studied. The reason is that the marginal tax rate captures the growth effects of taxes much better compared to its alternative proxy measures (average tax rate, statutory tax rate, etc.). The marginal tax rate measures the amount of additional tax paid for each additional income earned or expenditure incurred by individuals and corporations. Mathematically, it is expressed by dividing the changes in taxes paid by individuals and corporations (T) by their income (Y). Thus, in this study, the marginal tax rate is measured as T/Y for each tax instrument. It tells us how much additional income goes into paying taxes when an individual's or firm's income changes by one unit. However, in our study, we measure the marginal tax rate of each tax instrument as the changes in the overall tax revenues divided by changes in GDP for each sample country.

In addition to the interest variables that concern us most, it is, of course, worth noting at this point that several other non-tax variables explain long-run growth. It is worth noting that the inclusion of the appropriate control variables in the estimation model helps minimize the problem of misapplication, allowing us to reduce the extent of omitted variable bias. Thus, to reduce the potential bias from omitted variables and quantify the other potential drivers of long-run growth, we include some control variables in our estimation model. In doing so, we largely follow the available literature on endogenous growth theory models. However, it is well known that many competing growth theories emphasize different sources of growth. Since the goal of this study is not to distinguish among these theories, we consider several control variables most commonly used in Barro's regressions (see Barro's growth-related series of papers, including [START_REF] Barro | Government spending in a simple model of endogenous growth[END_REF][START_REF] Barro | Economic growth in a cross-section of countries[END_REF][START_REF] Barro | Quantity and quality of economic growth[END_REF][START_REF] Barro | Determinants of economic growth in a panel of countries[END_REF]). Accordingly, besides our dependent and main variables of interest, we also include the following control variables in our estimation model to explain long-run growth in the sample countries: i) a measure of conditional convergence, namely the initial level of GDP, ii) trade openness, iii) population growth, iv) inflation, v) foreign direct investment, vi) human capital, vii) physical capital, viii) government expenditure, ix) the dummy variable for political factors (general elections), and x) the dummy variable for an economic crisis. 18,19 All variables except the taxes, inflation, and foreign direct investment, are expressed in a natural logarithm.

Table 1 contains descriptive statistics for all variables we used in this study. Some salient features of the sample are as follows. We note that the mean of all variables is positive. The average real GDP per capita is 1.765% for the countries in the sample during the study period 19812017. The highest real GDP per capita growth is recorded by Denmark with a rate of 8.322% and the lowest by Greece with 0.670%. The FDI variable shows the highest volatility, measured by standard deviation, followed by initial GDP and population growth.

In terms of tax rates, Turkey has the highest marginal personal income tax rate (2.179%) while the corresponding figures for Australia are only -1.965% and for Germany -0.693%. The mean value of the marginal corporate income tax rate is 0.049% for the countries in the sample over the period 19812017. In Sweden, the marginal corporate income tax rate is highest at 1.260% while in the same country it is the lowest at 2.300%. In all countries in the sample, the average marginal consumption tax rate is 0.150%. However, the highest marginal consumption tax rate is recorded in Korea with 0.912% while the lowest was recorded in Sweden at 5.509%. For the countries in the sample, the average rates for payroll & workforce, and property taxes range from 0.013% to 0.026%. Sweden has the highest rates for payroll & workforce with a share of 0.455%. Finally, Turkey has the highest tax on property (0.497%) during the period under review. 

Empirical results and discussions

The PSTR model assumes that all variables, both endogenous and exogenous, are stable to covariance (i.e., I( 0)). To avoid the problem of spurious regression, in this study we test whether the variables that are underestimated in all PSTR models are I(0). We start the analysis by checking whether the variables contain a unit root or not before proceeding to the specification tests. Two types of panel unit root tests are used. They are the test of Im, Pesaran and Shin (IPS) (2003) known as the "IPS unit root test" and the test of Levin, Lin, and Chu (LLC) (2002) known as "LLC unit rood test". The LLC test assumes homogeneity of parameter, which means that it suffers from heterogeneity bias, unlike the IPS test, which allows for individual unit root processes and thus heterogeneous parameters. The null hypothesis for both the LLC and IPS unit root tests is that there is a unit root, while the alternative hypothesis is that there is no unit root.

The results of the panel unit root test with the trend and without trend are given in Table 2.

From the results of the IPS and LLC tests, we can conclude that all variables are I(0) processes.

Based on these results, we can conclude that the results of the LLC unit root test confirm the results of the IPS test.

Specification tests results

Linearity (homogeneity) tests results

Before moving on to estimate our PSTR models, we should identify whether the regime-switching effect is statistically significant or not by making use of linearity and residual non-linearity tests.

To do so, we test the null assumption of a linear model against a non-linear PSTR model (i.e., H 0 : r=0 versus H 1 : r=1). The linearity test is useful for identifying the appropriate tax transition variables in a set of candidate transition variables that strongly reject the 𝐻 0 of linearity. If the linearity is rejected, r is determined to be the optimal number of transition functions, and thus the number of extreme regimes that is equal to r + 1. After that, we should repeat the procedure for H 0 : r=i versus H 1 : r =i +1, until we can no longer reject the null assumption.

Testing linearity against the PSTR is important for two reasons. First, the test can be used to select the appropriate transition variable in the PSTR model. Second, linearity tests are also used to determine the appropriate order of the logistic transition function in Eq. ( 2). 20 To this end, we first begin with the linearity tests for our transition variables, taxes, and their lags up to 2. 21 The results are reported in Table 3 below. The null hypothesis of linearity is rejected against the alternative of the PSTR model for all "candidate" transition variables and all their lags. Notably, the linearity tests using Lagrange multiplier (LM), Fisher's test (𝐿𝑀 𝐹 ) 22 and likelihood ratio (LR) indicate that the null hypothesis of linearity is rejected for the model. This result suggests that there is strong evidence of the long-run relationship between taxes and growth. More specifically, the linearity is strongly rejected for the second lag of all components of taxes (see Table 3).

