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Abstract

This paper focuses on an old but still dis-
cussed postulate, the Khald(n-Laffer curve, and
empirically applies it to personal income tax by
using annual time-series data of Turkey for the
period 1970-2015. From our analysis, two fun-
damental findings emerge: first, Turkish data
provides evidence in favor of the Khaldlin-Laffer
curve, suggesting that there is a non-linearity
between tax rates and tax revenue. Second, the
optimal tax rate that maximizes revenue from
personal income tax is 15.03% against the cur-
rent rate we estimate at 15.37%. These findings
imply that Turkey’s current personal income tax
rate falls slightly into the prohibitive range of the
curve.

Overall, it is safe to argue that the current
personal income tax rate should be lowered to
its optimal value to maximize the revenue from
personal income taxation. If done so, the Turkish
fiscal authorities would be able to generate more
revenue with a relatively lower tax rate.

Keywords: Turkey, tax policy, personal in-
come tax, optimal tax rate, Laffer curve.
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1. Introduction

One of the most important and well-known arguments of supply-siders is the
notion of the Khaldtin-Laffer curve (henceforth the K-L curve)'; based on persistent
high tax rates in the US, supply-siders have claimed that lower tax rates would mean
higher tax revenue and that consequently higher rates would result in lower tax rev-
enue. Hence, reducing current tax rates would be a good tax policy because it will
not only maximize tax revenue but also motivate economic activity. This argument
of supply-siders made the K-L curve popular in the early 1980s. The K-L curve is
the graphical representation of the aforementioned postulate. It depicts a classic bell-
shaped relationship” between tax rates and tax revenue: as the tax rate increases the
tax revenue increases till it reaches an optimal point of maximum tax revenue; any
further increase in the tax rate decreases the revenue due to the disincentive effects
created by higher taxes. Laffer (1981, 2004) argues that higher tax rates will discour-
age work and production by removing incentives, triggering sluggish growth, and
thereby lowering tax revenue collected by the government.

As with many other developing countries, maximizing revenue is important for
Turkey in order to realize its fiscal targets. Considering the undesired consequences
of the alternative ways to finance budget deficits (especially, borrowing and printing
money), the significance of having an ideal tax system in which tax rates generate
maximum tax revenue for the government without inducing a dampening effect on
the economy has been well understood.

Turning to the case of Turkey, this paper proposes to revisit the K-L curve. In this
context, the paper first endeavors to examine the validity the K-L curve empirically
and then attempts to find the optimal tax rate at which the maximum amount of tax
revenue can be collected. The paper also aims to: (i) investigate whether present tax
rates are lower or higher than the revenue-maximizing tax rates; (ii) determine the
income and substitution effects of tax rates and thereby design ideal tax rates for fis-
cal policy purposes; (iii) avoid the undesired consequences of taxation incurred from
high tax rates (i.e. tax avoidance, tax evasion, preferring leisure to work, changing the
scope and/or structure of economic activity, etc.) which result not only in a reduction
of tax revenue but also negatively affect economic activity and thus growth, and (iv)
contribute to the limited empirical literature related to the K-L curve for developing
countries like Turkey.

Since the curve theoretically establishes a non-linear link between tax rates and
tax revenue, we have chosen the personal income tax (hereafter, the PIT) as the case
for testing the validity of it. The reasons for doing so, first and foremost, is that the

1 Throughout the paper, we use ‘the K-L curve” and ‘the Laffer curve’ interchangeably.

2 Inthe literature, the relationship between tax rates and tax revenue in the context of the K-L curve
is presented as ‘classic bell-shaped curve’, ‘inverted U-shaped curve’, hump-shaped curve’; see
Fullerton (1982), Hsing (1996), Slemrod (1996), Sanyal, Gang and Goswani (2000), Tanzi (2014)
for different descriptions.

104



PIT is a tax that is levied on individuals’ taxable income. Second, this tax accounts for
the largest share of the central government’s tax revenue after VAT and the special
consumption tax. Thirdly, the PIT is a tax instrument that is well-suited to examining
the K-L curve.

The PIT is one of four important taxes that generate the highest tax revenue in the
Turkish tax system. The other taxes are the corporate income tax, the value-added
tax, and the special consumption tax. These four taxes account for an average of more
than 80% of total central government tax revenue. Although two indirect taxes (the
value-added tax and special consumption tax) dominate the tax system and consti-
tute nearly 65-70% of the central government’s tax revenue on average, the PIT also
has a significant place in the tax system, accounting for almost 20% of it. Moreover, it
is the sole progressive tax (if wealth tax, which constitutes a minor portion of total tax
revenue, is ignored). At present, the PIT contains four brackets with rates of 15, 20,
27 and 35%, respectively. As a rule, these rates are not frequently changed. The latest
alteration was made in 2006 when the number of tax brackets was reduced from 6 to
4. However, at the end of the year, before starting the new fiscal year, tax brackets are
re-adjusted for subsequent fiscal years in line with developments in inflation of the
current year.

The remainder of the paper is organized as follows. Section 2 outlines the theoret-
ical background and related literature. Section 3 describes the data and econometric
methodology, while Section 4 presents the estimation strategy and results of the pa-
per alongside their interpretation; the final section concludes.

