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Summary

In this dissertation, we examine the determinants of the effective tax rate (ETR)

of Greek firms. The corporate effective tax rate plays a worthwhile role in fiscal

and tax policies for companies and analysts. One of the most important issues in

tax field, is to determine effective tax rates. The basic aim of this assignment is to

study the relationship between the effective tax rate and the firm size, profitabil-

ity, financial leverage, inventory intensity and capital intensity. One ETR measure

is based on income before taxes and another ETR measure is based on operating

cash flows. We select a panel data set of 4213 Greek non-financial firms over the

period 2006-2015. The data are panel. We estimate our regression model by OLS,

fixed effects and random effects. The results show that more profitable and larger

firms have higher effective tax rates and the more leveraged and capital intensive

companies have lower ETRs. The only variable that appears to be statistically

insignificant is inventory intensity. The findings have broad implications for fur-

ther academic research, as well as for current policy debates about reforming the

corporate tax system.

Keywords: effective tax rate, firm size, profitability, leverage, inventory intensity,

capital intensity, corporate tax system
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Περίληψη

Η συγκεκριμένη διπλωματική εργασία θα εξετάσει τους προσδιοριστικούς παράγοντες

του αποτελεσματικού συντελεστή φορολόγησης των ελληνικών επιχειρήσεων. Ο

εταιρικός αποτελεσματικός φορολογικός συντελεστής διαδραματίζει σημαντικό ρόλο

στην δημοσιονομική και φορολογική πολιτική για τις επιχειρήσεις και τους αναλυτές

με αποτέλεσμα ένα από τα πιο σημαντικά θέματα στο φορολογικό τομέα είναι να κα-

θορίζεις τους πραγματικούς φορολογικούς συντελεστές. Ο βασικός στόχος αυτής

της εργασίας είναι να μελετήσει την σχέση του αποτελεσματικού φορολογικού συν-

τελεστή με το μέγεθος, την κερδοφορία, την μόχλευση, την κεφαλαιακή και αποθε-

ματική ένταση της επιχείρησης. Το ένα μέτρο του αποτελεσματικού φορολογικού

συντελεστή βασίζεται στο εισόδημα προ φόρων και το δεύτερο στις λειτουργικές

ταμειακές ροές. Επιλέξαμε ένα δείγμα από 4213 ελληνικές επιχειρήσεις μη- χρημα-

τοοικονομικές για την περίοδο 2006-2015. Τα δεδομένα μας είναι σε μορφή πάνελ.

Χρησιμοποιείται ανάλυση παλινδρόμησης για την εκτίμηση υποδειγμάτων με τις μεθό-

δους ελαχίστων τετραγώνων, σταθερών και τυχαίων επιδράσεων. Τα αποτελέσματα

δείχνουν ότι οι μεγαλύτερες και πιο κερδοφόρες επιχειρήσεις έχουν υψηλότερο αποτε-

λεσματικό φορολογικό συντελεστή και οι επιχειρήσεις με μεγαλύτερη μόχλευση και

κεφαλαιακή ένταση έχουν χαμηλότερο φορολογικό συντελεστή. Η μόνη μεταβλητή

που εμφανίζεται ως στατιστικά μη σημαντική είναι η ένταση των αποθεμάτων. Τα

ευρήματα έχουν ευρείες επιπτώσεις για περαιτέρω ακαδημαική έρευνα καθώς συνε-

ισφέρουν ουσιαστικά στις τρέχουσες πολιτικές συζητήσεις σχετικά με την μεταρ-

ρύθμιση του εταιρικού φορολογικού συστήματος.
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Chapter 1

Introduction

Corporate effective tax rates (ETRs) are often used by investors, managers and

shareholders as an instrument to make inferences about corporate tax systems

because they provide a convenient summary statistic of the cumulative effect of

various tax incentive and corporate tax rate changes (Kern and Morris, 1992, p. 81;

Gupta and Newberry, 1997, p. 1). Evidence in Greece has shown that effective tax

rates vary across firms and over time, which means that the corporate tax system

is inappropriate and this is a good reason for tax reforms (Shevlin and Porter,

1992, p. 60). However, in Greece there is a lack of research on ETRs. Corporate

tax rate is a tool of fiscal policies. All governments desire to establish a statutory

tax rate, because as it is well known taxes are an important source of revenue so

as to develop their public policies. However, the willingness to increase taxes in

order to satisfy that purpose has been restricted by other important aspects such

as the relevance of corporate taxation to the attractiveness of foreign investments.

Evidence worldwide has shown that ETRs vary across firms and over time.

The extent of neutrality of the corporate income tax system is examined em-

pirically in this study by determining whether differences in effective corporate

tax rates between Greek firms can be related to the size of the firm, degree of

capital intensity, inventory intensity, degree of leverage and profitability. We ex-

pect those variables to be related to firms’ tax expense. The relation between

1
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industrial sector effects and ETR has been investigated in various studies (e.g.,

Gupta and Newberry, 1997; Kern and Morris, 1992; McIntyre and Nguyen, 2000;

Omer, Molloy and Ziebart, 1993; Zimmerman, 1983). In accordance with prior

research, ETR is defined as the ratio of tax income to pre-tax income. As a second

measure of effective tax rate the ratio of tax expense to cash flow from operations

is used (Richardson and Lanis, 2007). Robinson et al. (2010) has shown that

evaluation of a firm’s tax department as a “profit center” is associated with lower

effective tax rates than if it was categorized as a “cost center”. So, each reduction

of taxes contributes to an increase of earnings, which is divulged in the financial

statements. As it is known, the main purpose of firms’ activity is to create value

to shareholders, investors so actions to minimize the tax burden go with that

objective.

The majority of companies are involved in tax planning with the main purpose

of reducing their income taxes as the income tax expenses will reduce their profits.