The null hypothesis, which states that the model is linear, is rejected in all tests, implying that the relationship between taxes and growth is indeed non-linear in the countries in the sample.

The results show that there is strong evidence of non-linearity for the relationship between taxes and growth and that any linear model most likely suffers from a misspecification problem since asymmetric effects of one variable on another cannot be characterized by linear specifications with symmetric error terms. After this linearity test, we apply a series of tests to determine the order m of the logistic transition function. Source: Own construction.

Sequence of homogeneity, parameter constancy, and no remaining non-linearity tests results

After the linearity test, the producer of the estimate proceeds to the test for selecting the order m of the transition variable. As [START_REF] González | Panel smooth transition regression models[END_REF] suggest, one can consider more than one threshold in each transition function. In practice, however, it is sufficient to consider only one of the following two cases: m=1 or m=2. This is because these values allow us to capture the non-linearities because of regime-switching. Table 4 summarizes the sequence of homogeneity tests for selecting the order m of transition function. To justify this simple rule, [START_REF] Teräsvirta | Specification estimation and evaluation of smooth transition autoregressive models[END_REF] and [START_REF] Teräsvirta | Modeling nonlinear economic time series[END_REF] have proposed the following decision rule: m = 2 transition function is chosen for the cases where the p-value corresponding to 𝐹 2 is the smallest, and m = 1 transition function is chosen for all other cases. The result of the specification test sequence shows that 𝐹 3 experiences the strongest rejection, which means that the m = 1 transition function is selected for all models. In other words, the results failed to reject 𝐻 0 for all levels of m. The sequence of the homogeneity test for the selection of the order m shows that in the sample countries, the relationship between taxation and growth is explained by one transition that separates the lowand high-tax regimes. 

1 * = 0 | 𝛽 3 * = 𝛽 2 * = 0, 𝐻 02 * : 𝛽 2 * = 0 | 𝛽 3 * = 0
, and 𝐻 03 * : 𝛽 3 * = 0, respectively. In the auxiliary Eq. ( 7) with m = 3. ρ-value is in parenthesis. Source: Own construction.

Table 5 shows the test for no remaining non-linearity after assuming a two-regime model. The empirical results show that the null hypothesis cannot be rejected, indicating that the model has only one or two tax regimes. For this reason, the results suggest that there is only one threshold variable that separates the small size regime and the large size regime. Having passed all the tests of the PSTR model, we proceed to the estimation of the PSTR model. 

PSTR models estimation results

Now that the null hypothesis of linearity is rejected for all six transition variables in the estimation models, we estimate the PSTR models. We report the estimated parameters of the PSTR models in Table 6 that are conducted by using the NLLS method. From the table, it can easily be seen that each model indicates the parameter estimates associated with different transition variables.

In each model we report, 𝛽 0 and 𝛽 1 . 𝛽 0 indicates the coefficient of the low regime (i.e., when g(.)=0) while the coefficient of the high regime is 𝛽 0 + 𝛽 1 (i.e., when g(.)=1). However, it is important to recognize that there is a continuum of regimes between these two extremes, and between these extremes, the elasticity is defined as the weighted average of the parameters 𝛽 0 and 𝛽 1 .

Our models identify two regimes with a smooth transition for the transition variable in the six estimated models (the slope parameter applies to our six measures: personal income taxes, corporate income taxes, consumption taxes, social security contributions, payroll & workforce taxes, and property taxes). We estimate the PSTR model using the second lag of personal income taxes as the transition variable.

Using the marginal tax rate, the empirical results show that the personal income tax is growthdistorting at both low and high-taxation regimes. In particular, our results show that a onepercentage-point increase in the marginal personal income tax rate lowers the growth rate by 0.067% in the low tax regime and by 0.088% in the high tax regime (see Model 1). As shown in Table 6, the tax coefficient is significantly negative, i.e. -0.067 for the personal income tax case, when the marginal tax rate is sufficiently below the threshold so that g(𝑞 𝑖𝑡 , 𝛾, 𝑐) approaches zero.

A similar result occurs at the other extreme, when the tax rate far exceeds the threshold so that g(𝑞 𝑖𝑡 , 𝛾, 𝑐) approaches one, the coefficient of the tax becomes significantly negative. Note now that the coefficient 𝛽 0 on the personal income, the tax variable is negative and statistically significant at the 5% level, indicating that personal income taxes are negatively associated with growth when their rates are sufficiently low. However, the estimated coefficient 𝛽 1 turns out to be more harmful and significantly negative at the 5% level. This suggests that when personal income tax rates are high, an increase in tax rates is harmful to growth. This finding implies that personal income taxes negatively affect growth in the low tax regime, while this negative effect becomes larger during the high tax regime. The higher taxes as a share of GDP, the more pronounced the negative impact on growth, which may become even larger above a certain point corresponding to the threshold.

The peculiarity of the PSTR model is that this shift of tax coefficient from positive to negative is not sudden and sharp. The estimate of the slope parameter γ is small (2.374) for the personal income taxes, indicating a smooth change in the tax coefficient in contrast to the assumption of the PTR model. This result is also evident from the other two models (Models 23), which indicate the values of the slope parameter and threshold parameter of the PSTR model for the tax.