2. Theoretical background and related literature

2.1. Theoretical background

While Laffer was discussing the US President’s proposal for tax increases in a
dinner meeting in 1974, he charted a classic bell-shaped curve on a cocktail napkin,
illustrating the trade-off between tax rates and tax revenue (see Laffer, 1981, 2004;
Wanniski, 1978, 2005). Soon after, Wanniski (1978) named this trade-off as “the Laffer
curve’; however, Laffer (1981, 2004) notes that the idea behind the curve belongs to
Ibn Khaldiin, a 14th-century Muslim philosopher. Giving a special reference to the
opus of Khald{in, the Mugaddimah, Laffer draws attention to the background of the
curve with the words of Khald@in himself: ‘it should be known that at the beginning
of the dynasty, taxation yields a large revenue from small assessments. At the end of
the dynasty, taxation yields a small revenue from large assessments’ (Khaldtn, 1980
[1377], p. 80).

However, contrary to the arguments above, some authors, such as Fullerton (1982),
van Ravestein and Vijlbrief (1988), and Hsing (1996), attribute the roots of the curve
to Adam Smith, an 18th=century Scottish economist, referencing his words: ‘high tax-
es, sometimes by diminishing the consumption of the taxed commodities, and some-
times by encouraging smuggling, frequently afford a smaller revenue to government
than what might be drawn from more moderate taxes’” (Smith, 2008 [1776], p. 835).
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Despite these counter-arguments, we prefer to label the curve as the K-L curve to give
credit to both KhaldGin and Laffer.

The curve exhibits a one-way causality from tax rates to tax revenue, illustrating
a hump-shaped relationship between tax rates and tax revenue. The upward-sloping
side of the K-L curve displays the normal range, whereas the downward-sloping side
shows the prohibitive range (Wanniski, 1978; Laffer, 1981, 2004). This implies that a
given tax revenue can be collected with two different tax rates, one falls into the nor-
mal range of the curve, and the other one falls into the prohibitive range; the rational
fiscal policy option would be choosing the lower rate, which falls into the normal
range because the income/incentive effect dominates the substitution/disincentive ef-
fect of taxation.

The K-L curve is still being discussed, although more than three decades have
passed since its postulation by Arthur Laffer. The focal point of discussion is whether
the K-L curve is true or false, or only an approximation. The discussions are centered
specifically on whether there is such a relation between tax rates and tax revenue, as
emphatically argued by Laffer (1981, 2004). If so, what is the revenue-maximizing tax
rate, i.e. the optimal tax rate?

The K-L curve received a great attention especially in the early 1980s with the
arguments of the prominent supply-siders such as Paul Evans, Michael Boskin and
Martin Feldstein, asserting that ‘lower tax rates would mean higher revenue because
existing rates were too high to maximize tax revenue, — that is, tax rates were so high
that fewer taxed goods were being produced and the overall effect was lower tax
revenue’ (Becsi, 2000, p. 53). Even today, the curve still receives remarkable attention
in tax-related discussions, especially in the United Stated of America, where a conser-
vative political movement within the Republican Party that is called “Tea Party” keeps
the topic always on the agenda and makes the reduction of taxes one of its primary
objectives (Tanzi, 2014).

Despite these facts, the curve encounters severe criticism in the literature, such
as: (i) the K-L curve, in the words of Tanzi (2014), is a wonderful propaganda device
for conservatives; (ii) the idea that the Laffer curve has disincentive effects on high
tax rates is not precise, and (iii) there are suspicions about the existence of a relation-
ship between tax rate and tax revenue. More specifically, the curve that establishes
a classic bell-shaped relationship between tax rates and tax revenue obtained by the
government may not reflect the reality. Depending on a number of factors, such as
taxpayers’ reaction to the taxes, the openness degree of the economy, efforts of the
tax administration, structure of labor market, and etc., the curve may take different
shapes, rather than proposed by Arthur Laffer®.

In the literature, we see at first glance that there have been many studies on the
K-L curve, a large majority of which have focused on the theoretical aspects of the

3 See, inter alia, Tanzi (2014) for a critical review.
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curve, rather than empirically exploring it. There are also numerous counter-studies
such as Henderson (1981), Sanyal, Gang and Goswani (2000), Busato and Chiarini
(2013), which critically assess the curve in terms of different aspects, ranging from its
assumptions to its validity.

This paper contributes to the literature not only by focusing on the PIT of Turkey
in the context of the K-L curve in the long run, but also by including control variables
other than tax rate and its square as determinants of tax revenue in order to prevent
omitted variable bias that may produce misleading results.