On the other hand, our empirical results show that the corporate income tax also distorts growth in high and low tax regimes. More precisely, a one-percentage-point increase in the marginal corporate income tax rate reduces growth by 0.048% in the low tax regime and by 0.094% in the high-tax regime (see Model 2). For consumption taxes, as seen in Model 3, we find that a onepercentage-point increase in the consumption tax rate reduces the growth rate by 0.031% in the low-tax regime and by 0.042% in the high-tax regime, respectively.

Our results show that these three tax instruments (personal income taxes, corporate income taxes, and consumption taxes), which account for the largest share of total tax revenues, negatively affect growth, in line with most of the previous literature. More precisely, the growth effects of the above taxes are negative and statistically significant when tax rates are below the threshold and when they are above the threshold. Moreover, the signs of the coefficients are all consistent with the empirical tax literature.

On the other hand, our results show that social security contributions have a significantly distortionary negative effect on growth, both during high and low tax regimes. In particular, we find that a one-percentage-point increase in social security contributions decreases the growth rate by 0.016% in a high-tax regime while decreasing the growth rate by 0.005% in the low tax regime (see Model 4). However, this cannot be said so easily for the other two taxes. The empirical results also show that payroll & workforce taxes, as well as property taxes, have a negative but not significant effect on growth in the low tax regime. This implies that taxes on payroll & workforce taxes and property taxes have a weak statistical association with growth during a low tax regime. Besides, the neutral effect becomes significantly negative during the high tax regime and adversely affects growth (see Models 56).

We find that the coefficients for all the tax instruments we use are negative in the first regime and increase slightly in the second extreme regime but remain statistically significant and negative. In sum, the empirical results show that the corporate income tax is the most harmful tax for long-run growth, followed by another income tax, namely personal income tax. Regarding the control variables, the parameter estimates for all variables are consistent with the theory and the empirical literature on growth. We examine a set of nine countries for the period from 1981 to 2017 and control for several factors including initial GDP, openness to international trade, population growth, inflation, foreign direct investment, human capital, physical capital, and government expenditure along with two country-specific dummy variables (one for economic crises and the other for general elections). The magnitudes of the coefficients on the control variables vary in some cases from low-to high-tax regimes, while their signs do not. For example, in Models 1 to 6, all coefficients on initial GDP per capita are significantly negative and consistent with the conditional convergence hypothesis. In contrast, all coefficients on international trade openness are positive and statistically significant for a low tax regime. However, it becomes negative in the case of the high-tax regime (𝛽 1 ). This implies that the effect of trade openness on long-run growth is negative and statistically significant only in the case of a high-tax regime. Government expenditure has a significant negative effect on growth in both low and high tax regimes. This suggests that higher government expenditure does not necessarily lead to higher growth. On the contrary, they tend to lead to a decline in growth.

In all models we estimate, inflation has a negative sign and statistically significant effect on growth, not only in the low-tax regime but also in the high-tax regime. That is, the growth effect of inflation is negative and statistically significant in both regimes. Credit to the private sector, another control variable, has a positive sign in the low-tax regime, while it has a negative sign in the high-tax regime. These results are in line with our expectation, as economic theory suggests that more credit is extended to the private sector in the low-tax regime and that this may be conducive to growth. The coefficient on FDI is positive and statistically significant in the low-tax regime, suggesting that low-tax rates encourage FDI inflows. The positive growth effect of FDI tends to turn from positive to negative when taxes exceed their thresholds. In other words, the coefficients on FDI are significantly negative in the high-tax regime, indicating that high taxes tend to discourage FDI inflows and hence growth.

When it comes to population growth, it only adversely affects long-term growth in the high-tax regime. In contrast to population growth, human capital has a significantly positive sign for all estimated models under both low and high-tax regimes. This suggests that human capital has a pro-growth effect in both low and high-tax regimes. Finally, the dummy variables for the general elections and economic crises are significantly negatively correlated with growth in both low-and high-tax regimes for all models.

Concluding remarks

Inspired by the increased attention given to the nexus between taxes and growth in recent years, we take a new look at the nexus between these two variables using the Panel Smooth Transition Regression (PSTR) model. The main reason for choosing the PSTR model as an estimation technique is that it allows the identification of different regimes that are endogenously determined from the data. Based on the empirical results, we can say that the relationship between taxes and growth at the individual tax level is not linear. However, some taxes have a stronger adverse effect on growth than others do.

In this study, we restrict the countries in the sample to those for which longer periods of data are available. The data on taxes are our calculations. Unlike most empirical studies in the literature, in this study, we use marginal tax rates to measure the impact of tax instruments on growth. We then examine whether there is a non-linear relationship between taxes and growth. Overall, our empirical results suggest that regardless of which tax regime applies, whether it is a low-tax regime or a high-tax regime, taxes on personal income, corporate income, consumption, and social security contributions harm growth in both regimes. However, payroll & workforce taxes and property taxes have a significant negative effect on growth only in a high-tax regime. The empirical results also suggest that taxes on corporate income are the most important taxes that are negatively linked with growth. These taxes are followed by personal income taxes, consumption taxes, social security contributions, payroll & workforce taxes, and property taxes.

In the meantime, we should underline the fact that the test of the possible existence of nonlinearity between taxation and growth has been largely ignored in the relevant literature until recent years. If we take a closer look at the empirical literature, we can easily find that most empirical studies rely on linear specifications and largely ignore the possible existence of nonlinear properties. Again, the vast majority of linear models produce inconsistent results. On the other hand, non-linear specifications, like linear specifications, surprisingly also yield mixed results, as shown by many studies, including [START_REF] Saez | Using elasticities to derive optimal income tax rates[END_REF], [START_REF] Bania | Growth, taxes, and government expenditures: growth hills for U.S. states[END_REF], [START_REF] Rothstein | Is the EITC as good as an NIT? Conditional cash transfers and tax incidence[END_REF], [START_REF] Tiwari | Tax burden and GDP: evidence from frequency doman approach for the USA[END_REF], [START_REF] Tiwari | A revisit on the tax burden distribution and GDP growth: fresh evidence using a consistent nonparametric test for causality for the USA[END_REF], [START_REF] Sachs | Nonlinear tax incidence and optimal taxation in general equilibrium[END_REF][START_REF] Di Sanzo | Tax structure and economic growth: a panel cointegrated VAR analysis[END_REF].

Empirical studies look at the growth effects of taxes for different country groups and time periods, using different data sets and econometric models. A careful reading of these studies shows that the results vary widely. As a result, it can be difficult for researchers and policymakers interested in the relationship between taxes and growth to draw valid conclusions from the literature. However, it is not uninteresting to note that more recent studies tend to find less pro-growth effects of taxes. Several factors influence the empirical results. Some of them are related to the structural and economic characteristics of the sample country or countries, while others are related to either the model or the methodology, such as the type of tax instrument, the measurement of tax rates (e.g. statutory vs. effective average tax rates) and growth variables (GDP per capita or not), the time horizon of the GDP response (short-run vs. long-run effects), the consideration of other government budget components (government spending and other taxes), the type of estimation model (linear vs. non-linear), the time frame studied, and the control variables included in the estimation model. In a word, the relationship between taxes and growth is rather complex and therefore deserves further empirical studies. Another important point valuable mentioning here is that in this study we focused exclusively on the growth effects of taxes. We have not taken into account, for example, the possible effects on income distribution effects. That is the subject of another study, but not this one.

Table A2. Justification of variables in the estimation model in detail.

Variable Justification Economic growth

Our first variable is real GDP per capita, a proxy variable used for economic growth that enters the estimation model as a dependent variable. Needless to say, real GDP per capita is widely regarded in the existing literature as the most important proxy measure of economic growth because it is an inflation-adjusted measure that represents the real value of all goods and services produced in an economy in a given year. Real GDP per capita is measured as the annual percentage changes in real GDP from the previous year.

Initial GDP

The initial average annual real GDP per capita is used to control for productive capacity in terms of neoclassical growth theory. The reason for including the initial average annual real GDP per capita in our estimation model is that there is a close relationship between the initial average income level in an economy and subsequent real GDP per capita. All else being equal, a low initial level of real GDP per capita may provide more opportunities, e.g., for catching up with higher income countries by exploiting their technologies and ideas. The initial level of GDP controls the convergence effect found in the Solow-Swan growth theory model. Initial GDP is measured as the value at the beginning of each five-year period and thus varies over time. Empirically, the initial level of GDP per capita enters the growth equation in the form (𝑦 𝑡-1 ), so the coefficient on this variable represents the rate of convergence, i.e., the responsiveness of the growth rate (see for more details, [START_REF] Barro | Determinants of economic growth in a panel of countries[END_REF].

Openness to international trade

Economic theory suggests that international trade stimulates growth in several ways, ranging from the ability to import high-tech products and services that promote technology diffusion, to increasing the size of the market accessible to domestic firms, and finally to achieving economies of scale and creating a competitive environment for domestic firms. A considerable number of leading empirical studies pay close attention to international trade openness in explaining growth. For example, [START_REF] Kim | Trade, growth and income[END_REF] demonstrated that greater international trade openness has a very positive effect on growth. Similarly, both [START_REF] Kim | Trade, growth and income[END_REF] and [START_REF] Chang | Openness can be good for growth: the role of policy complementarities[END_REF] showed that more openness to international trade promotes growth. However, there are some researchers who claim the opposite and argue that international trade openness is negatively associated with growth (see, e.g., [START_REF] Funke | A Convex hull approach to counterfactual analysis of trade openness and growth[END_REF][START_REF] Polat | Revisiting linkages between financial development, trade openness and economic growth in South Africa: fresh evidence from combined cointegration test[END_REF]. Nevertheless, consistent with the general trend and the case of the sample countries, we expect that international trade openness positively affects growth. Thus, the expected sign of international trade openness is positive and, in line with the available literature, we measure openness to international trade as a share of the sum of the volume of foreign trade (exports and imports of goods and services) in GDP.

Population growth

Population growth is represented by the growth rate of the working-age (15-64). The growth of the working-age population affects the growth rate of GDP per capita. Higher growth in the working-age population implies higher working-age potential that would contribute to a higher growth rate depending on the characteristics of the working-age population and other country-specific factors. Empirical evidence on the impact of for working-age population on growth in certain countries has yielded conflicting results. Some studies, such as [START_REF] Tumwebaze | Regional economic integration and economic growth in the COMESA region, 1980-2010[END_REF], [START_REF] Sethy | Investigating the relationship between population and economic growth: an analytical study of India[END_REF], found evidence that population growth has a positive impact on the growth rate of GDP per capita, while others (e.g. [START_REF] Banerjee | Population growth and endogenous technological change: Australian economic growth in the long run[END_REF] report that population growth is negatively associated with growth. These diametrically opposite results can be attributed to country-specific factors. One reason for these contradictory results may be that the impact of population growth on growth is likely to remain highly country-specific. For this reason, we consider population growth as a control variable and assume that population growth is positively associated with growth.