2.2. Related literature

An early study by Stuart (1981) calibrates the Laffer curve for Sweden for the
1970s and then concludes that the Swedish tax rate on labor income is higher than
the revenue-maximizing tax rate. He estimates the revenue-maximizing marginal tax
rate between 69-73%, while the actual tax rate is around 80%. These findings con-
firm that the Swedish tax system was in the prohibitive range of the K-L curve in
the 1970s. On the other hand, Feige and McGee (1983) find that the marginal tax rate
was about 0.83, whereas the revenue-maximizing rate was 0.58 for Sweden for 1979.
Both studies show that the optimal tax rate is lower than the actual one for Sweden.
This implies the importance of cutting tax rates for this country for obtaining a rev-
enue-maximizing rate as well as reducing the substitution effects of taxation arising
from high tax rates. Van Ravestein and Vijlbrief (1988) employ a similar model to
Stuart (1981) and then estimate the actual tax rate and the peak level of the Laffer
curve for the Netherlands; they found that all the actual tax rates are lower than the
revenue-maximizing rate, reflecting the availability of room for hiking the marginal
tax rates for this country.

Another study by Hsing (1996) investigates the Laffer curve for the US by employ-
ing a single-factor model, considering tax revenue as a function of only tax rate and
its square; the author finds evidence that the revenue-maximizing tax rate changes for
the PIT between 32.67% and 35.21% for this country for the period 1959-1991. On the
other hand, the average tax rate is 19.58% based on tax liability and 20.18% based on
tax payment in 1991. Based on these results, Hsing (1996) argues that there is a room
for increasing the average tax rate to collect more tax revenue. Similarly, Karas (2012)
examines the revenue-maximizing PIT rate for the Czech Republic. Karas (2012) con-
firms the existence of an inverted U-shape relationship between the tax rates and tax
revenue; the revenue-maximizing PIT rate for the Czech Republic is 33.13%.

Walewski (1999) explores the existence of the K-L curve by considering the case of
three European transition economies (the Czech Republic, Poland, and Hungary) and
observes that the curve for the selected countries can be classic bell-shaped. Based on
the findings, both the Czech Republic and Poland are still on the upward sloping side
of the curve, whereas Hungary swings around the Laffer hill: that refers to the reve-
nue-maximizing point of the curve.
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The existing literature contains also some other prominent studies that focus on
country groups. For instance, Dalamagas (1998) examines the Laffer curve for 13
industrialized OECD countries and finds that the curve has the familiar inverted
U-shape; his findings also document that a permanent reduction in tax rates has a po-
tential of generating more tax revenue in the long run for the highly taxed countries
alone. However, he argues that a permanent reduction in average tax rates may result
in increases in the long-run of government budget deficits in economies with crowd-
ing-out characteristics, thus providing a strong refutation of the dynamic Laffer curve
proposition.

Two follow-up studies by Trabandt and Uhlig (2011, 2013) investigate quantita-
tively the shape of the Laffer curves for labor taxation and capital income taxation for
a group of countries covering the US, EU-14 and some other non-EU countries. The
aforementioned authors document that the Laffer curve exists for labor taxes as well
as capital taxes. According to Trabandt and Uhlig (2011, 2013), both the US and EU-14
are located on the left side of the curve, but the EU-14 countries are much closer to
the slippery slopes than the US. More specifically, they suggest that increasing tax
revenue by 30% in the US requires raising labor taxes but only 6% by raising capital
income taxes. However, the same requirement for the EU-14 is 8% and 1%, respec-
tively. Another interesting finding of their study is that in the US, 32% of a labor tax
cut and 51% of a capital tax cut are self-financing in the steady state, whereas in the
EU-14 countries, 54% of a labor tax cut and 79% of a capital tax cut are self-financing.

Likewise, Nutahara (2015) explores Laffer curves for labor, capital and consump-
tion taxes for Japan and his findings confirm that the Laffer curves for labor and cap-
ital taxes have single peaks, whereas consumption tax revenue increases monotoni-
cally with respect to the tax rate. Furthermore, according to the findings of the author,
while the labor tax rate is smaller than that at the peak of the curve, the capital tax
rate is either very close to, or bigger than, that at the peak of it.

In sum, a large number of empirical studies on the K-L curve concentrate on either
an industrialized country or on country groups, while studies that focus on the K-L
curve for other countries, i.e. developing, emerging, and transitional, are highly lim-
ited, including Turkey. To the best of our knowledge, there are few empirical works
that examine the Laffer curve for Turkey. However, in contrast to the present paper,
all the available studies without exception, do not take the issue on a specific tax as
we did and employ mostly univariate models.

As stated above, with few exceptions, virtually in all studies different models have
been used and this makes it difficult to make comparison among countries, unless
the same models are used for different country groups. On the other hand, most of
the assumptions of the models employed in the empirical studies are highly far from
the reality. In other words, they do not match with the actual economy and taxation
system.

Contrary to many other studies, in this paper, we specifically examine the K-L
curve in the context of the PIT. Secondly, as opposed to a large strand of studies that
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only consider tax rate and its square as independent variables for tax revenue we
employ a long-run estimation analysis with multiple variables (the share of trade, ag-
riculture, external debt in GDP, inflation rate and GDP per capita) to avoid misspeci-
fication problem. One more merit of our paper is that we work with relatively longer
time span with 45 annual observations.

3. Data and econometric methodology
3.1. Data

The data used in this paper spans the 1970-2015 period*; the availability of the
data is the main reason for choosing the study period. The definitions and the sources
of the variables used in our model are presented in Table 1. Increasing the precision
of the econometric methodology highly depends on the number of observations, so
we try to keep the time horizon as large as possible to increase the reliability of our
econometric model.