Inflation

In the macroeconomic literature, inflation is widely regarded as a source of macroeconomic instability. As a source of macroeconomic destabilization, inflation affects the long-run growth performance of an economy. There is sound cross-country evidence that inflation, especially high inflation, is detrimental to growth, particularly in the long run, such that higher inflation is often associated with lower growth (see [START_REF] Fischer | The role of macroeconomic factors in growth[END_REF][START_REF] Khan | Threshold effects in the relationship between inflation and growth[END_REF][START_REF] Mishkin | Does stabilizing inflation contribute to stabilizing economic activity?[END_REF][START_REF] Barro | Determinants of economic growth in a panel of countries[END_REF]. This negative long-run relationship may be attributed to several factors. For example, De Gregorio (1992) has pointed out that higher inflation has negative effects on growth because it pushes up the cost of capital. In turn, a rise in the cost of capital would undermine capital accumulation and capital productivity, leading to sluggish growth. Again, the relevant literature often argues that higher inflation is likely to promote growth as it leads to uncertainty, which stimulates precautionary saving, which in turn leads to higher investment and hence growth. Moreover, several studies confirm the existence of a non-linear relationship between inflation and growth. Of course, there are also some empirical studies in the relevant literature that each mixed results. For example [START_REF] De | Effects of inflation on economic growth: lessons from Latin America[END_REF], [START_REF] Fischer | The role of macroeconomic factors in growth[END_REF], Andres and Hernando (1999), [START_REF] Gillman | Inflation and growth: some theory and evidence[END_REF], and Gillman and Harris (2010) found a negative impact of inflation on economic growth while others, such as [START_REF] Tobin | Money and economic growth[END_REF], [START_REF] Kormendi | Macroeconomic determinants of growth: cross-country evidence[END_REF], [START_REF] Mallik | Inflation and economic growth: evidence from four South Asian countries[END_REF], report an opposite result in the long run. Moreover, some, including [START_REF] Sidrauski | Inflation and economic growth[END_REF], found no relationship between inflation and economic growth. Based on these studies, we assume that the relationship between inflation and economic growth can be positive, negative, or neutral. Following the above explanations and studies, we consider inflation as one of the most important drivers of growth. In this study, we use the GDP deflator as a proxy for inflation, i.e. we measure the year-on-year percentage change in the GDP deflator. "At the operational level, it is recognized that the relationship between inflation and economic growth depends on the level of inflation. At a low level, inflation may be positively correlated with growth by "greasing the wheels" of the economy or being a signal of overheating, but at a higher level, inflation is likely to be harmful to growth." Espinoza et al. (2012: p. 100).

Foreign direct investment

Foreign direct investment is widely regarded as an engine of growth and development, especially for countries in dire need of foreign capital for their growth and development. For example, [START_REF] Borensztein | How does foreign direct investment affect economic growth?[END_REF] found that FDI is an important mechanism for technology transfer that contributes more to growth than domestic investment. However, FDI can boost economic growth only if the host country has a minimum stock of human capital. Thus, FDI contributes to economic growth only if the host country has sufficient absorptive capability of advanced technologies. Studies by [START_REF] Borensztein | How does foreign direct investment affect economic growth?[END_REF], [START_REF] Bengoa | Foreign direct investment, economic freedom and growth: new evidence from Latin America[END_REF], and [START_REF] Apergis | Economic freedom and income inequality: evidence from a panel of global economies-a linear and a non-linear long-run analysis[END_REF] have shown that host countries need adequate human capital, economic stability, and liberalized markets to easily access long-term capital flows. Moreover, [START_REF] Alfaro | FDI and economic growth: the role of local financial markets[END_REF] found that FDI promotes economic growth in countries with a sufficient level of development of local financial markets while [START_REF] Balasubramanyam | Foreign direct investment and growth in EP and IS countries[END_REF] emphasized that openness to international trade is crucial for the growth effects of FDI. [START_REF] Li | Foreign direct investment and economic growth: an increasingly endogenous relationship[END_REF] found that there is a significant positive interaction between FDI and human capital and a significant negative interaction between FDI and technology gap on economic growth in developing countries. [START_REF] Adams | Foreign direct investment, domestic investment, and economic growth in Sub-Saharan Africa[END_REF] claimed that FDI may even harm economic growth in a traderestrictive environment. Moreover, [START_REF] Iamsiraroj | The foreign direct investment-economic growth nexus[END_REF] pointed out that the impact of the domination of foreign firms can discourage local firms from developing their rental activities. Nevertheless, theoretically, FDI can promote economic growth through several ways: i) providing know-how as well as technology transfer leading to the introduction of new products and production processes (Barro and Salai-Martin, 1995); ii) providing additional capital to local firms for financing [START_REF] Alfaro | FDI and economic growth: the role of local financial markets[END_REF]. Of course, to achieve such effects of FDI inflows on growth, the host country should be sufficiently rich or financially developed [START_REF] Alfaro | FDI and economic growth: the role of local financial markets[END_REF]. If this is not the case, FDI per se cannot bring economic prosperity to the host country. On the other hand, multinational corporations, through which FDI inflows the host country may reduce the production and export capacity of domestic firms in view of their market power that mainly arises from technological superiority and aggressive marketing techniques. In such a case, FDI is most likely to crowd out domestic private investment. The composition of net FDI inflows is also important in having a positive impact on host country growth. From these perspectives, we find a positive or negative relationship between inbound FDI and growth. FDI, on the other hand, refers to the sum of equity, reinvestment of earnings, and other short-and long-term capital and is widely viewed as a growthenhancing factor especially for emerging and developing economies.

Human capital

In general, models of endogenous growth theory, including [START_REF] Barro | Government spending in a simple model of endogenous growth[END_REF] model, assume that the accumulation of human capital together with private investment can promote growth even in the absence of technological progress and changes in population growth (see [START_REF] Romer | Increasing returns and long-run growth[END_REF][START_REF] Lucas | On the mechanics of economic development[END_REF]. In recent decades, much of the literature has shown that one of the overarching determinants of the level and growth of GDP per capita is human capital [START_REF] Goldin | Human capital[END_REF]. Numerous studies, including [START_REF] Romer | Endogenous technological change[END_REF], [START_REF] Castells | The university system: engine of development in the new world economy[END_REF], [START_REF] Benhabib | The role of human capital in economic development evidence from aggregate cross-country data[END_REF], and [START_REF] Teixeira | Human capital, R&D, trade, and long-run productivity. Testing the technological absorption hypothesis for the Portuguese economy, 1960-2001[END_REF], address the fact that human capital has a direct impact on growth. This is because people with higher education are more productive and innovative, which leads to the creation of new products and improvement in factor productivity. As claimed by many academics, the crucial element of human capital is education. This is because more skilled and productive workers increase growth and contribute to the development of new technologies. In particular, higher education is widely regarded as the main source of knowledge creation and transfer and is crucial for both economic growth and technological progress. A great many studies emphasize that people with higher levels of education play a more important role in economic growth (see, for example, [START_REF] Romer | Endogenous technological change[END_REF][START_REF] Hall | Why do some countries produce so much more output per worker than others?[END_REF][START_REF] Lester | Universities, innovation, and the competitiveness of local economies: a summary report from the local innovation system project-phase I[END_REF][START_REF] Pillay | Higher education and economic development, literature review, Centre for Higher Education Transformation (CHET)[END_REF], so. We include education as a proxy variable for human capital in our estimation model. Depending on data availability, we include the average years of schooling of the working-age population.

Physical capital

It is widely accepted both theoretically and empirically that the accumulation of physical capital plays a key role in growth. Since [START_REF] Solow | A contribution to the theory of economic growth[END_REF], it has been widely believed that the accumulation of physical capital contributes to the increase in the level of economic output. The endogenous growth theory models developed by several scholars, such as [START_REF] Romer | Increasing returns and long-run growth[END_REF][START_REF] Romer | Endogenous technological change[END_REF], [START_REF] Lucas | On the mechanics of economic development[END_REF], and [START_REF] Barro | Government spending in a simple model of endogenous growth[END_REF], tested this claim by adding other factors (human capital, infrastructure, R&D) that accelerate gross capital formation. For this reason, we include physical capital as a control variable in our models.

Government expenditure [START_REF] Kneller | Fiscal policy and growth: evidence from OECD countries[END_REF] point out that much of the existing empirical research focuses on only one side of the government budget and ignores the other side. However, to study the impact of fiscal policy on growth, both sides of the government budget need to be considered. Therefore, according to the authors, such studies seriously suffer from systematic biases in parameter estimates related to the implicit financing assumptions. Moreover, the negative effects of higher taxation may be offset by public spending leading to higher long-run growth. Therefore, following [START_REF] Kneller | Fiscal policy and growth: evidence from OECD countries[END_REF], we also include the natural logarithm of government expenditure to GDP as a control variable in our estimation model.

Political factors (General elections)

Like many of the factors mentioned above, political factors also play an important role in economic development. Given this fact, we also include political factors in our estimation model. [START_REF] Alesina | The political economy of growth: a critical survey of the recent literature[END_REF] argue that the growth literature, with its new models of endogenous growth theory, analyzes economic and fiscal factors such as openness to international trade, infrastructure, and government spending to determine which factors are more or less important for economic growth. However, the political economy literature argues that the enormous cross-country differences in growth and, more generally, in economic outcomes and policy choices cannot be fully explained by economic factors alone.

For this reason, we add socio-political variables as a determinant of growth. Many empirical studies have found strong empirical evidence to support the claim that political stability promotes growth [START_REF] Barro | Economic growth in a cross-section of countries[END_REF][START_REF] Londregan | Coups d'etat and the military business cycle[END_REF][START_REF] Alesina | Political instability and economic growth[END_REF][START_REF] Devereux | Political instability, capital taxation, and growth[END_REF][START_REF] Aisen | How does political instability affect economic growth?[END_REF]. On the other hand, a few empirical studies have found no significant relationship between political stability and growth [START_REF] Goldsmith | Does political stability hinder economic development? Mancur Olson's theory and the third world[END_REF][START_REF] Londregan | Coups d'etat and the military business cycle[END_REF]. In this study, following [START_REF] Alesina | The political economy of growth: a critical survey of the recent literature[END_REF], we use data on the general election as a proxy measure for political (in)stability.

Economic crises

A review of past economic crises (including currency and banking crises) shows that no doubt crises affect economic growth. Empirically, several studies have looked at the negative impact of economic crises on growth. For example, [START_REF] Hutchison | A cure worse than the disease? Currency crises and the output costs of IMF-supported stabilization programs[END_REF], shows that economic crises reduce economic output. These findings are also confirmed by Boyd and de Nicolò (2005). [START_REF] Hutchison | How bad are twins? output costs of currency and banking crises[END_REF], on the other hand, find that banking crises are associated with an average decline in growth. [START_REF] Angkinand | Political influences on the costs of banking crises in emerging market economies: testing the U-shaped veto player hypothesis[END_REF] point out that as a result of the economic crisis, the loss of output level is 33% of GDP.

Episodes of economic crises are usually identified in the economic literature using dummy variables.

In this study, we follow the same approach.