Table 1: Definition of variables and data sources

Variable Definition Source
Tax Revenue Real PIT Revenue (TL) Ministry of Treasury and Finance
Tax Revenue
Tax Rate Number of Employed People o4y Ministry of Treasury and Finance
GDP Per Capita
Trade Share (Import + Export) / GDP (%) World Bank
Agriculture Share Agriculture / GDP (%) World Bank
GDP per capita GDP per capita (TL) World Bank
External Debt Share External debt / GDP (%) World Bank
Inflation Rate Change in Consumer Price Index (%) World Bank

Note: ‘TL' denotes Turkish currency, Turkish Lira

Source: The authors

4 In the literature, there is no consensus over the ideal number of sample size in time series analy-
sis. Large sample size leads to increased precision in estimates of population. So, “‘more is better’
phrase suits well. In addition, forecasting by using time series analysis requires higher sample
size. However, in this paper we do not focus on forecasting. Rather, concentrating on finding
out an optimal tax rate. For many developing countries, lack of data is observed excessively due
to several reasons, such as making reforms more frequently, changing the calculation methods
in data collection or collecting data for different time lines. As a result, analysing for a devel-
oping country case is challenging. In our analysis, the number of observations and degrees of
freedom are larger than 30. We believe that statistically all these are fair enough for interpreting
the coefficients.
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3.2. Econometric methodology

In this section, besides the econometric methodology for our model, we also brief-
ly provide the theoretical framework for the variables we chose. As noted earlier,
there are several theoretical formulations for the K-L curve in the literature, each of
which is based on different assumptions. Existing empirical studies on the curve typ-
ically employ a single factor model®. However, omitting a relevant variable causes
specification error, the so-called ‘omitted variable bias’. Underspecifying the mod-
el by excluding a relevant variable violates one of the Gauss-Markov assumptions:
zero conditional means of the error term (Woolridge, 2012). This violation harms the
unbiasedness of estimated coefficients. Hence, if the expected values of estimated co-
efficients are not equal to population parameters, it will be meaningless to interpret
them; in order to avoid this misspecification problem, some control variables are in-
cluded in our analysis.

In the present paper, we depict the K-L curve by controlling other determinants of
PIT revenue different from its tax rate. These control variables are as follows: (i) GDP
per capita; (ii) share of agriculture; (iii) share of trade; (iv) share of external debt; and
(v) the inflation rate. With the exception of GDP per capita and the inflation rate, all
other control variables are expressed as a fraction of GDP.

Since GDP per capita is simply the overall production per person, it can be used
as a proxy for the whole economy (Gupta, 2007). Then, we include inflation rate in
our analysis to capture the price effects in the economy; for this purpose, we define
the inflation rate as the annual percentage change in the consumer price index over
the previous year. Yet another control variable is the share of agriculture in GDP,
which represents the informal sector that cannot be taxed properly from personal in-
come, owing to lack of well-functioning bookkeeping system and market economy,
dominance of small-sized enterprises, and existence of subsistence farming make
difficult to tax the agriculture sector for a large number of developing countries. Fur-
thermore, in parallel with the extant literature, the share of trade in GDP is used
as a proxy of openness of the economy to the international trade. The last control
variable, external debt share, indicates the government’s revenue generating perfor-
mance (Gupta, 2007).

The challenging point in this paper is to define the tax rate since the Turkish PIT
has a progressive tax structure; depending on the level of the taxpayers’ current in-
come, the tax rates are set at 15, 20, 27 and 35%. Since it is practically almost impossi-
ble to access the number of taxpayers who fall in which tax bracket during the fiscal
year, we choose using the PIT revenue for each employed — to - GDP per capita ratio
which can be considered as the individual’s income-tax burden. This kind of calcula-
tion methodology is frequently applied in the literature, especially in the absence of

5 See, for instance, Hsing (1996) and Karas (2012).
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a specific flat tax rate as in the case of Turkey. The calculated value can be called the
marginal tax rate. We use PIT revenue as the dependent variable and to eliminate the
price effect, we converted the nominal level of tax revenue into the real one.

We aim to find the threshold level for the tax rate when the behavior of tax rev-
enue changes by controlling the following variables. The appropriate econometric
model for this purpose can be designed as follows:

T, = B, + Bitax, + ﬂZtaxtz +5.X, +e, (1),

where T and tax denote PIT revenue and rate respectively, whereas X denotes control
variables which are listed before so that By, 1, B, are scalars and f; is a parameter vec-
tor. Proving the possible existence of the curve for Turkey, the expected sign of the
coefficient on PIT rate (B;) should be positive while the coefficient on PIT rate square
(B,) should be negative. Then, the optimal tax rate will be:

T =B, tax +B,tax* +C :>a—T:[31 +2B,tax =0 = tax :__Bl 2)
dtax 2

2
4. Estimation strategy and results

The problem of spurious regression may arise when time series data is applied to
the non-stationary form; in such a case, one possible solution is to make the series sta-
tionary by taking first-differences. However, it is important to keep in mind that the
differencing of the series would hinder long-run analysis (Davidson et al., 1978). To
avoid such a problem, there are several methods. For instance, Davidson et al. (1978)
propose an error correction mechanism by using first differences of the short-run and
undifferenced values for the long-run dynamics. However, Engle and Granger (1987)
prove the necessity of cointegration relations in order to be able to implement this
method. The Johansen Cointegration test is preferred to realize the long-run relation-
ship between variables. To do so, the first step is to test the variables in terms of sta-
tionarity.

4.1. Unit root analysis

The null hypothesis of the Dickey-Fuller (DF) unit root test states that the data
needs differencing to be stationary, whereas the alternative hypothesis argues the op-
posite; in other words, data may not require differencing to be stationary. According
to the results of the ADF unit root test, we cannot reject the null hypothesis that im-
plies all variables are non-stationary. To see the integration order, ADF unit root test
is applied to the first differences; Table 2 reports the results of this test indicating that
all the differenced variables are stationary. Since all the variables are I(1), it is suitable
to further apply cointegration analysis.
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Table 2: ADF test results

Variable DF Test Statistic? Change in Related Variable DF Test Statistic®
Agriculture Share -2.75 AAgriculture Share -5.84
Trade Share -1.04 ATrade Share 6.12
External Debt Share -1.48 AExternal Debt Share 6.19
Inflation Rate -2.05 Alnflation Rate 191
GDP Per Capita -0.18 AGDP Per Capita 6.28
Tax Rate -2.69 ATax Rate -6.80
Tax Rate Square -2.51 ATax Rate Square 6.85
Tax Revenue 2.54 ATax Revenue -11.06

Note: 21% critical value is -3.614; ® 1% critical value is -3.621

Source: Authors’ calculations

4.2. Cointegration tests and results

The cointegration test is based on the idea that if a linear combination of non-sta-
tionary (I(1)) variables leads to stationarity (I(0)), then the variables are cointegrat-
ed. Cointegration relation between these variables implies the existence of a long-run
equilibrium relationship between them. Johansen (1988), and Johansen and Juselis
(1990) construct an unrestricted VAR model by deriving maximum likelihood estima-
tors of cointegrating vectors for an autoregressive process in order to find the number
of cointegrating relations by using error correction model°.

One of the most crucial assumptions of the Johansen Cointegration test, that all
variables are in the same integration order, is satisfied (see Table 2). The Johansen
Trace test results confirm that there is a strong long-run relationship between the
variables in our model (see Table 3)’. Table 3 also tabulates three different Johansen
Trace test results. In the first one, all independent variables are included, whereas in
the second one external debt share is excluded. In the last one, additional to external
debt share, the inflation rate is omitted?.

6 In this paper, we do not give the details of vector error correction model since we are only focus-
ing on long-run dynamics of this model without losing any long-run information, i.e. using level
data. However, the error correction model is tested in order to see the stability of the long-run
relationship and the error correction term is found significant and negative.

7 In addition, the Lagrange multiplier (LM) test for autocorrelation concludes the rejection of the
null hypothesis, which represents the non-existence of autocorrelation problem at 95% confi-
dence level. Furthermore, the Jarque-Bera Normality test shows that residuals are normally dis-
tributed.

8 It will be clear why we omit these variables while explaining Table 4.
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Table 3: Johansen Rank Test for Cointegration

= Trace Statistic 5% Trace Statistic 5% Trace Statistic 5%

= § (Model 1 —All independent  Critical (Model 2 - External ~ Critical ~ (Model 3 — External debt  Ciritical

= variables included) Value debt excluded) Value  and inflation rate excluded)  Value
0 182.44 165.58 140.45 131.70 114.44 102.14
1 129.17* 131.70 97.13* 102.14 71.76* 76.07
2 91.31 102.14 68.29 76.07 47.89 53.12
3 67.27 76.07 46.14 53.12 30.21 34.91

Note: ** There is one cointegrating relationship at the 95% confidence level.

Source: Authors’ calculations

The findings of our long-run estimates presented in Table 4 are threefold. Accord-
ing to the first regression, the share of agriculture, trade and external debt are insig-
nificant and all other variables are significant at the 95% confidence level (Table 4). In
the second regression, the external debt share is omitted since it is statistically insig-
nificant. In the last regression, we exclude the inflation rate with the same concern as
in the external debt share.

Table 4: Long-run Estimates of the K-L Curve for the PIT
Dependent variable: PIT Revenue (in thousands TL)

Independent Variables (Model 1) (Model 2) (Model 3)
Agriculture Share 276669 -134572 -163644**
(182515.2) (115401.7) (83788.5)
Trade Share 197589 732340*** 676825.2**
(120379) (128027) (121849.2)
External Debt Share 144198.6
(104241)
Inflation Rate 54239.8** 557
(23815.8) (26636)
GDP Per Capita 804.8** 1621.7** 1628.9***
(351.2) (367.3) (238.4)
Tax Rate 3712064** 9221823*** 7551050%**
(2104365) (2333558) (2226549)
Tax Rate Square -131609** -308133*** -251211.4**
(70442.3) (78444.9) (74801.9)
Constant -3.99x107** -6.23x107** -4.98x107***
(1.83x107) (1.74x107) (1.63x107)
Optimal Tax Rate Level® 14.10 14.96 15.03

N. of observations: 45

Note: Robust standard errors are in parentheses. # Optimal tax rate level is the revenue-maximizing
rate of the K-L curve. ® The observation period is 1970-2015. However, one lag is imposed in the
vector error correction model by AIC and SBIC criteria. Also, standard deviations are in parentheses.
**p<0.01, " p<0.05.