  ) with m = 3 and test the null hypothesis 𝐻 0 * : 𝛽 3 * = 𝛽 2 * = 𝛽 1 * = 0. If it is rejected, we further test, 𝐻 03 * : 𝛽 3 * = 0, 𝐻 02 * : 𝛽 2 * = 0 | 𝛽 3 * = 0 and 𝐻 01 * : 𝛽 1 * = 0 | 𝛽 3 * = 𝛽 2 * = 0 in the choice m = 2. If it still fails, m=1 is chosen as the default.

Table 1 .

 1 Descriptive statistics.

	Variables and notations	Mean	Median	Min.	Max.	Std.Dev.
	Real GDP per capita (rgdp)	1.765	1.100	0.096	8.322	1.846
	Personal income taxes (pit)	0.270	0.223	-0.140	1.230	0.242
	Corporate income taxes (cit)	0.049	0.049	-0.142	0.418	0.107
	Consumption taxes (cnt)	0.150	0.158	-0.131	0.371	0.100
	Social security contributions (ssc)	0.004	6.500	-0.183	0.126	0.049
	Payroll & workforce taxes (pwt)	0.013	0.001	-0.044	0.381	0.065
	Property taxes (prt)	0.026	0.022	-0.034	0.244	0.047
	Initial GDP (initial)	4.825	5.135	-7.932	9.627	2.891
	Openness to international trade (trade)	8.155	7.678	1.048	6.135	1.491
	Population growth (popgrowth)	53.403	53.220	51.110	57.490	1.967
	Inflation (inf)	0.026	0.022	0.004	0.101	0.020
	Foreign direct investment (fdi)	1.834	0.831	-4.997	2.193	4.281
	Human capital (hc)	3.272	3.291	2.974	3.563	0.177
	Physical capital (pc)	0.204	0.207	0.180	0.236	0.015
	Government expenditure (gov)	0.249	0.245	0.235	0.279	0.011
	Dummy for general election (ge)	0.194	0.000	0.000	1.000	0.401
	Dummy for economic crisis (ec)	0.111	0.000	0.000	1.000	0.318

Notes: Min., Max., and Std. Dev., denote minimum, maximum, and standard deviation, respectively. Source: Own construction.

Table 3 .

 3 Linearity (homogeneity) tests results. H 0 : Linear model against H 1 : PSTR model with at least one threshold variable. Under 𝐻 0 , the LM and LR statistics are distributed as a 𝒳 2 (k), whereas the 𝐿𝑀 𝐹 statistic has an approximate F(k, TN-N-k) distribution. *Indicates statistical significance at 1% level.

	Threshold variables	Testing statistics		Lag length of transition variables	
			0	1	2
		LM-test statistic	2.470	3.270	3.530
		𝜌-value	0.032	0.001	0.000*
	Personal income taxes	𝐿𝑀 𝐹 -test statistic	1.250	1.047	1.022
		𝜌-value	0.025	0.003	0.000*
		LR-test statistic	2.700	4.703	3.803
		𝜌-value	0.056	0.002	0.000*
		LM-test statistic	4.331	2.603	3.731
		𝜌-value	0.012	0.002	0.000*
	Corporate income taxes	𝐿𝑀 𝐹 -test statistic	2.702	1.804	1.944
		𝜌-value	0.027	0.003	0.000*
		LR-test statistic	3.703	3.864	2.739
		𝜌-value	0.005	0.001	0.000*
		LM-test statistic	1.076	1.293	2.031
		𝜌-value	0.033	0.002	0.000*
	Consumption taxes	𝐿𝑀 𝐹 -test statistic	2.588	3.000	1.867
		𝜌-value	0.006	0.001	0.000*
		LR-test statistic	2.076	2.162	1.984
		𝜌-value	0.004	0.003	0.000*
		LM-test statistic	1.724	2.962	3.511
		𝜌-value	0.011	0.011	0.000*
	Social security contributions	𝐿𝑀 𝐹 -test statistic	2.199	2.481	2.155
		𝜌-value	0.002	0.002	0.000*
		LR-test statistic	2.253	1.841	2.588
		𝜌-value	0.002	0.001	0.000*
		LM-test statistic	1.300	1.321	2.340
		𝜌-value	0.003	0.002	0.000*
	Payroll & workforce taxes	𝐿𝑀 𝐹 -test statistic	1.900	2.113	1.953
		𝜌-value	0.002	0.003	0.000*
		LR-test statistic	2.062	2.032	1.827
		𝜌-value	0.002	0.001	0.000*
		LM-test statistic	1.695	1.381	1.044
		𝜌-value	0.002	0.002	0.000*
	Property taxes	𝐿𝑀 𝐹 -test statistic	1.321	2.621	1.990
		𝜌-value	0.001	0.001	0.000*
		LR-test statistic	1.202	3.113	3.200
		𝜌-value	0.001	0.001	0.000*

Notes:

Table 4 .

 4 Sequence of homogeneity tests for selecting order m of the transition function.

	Threshold variables	Dependent variable: Real GDP per capita. Testing statistics: 𝐿𝑀 𝐹 𝐻 01 * 𝐻 02 * 𝐻 03 *
	Personal income taxes	3.201	1.044	3.704
		(0.000)	(0.467)	(0.000)
	Corporate income taxes	4.601	0.691	4.593
		(0.010)	(0.763)	(0.055)
	Consumption taxes	4.593	1.794	5.804
		(0.022)	(0.346)	(0.000)
	Social security contributions	3.695	1.603	5.804
		(0.029)	(0.109)	(0.000)
	Payroll & workforce taxes	4.160	2.803	7.306
		(0.034)	(0.307)	(0.000)
	Property taxes	3.122	1.713	8.570
		(0.013)	(0.174)	(0.002)

Notes: The listed null hypotheses have the implications 𝐻 01 * : 𝛽

Table 5 .