Source: Authors’ calculations
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Before turning to discuss the optimal PIT rate, it would be useful to interpret the
signs of the control variables included in the models. Wagner and Weber (1977) de-
clare that as an economy progresses, it is also observed that the public sector tends to
expand. In the literature, this principle is called Wagner’s Law; a positive and signif-
icant relationship between PIT revenue and GDP per capita supports the Wagner’s
law since GDP per capita is used to represent the condition of the overall economy.

On the other hand, the sectorial decomposition of the output is significant for tax
revenue because it renders possible to collect further taxes from certain industries
(Stotsky and WoldeMariam, 1997; Gupta, 2007). Deficiencies in bookkeeping makes
the agriculture sector hard to collect tax properly, especially in developing countries.
The significant and negative sign in the last two regressions for agriculture share of
GDP points out the adverse relationship between the agricultural sector and PIT,
which is consistent with the findings of Stotsky and WoldeMariam (1997) and Gupta
(2007). In essence, as the agriculture share of Turkey increases, the Turkish govern-
ment’s revenue performance for personal income taxation declines.

The relationship between the inflation rate and PIT revenue is straightforward
since high inflation rates imply rises in the wages in nominal terms. In the view of the
progressivity of PIT, inflation drives incomes up and into higher tax brackets, result-
ing in bracket creep depending on the inflation’s speed and the structure of tax pro-
gressiveness. Hence, the bracket creep allows the government to generate artificially
more PIT revenue by boosting the real tax burden of personal income taxpayers, a
phenomenon called ‘taxflation” in the literature. On the other hand, it is also very
likely that inflation may reduce the real value of tax revenues by eroding tax base, the
so-called “Tanzi effect” or “‘the Olivera-Tanzi effect’ that emerges in the existence of the
following three conditions: (i) high inflation; (ii) lags in tax collection in un-indexed
systems, and (iii) inelastic tax structure’. Inflation is also likely to erode the tax base
by shrinking the formal sector at the expense of the informal sector. Briefly, in theory,
inflation may positively or adversely affect PIT revenue depending on the case we
explained above. However, our analysis demonstrates that the adverse behaviors of
taxflation and the Olivera-Tanzi effect on PIT revenue make the effect of inflation on
the revenue statistically insignificant for Turkey.

Gupta (2007) argues that when the government needs further revenue to finance
its expenditures and/or to pay its due debt, the government will need more tax reve-
nue, and external debt share shows this relationship. In our analysis, we find that the
relationship between the external debt share and PIT revenue is too weak, i.e. insig-
nificant. So, it would not be wrong to say that the Turkish government does not use a
significant amount of PIT revenue to pay its external debt.

Lastly, as known, international trade is likely to affect tax revenue through various
channels. The significant and positive sign of trade share in GDP shows consistency

9 See Tanzi (1977, 1978) and Sen (2003) for further details.
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with these channels for Turkey. Firstly, the positive effect of international trade on
economic development is a commonly regarded idea since the time of Adam Smith;
accordingly, as a country’s income rises, revenue obtained from PIT increases, too.
Secondly, compared to domestic activities, taxing international trade is relatively eas-
ier since international activities are taking place at specific locations of the country.

Our long-run estimates from the last regression'® show that the revenue-maximiz-
ing PIT rate (the optimal PIT rate) is 15.03%. The actual tax rate, on the other hand,
for the year 2015 is estimated at 15.37%. Based on these findings, we can argue that
Turkey is on the right side of the K-L curve referring to the prohibitive range of the
curve (see Figure 1).

This finding suggests that if the Turkish fiscal authorities should aim to increase
the PIT rate further with the purpose of generating more revenue from this tax, this
tax policy action will end up with a significant reduction in PIT revenue rather than a
rise; in order to avoid this situation, the current PIT rate should instead be lowered to
the rate that corresponds to the Laffer hill, which is 15.03%.
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Figure 1: The K-L Curve for the PIT in Turkey™
Source: Authors’ computation

10 From now on, we consider the results of the last regression since it performs along the lines of
our suggested theoretical framework.

11 Based on Table 3, we construct Figure 1 depending on the coefficients coming from long-run
estimates, under the assumption of zero control variables since the aim is only to see the classic
bell-shaped relationship between tax rate and tax revenue.
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5. Conclusion

This paper revisited and then empirically tested the potential existence of the K-L
curve for personal income tax (PIT) on the long run by utilizing annual Turkish data
over the 1970-2015 period. Our estimation results appear to confirm the validity of
the K-L curve in the context of the PIT for Turkey; we found the optimal PIT rate as
15.03% and the present PIT rate as 15.37% for Turkey. Thus, we can argue that the
current PIT rate in Turkey is somewhat over its optimal, putting Turkey’s current PIT
rate into the prohibitive range of the curve. This implies that a reduction in the PIT rate
increases PIT revenue that will be collected by the Turkish authorities; in other words,
if they reduce the current PIT rate down to its optimal, ceteris paribus, PIT revenue
will rise to the corresponding maximum level. If done so, the authorities would have
an opportunity of generating further tax revenues with a lower tax rate as higher tax
rates create a substitution effect that would discourage working as well as forcing tax-
payers to seek out the ways of reducing the tax burden. Our findings presented above
are broadly consistent with the findings of similar but scant, empirical studies in this
field, such as Hsing (1996) and Karas (2012), which solely focus on the PIT.

Realizing what drives tax revenue is crucially important for not only designing
but also implementing a proper tax policy for all countries. A good starting point is
the K-L curve that relates tax rates with tax revenue; for the PIT, the curve represents
a concave relationship between the revenue obtained from this tax and its rates. From
a tax policy perspective, on the basis of our empirical findings, the closeness of the
current PIT rate (15.37%) to the lowest level of tax bracket that is 15% as highlighted
earlier suggests that the main source of the PIT revenue comes from individuals at
the lower income level. As such, individuals with lower income whose taxable in-
comes fall in the first two brackets of the PIT largely bear the tax burden of the PIT,
which may explain the distorted redistributive role of the PIT in Turkey. Besides, the
optimal PIT rate also implies that in order to maximize tax revenue, the government
should not exceed the lowest level of the income bracket.

Despite the positive explanations in favor of the K-L curve throughout the pres-
ent paper, as frequently discussed elsewhere in the literature, it is also obvious that
the curve has several drawbacks and deficiencies on both theoretical and empirical
grounds that should be considered for future studies. First, in Laffer’s view, the shape
of the curve is solely determined by tax rates. However, the curve may take differ-
ent shapes and positions depending on various factors, such as the state of business
cycle, openness to trade, reaction of taxpayers to the changes in tax rates, how the
government spends its tax revenue (investment, consumption, or transfers?), tax con-
sciousness and ethics, and the labor market structure and arrangements, and the size
of informal economy. The factors above and their similarities can also make the curve
unstable, changing the slope of the curve subject to the time horizon. Second, it is
uncertain whether cuts in tax rates produce greater tax revenue while boosting eco-
nomic activity by incentivizing saving and investment as suggested by Laffer. Third,
Laffer does not mention whether tax rate reductions are permanent or transitory. We
know that the effects of each measure on the economy are different. Fourth, tax rate
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cuts would not always encourage the taxpayer to work more as proposed by Laffer.

Last, there may be more than one peak of the K-L curve that maximizes tax revenue.

Having considered the aforementioned drawbacks and deficiencies, the Laffer

curve is still a critically important concept that draws our attention to the harmful
effects of high taxes not just for revenue enhancing, but also for stimulating economic
activity by introducing an optimal tax rate. No doubt, further empirical research is
essential to identify the drawbacks and deficiencies of the curve for having better tax
policies in particular and for designing growth-friendly economic policies in general.

10.

11.

12.

13.

14.

15.

References:

Becsi, Z., “The Shifty Laffer Curve’, 2000, Federal Reserve Bank of Atlanta Economic Re-
view, vol. 85, no. 3, pp. 53-64.

Busato, F. and Chiarini, B., ‘Steady State Laffer Curve with the Underground Econo-
my’, 2013, Public Finance Review, vol. 41, no. 5, pp. 608-632.

Dalamagas, B., ‘Testing the Validity of the Laffer-Curve Hypothesis’, 1998, Annales
d’Economie et de Statistique, no. 52, pp. 77-102.

Davidson, J.E.H., Hendry, D.E., Srba, F. and Yeo, S., “‘Econometric Modelling of the
Aggregate Time-series Relationship between Consumers” Expenditure and Income in
the United Kingdom’, 1978, The Economic Journal, vol. 88, no. 352, pp. 661-692.

Engle, R.F. and Granger, C.W.]., ‘Co-integration and Error Correction: Representation,
Estimation and Testing’, 1987, Econometrica, vol. 55, no. 2, pp. 251-276.

Feige, E.L. and McGee, R.T., ‘Sweden’s Laffer Curve: Taxation and Unobserved Econ-
omy’, 1983, Scandinavian Journal of Economics, vol. 85, no. 4, pp. 489-519.

Fullerton, D., ‘On the Possibility of an Inverse Relationship between Tax Rates and
Government Revenues’, 1982, Journal of Public Economics, vol. 19, no. 1, pp. 3-22.
Gupta, A.S., ‘Determinants of Tax Revenue Efforts in Developing Countries’, 2007, IMF
Working Paper, no. 07/184, [Online] available at https://www.imf.org/en/Publications/
WP/Issues/2016/12/31/Determinants-of-Tax-Revenue-Efforts-in-Developing-Coun
tries-21040, accessed on December 8, 2018.

Henderson, D., ‘Limitations of the Laffer Curve as a Justification for Tax Cuts’, 1981,
Cato Journal, vol. 1, no. 1, pp. 45-52.

Hsing, Y., ‘Estimating the Laffer Curve and Policy Implications’, 1996, Journal of So-
cio-Economics, vol. 25, no. 3, pp. 395-401.