 5 Results of parameter constancy and no remaining non-linearity tests.

	Threshold variables	Dependent variable: Real GDP per capita. Testing statistics: 𝐿𝑀 𝐹
	Personal income taxes	1.904
		(0.211)
	Corporate income taxes	1.405
		(0.180)
	Consumption taxes	1.804
		(0.304)
	Social security contributions	1.783
		(0.230)
	Payroll & workforce taxes	1.055
		(0.185)
	Property taxes	1.188
		(0.372)
	Notes: H 0 : PSTR model with one threshold variable. 𝐻 1 : PSTR with at least two threshold variables. ρ-value is in parenthesis. Source: Own
	construction.	

  Income taxes are followed by consumption taxes, social security contributions, payroll & workforce taxes, and property taxes. Turning now to the threshold of the variables of interest, the thresholds for taxes in the models are estimated to be c=1.094 for personal income taxes, c=1.074 for corporate income taxes, and c=1.042 for consumption taxes. Further, the threshold for taxes for Models 46 is estimated as c=1.021 for social security contributions, c=1.009 for payroll & workforce taxes, and c=1.002 for property taxes, respectively. For Models 1 to 3, our gamma parameter estimates (𝛾) are 2.374, 2.421, and 2.517 while they are 35.081,30.110, and 33.017 for Models 46, respectively.

Table 6 .

 6 PSTR model estimation results.Model 1 Dependent variable: Real GDP per capita. Threshold variable: 2 𝑛𝑑 lag of personal income tax (𝑝𝑖𝑡 𝑖𝑡-2 )

	Regime 1 (β 0 )	Regime 2 (β 1 )

Table 6 .

 6 continued. Model 4 Dependent variable: Real GDP per capita. Threshold variable: 2 𝑛𝑑 lag of social security contribution (𝑠𝑠𝑐 𝑖𝑡-2 )

	Regime 1 (β 0 )	Regime 2 (β 1 )

It is widely argued that the effects of individual taxes on growth depend on the structural and economic characteristics of the county or countries under study, besides to model-related factors such as the model specification, the variables included in the model, and the time frame focused on.

Needless to say, the issue of tax shift is outside the scope of this study.

However, the impact of taxes on growth may exhibit differences depending on several factors, including the types and structures of taxes, the sample country or countries and their development level, the state of the business cycle, the ways taxes are spent, the position of the government fiscal balance, the time frame studied, and the model specification.

See Miller and Russek (1997) for detailed arguments.

At this point, however, it is questionable what the exact level of high taxes is. The available empirical data cannot give an answer to this question unequivocally. Different academic studies reach different conclusions, which further complicates the question.

The revenue-neutrality condition refers to the fact that any change in one tax structure indicator is offset by an equivalent change in another tax, so that total tax revenues as a share of GDP remains unchanged if all other factors remain the same. For more details, see for example,[START_REF] Arnold | Do tax structures affect aggregate economic growth? Empirical evidence from a panel of OECD countries[END_REF],[START_REF] Arnold | Tax policy for economic recovery and growth[END_REF],[START_REF] Arachi | Tax structure and macroeconomic performance[END_REF][START_REF] Di Sanzo | Tax structure and economic growth: a panel cointegrated VAR analysis[END_REF][START_REF] Baiardi | Tax policy and economic growth: does it really matter?[END_REF].

In this regard, see in particular[START_REF] Dijk | Smooth transition autoregressive models-a survey of recent developments[END_REF].

It is possible to extend the PSTR model to more than two regimes.

Note that the case m = 1 corresponds to a logistic PSTR model, and m = 2 refers to a logistic quadratic PSTR specification. For more details, see[START_REF] Fouquau | The Feldstein-Horioka puzzle: a panel smooth transition regression approach[END_REF].

For more details, see[START_REF] González | Panel smooth transition regression models[END_REF].

The panel countries are Australia, Denmark, France, Germany, Greece, Sweden, South Korea, Turkey, and the United States.

In the empirical growth literature, a number of authors have examined how the share of total tax revenues in GDP, i.e., the average tax rate, affects growth. Yet, the average tax rate does not tell us anything about the underlying tax structure. For example,[START_REF] Katz | The impact of taxes on growth and distribution in developed capitalist countries: a cross-national study[END_REF],[START_REF] Koester | Taxation, aggregate activity and economic growth: cross country evidence on some supply-side hypotheses[END_REF][START_REF] Koester | Taxation, aggregate activity and economic growth: cross country evidence on some supply-side hypotheses[END_REF][START_REF] Agell | Growth and the public sector: a critical review essay[END_REF] find that the average tax rate has no effect on growth (seeWidmalm, 2001: 201).

The paragraph is based on a summary of the authors mentioned above.

See Rym and Koray (2004) for more details.

See TableA1in the appendix for the description and the sources of variables.

Detailed justification of the variables we use in our estimation models can be found Appendix TableA2.

The linearity is tested in accordance with a procedure as explained in the Section 4.2.

We also examined the existence of non-linearity using initial GDP per capita, trade openness, and inflation as transition variables, but we found no evidence supporting non-linearity.

It is important to note that, as pointed out by[START_REF] González | Panel smooth transition regression models[END_REF], the F-version of the LM test has the better size properties than the asymptotic 𝑋 2 -based statistics for small samples.

Source: Authors' arrangement.

A dummy variable receives the value of 1 (one) for years of general election and 0 (zero) otherwise.

Country specific data sources Dummy for economic crisis

A dummy variable that receives the value 1 (one) for the years of economic crisis and 0 (zero) otherwise.

Country specific data sources *