Johansen, S. and Juselius, K., ‘Maximum Likelihood Estimation and Inference on
Cointegration — with Applications to the Demand for Money’, 1990, Oxford Bulletin of
Economics and Statistics, vol. 52, no. 2, pp. 169-210.

Johansen, S., “Statistical Analysis of Cointegration Vectors’ 1988, Journal of Economic
Dynamics and Control, vol. 12, no. 2-3, pp. 231-254.

Karas, M., ‘Tax Rate to Maximize the Revenue: Laffer Curve for the Czech Republic’,
2012, Acta Universitatis Agriculturae et Silviculturae Mendelianae Brunensis, vol. LX, no.
20, pp. 189-194.

Khaldan, I, The Muqaddimah: An Introduction to History, translated by Franz Rosenthal,
Princeton and New Jersey: Princeton University Press, 1980 [1377].

Laffer, A.B., “Government Exactions and Revenue Deficiencies’, 1981, Cato Journal, vol.
1, no. 1, pp. 1-21.

117



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
33.

34.

Laffer, A.B., ‘The Laffer Curve: Past, Present, and Future’, 2004, The Heritage Founda-
tion, Executive Summary Backgrounder, no. 1765, [Online] available at https://www.
heritage.org/taxes/report/the-laffer-curve-past-present-and-future, accessed on Octo-
ber 15, 2018.

Nutahara, K., ‘Laffer Curves in Japan’, Journal of the Japanese and International Econo-
mies, 2015, vol. 36, no. June, pp. 56-72.

Sanyal, A., Gang, IN., and Goswami, O., ‘Corruption, Tax Evasion and the Laffer
Curve’, 2000, Public Choice, vol. 105, no. 1-2, pp. 61-78.

Sen, H., ‘Olivera-Tanzi Etkisi: Tiirkiye Uzerine Ampirik Bir Calisma (Olivera-Tanzi
Effect: An Empirical Study on Turkey)’, 2003, Maliye Dergisi, vol. 143, pp. 30-57.
Slemrod, J., ‘On the High Income Laffer Curve’, in Slemrod, J. (ed.), Tax Progressivity
and Income Inequality, Cambridge: Cambridge University Press, 1996, pp. 177-210.
Smith, A., An Inquiry into the Nature and Causes of the Wealth of Nations, Atlantic Pub-
lishers & Distributors Ltd., 2008 [1776].

Stotsky, J.G. and WoldeMariam, A., ‘Tax Effort in Sub Saharan Africa’, 1997, IMF
Working Paper, no. 97/107, [Online] available at https://www.imf.org/external/pubs/ft/
wp/wp97107.pdf, accessed on October 15, 2018.

Stuart, C.E., ‘Swedish Tax Rates, Labor Supply and Tax Revenues’, 1981, Journal of Po-
litical Economy, vol. 89, no. 5, pp. 1020-1038.

Tanzi, V., ‘Inflation, Lags in Collection, and the Real Value of Tax Revenue’, 1977, IMF
Staff Papers, vol. 24, no. 1, pp. 154-167.

Tanzi, V., ‘Inflation, Real Tax Revenue, and the Case for Inflationary Finance: Theory
with an Application to Argentina’, 1978, IMF Staff Papers, vol. 25, no. 3 pp. 417-451.
Tanzi, V., “The Laffer Curve Muddle’, in Forte, F., Mudambi, R. and Navarra, P.M.
(eds.), A Handbook of Alternative Theories of Public Economics, Cheltenham: Edward El-
gar Publishing Limited, 2014, pp. 104-115.

Trabandt, M. and Uhlig, H., 'How Do Laffer Curves Differ Across Countries?’, in Ale-
sina, A. and Giavazzi, F. (eds.), Fiscal Policy After the Financial Crisis, A National Bureau
of Economic Research Conference Report, Chicago and London: University of Chicago
Press, 2013, pp. 211-249.

Trabandt, M. and Uhlig, H., ‘The Laffer Curve Revisited’, 2011, Journal of Monetary
Economics, vol. 58, no. 4, pp. 305-327.

van Ravestein, A. and Vijlbrief, H., “Welfare Cost of Higher Tax Rates: An Empirical
Laffer Curve for the Netherlands’, 1988, De Economist, vol. 136, no. 2, pp. 205-219.
Wagner, R. and Weber, W.E., “"Wagner’s Law, Fiscal Institutions, and the Growth of
Government’, 1977, National Tax Journal, vol. 30, no. 1, pp. 59-68.

Walewski, M., ‘A Short Play on the Idea of the Laffer Curve in Transition Economies’,
1999, CASE-Center for Social and Economic Research Working Paper, no. 175, pp. 1-28,
[Online] available at https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1444807, ac-
cessed on October 15, 2018.

Wanniski, J., ‘Sketching the Laffer Curve’, The Yorktown Patriot, 14 June 2005.
Wanniski, J., “Taxes, Revenues, and the ‘Laffer Curve’, 1978, The Public Interest, no. 50,
pp. 3-16.

Woolridge, ].M., Introductory Econometrics: A Modern Approach, Thomson/South-West-
ern, Cengage Learning, 2012.

118