Most firms prefer to hire a tax agent with the purpose of minimizing the taxes re-

quired to pay (Murphy, 2004). Tax planning is considered as a legal tax avoidance

scheme. However, all the companies have not the same opportunities to carry out

tax planning. Firms within different industries can be involved differently in tax

planning.

Research has shown a significant negative association between ETRs and firm

size and a significant negative association with capital structure in terms of lever-

age. A significant positive association is also has been observed between ETRs

and inventory intensity. In these studies there is a shared concern that Greek

firms may pay more or less than their fair share of tax. It is not surprising that

various tax benefits, may be given to “strategic” firms and sectors in order to

promote both economic and social goals including: protecting domestic sectors

from foreign competition, enhancing efficiency, fostering high-tech development

and increasing exports. One result of the policy is that some firms and sectors are

in a good position to influence the government for favorable treatments such as
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tax treatments.

The main intention of this paper is to provide evidence on the determinants of

the effective tax rate (ETR). In order to do this, an extensive sample of 4213 Greek

non- financial firms was selected for the period 2006-2015 with the use of panel

data analysis. After descriptive analysis and Pearson’s correlation we estimate the

regression model with OLS, fixed effects and random effects.

The remainder of this study is organized as follows. Chapter 2 describes prior

researches that have taken part last years and played an important role at current

studies, chapter 3 the basic determinants of effective tax rate and the hypotheses

are developed and last the Greek corporate tax system. Chapter 4 describes the

sample selection process, the empirical model and variable definitions. Chapter 5

reports and analyses the results that come from my dataset and lastly chapter 6

contains a summary and concluding remarks.



Chapter 2

Prior Research

Previous research on corporate tax burdens is limited, because an appropriate

data base is not easily available. However, previous research on effective tax rate

(ETR) has examined ETR differences across industrial sectors and the neutrality

of corporate tax system with respect to the size of the company. The studies of

sector effects on ETR were especially carried out at the past years (e.g., Harberger,

1959, Rosenberg, 1969, Siegfried, 1974). Nowadays, the attention has been shifted

to the size of firm (e.g., Kern and Morris, 1992, Kim and Limpaphayom, 1998,

McIntyre and Nguyen, 2000, Porcano, 1986; Salamon and Siegfried, 1977, Wilkie

and Limberg, 1990, Zimmerman, 1983).

As I mentioned before one group of studies has examined ETR differences

across industries. Harberger (1959) found that firms in various industries such as

textiles, real estate, petroleum and farming paid lower income taxes than compa-

nies in other industries. The lower tax rates especially for these industries were

due to capital gain and tax reductions granted to firms engaged in extracting and

developing natural resources.

A second group of studies has examined as mentioned before ETR differences

across the neutrality of corporate tax system. Siegfried (1972) studied the effect

of firm size on the effective tax rates (ETRs). He found that larger firms may have

lower effective tax rates than smaller companies for two at least reasons. First of

4
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all, the large firms have more resources so as to develop tax planning and secondly

larger firms have always the ability to enjoy political power.

Two basic disadvantages are observable in prior research on corporate tax

burdens. First studies of industry differences in ETRs can be criticized for two

potential reasons. 1) Corporations are seldom engaged in a single category of

industry and 2) the data of each industry are based on total amounts of all firms

and individual firm differences are submerged. Lastly, the majority of studies

of non-neutrality of the corporate tax system have focused on a single biasing

variable at a time.



Chapter 3

Literature Review

Corporate taxation is becoming more and more relevant to corporate financial

decisions. Many researchers present lots of financial decisions that are influenced

by taxes. As we all know, taxation always affects a firm’s performance. As a

result, there is an increasing concern to find ways to reduce the firms’ tax burden.

Nominal tax rates say very little about firms’ tax expense. In fact, a firm’s tax

expense is obtained by applying a series of deferrals and accruals to the amount

resulting from the multiplication of statutory tax rate and the pretax income.

This is provoked by some similarities between accounting and fiscal systems which

have different rules about the treatment of some items of financial statements.

These dissimilarities can be used by managers in order to reduce effective tax

rates (ETRs) through a legal way. The purpose to minimize total tax expenses

has been labelled with various terms by researchers. For instance, Desai and

Dharmapala (2006) called it as ‘tax avoidance’. Armstrong et al. (2012) named it

as ‘tax planning’ while, Minick and Noga (2010) termed it as tax management.

6
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3.1 Determinants of Effective Tax Rate and Hy-

potheses Proposed

It is really important to examine the possible explanatory variables for the effective

tax rate (ETR), because the most business decisions have fiscal repercussions.

Corporations are obliged to know that their ETRs are affected by their previous

investment and funding decisions.

3.1.1 Firm Size and Effective Tax Rate

Effective tax rates are determined by various firms’ characteristics. There are two

competing views about the relation between firm size and effective tax rate (ETR):

the political cost hypothesis and the political power theory. The relationship be-

tween firm size and effective tax rate (ETR) will be positive under the political

cost theory. Under the political cost theory, effective tax rates are a proxy for

political cost for the reason that taxes paid are a mean of wealth transfer from

corporations to other social groups. Effective tax rates are playing a very impor-

tant role for a firm to succeed and as we know firms with greater success will be

exposed to more political scrutiny. As larger firms are subject to more in depth

scrutiny from public authorities they have reluctance to reduce effective tax rates.

As a result, the larger firms would have a higher taxation liability compared to

firms, which are smaller and less successful. All these represent the political cost

theory. The alternative aspect under the political power theory is that larger firms

have lower effective tax rates because they can devote more resources to tax plan-

ning or adopt accounting practices that lower their ETRs. Also the larger firms

can enjoy political power. Generally speaking, larger firms have more power and

resources to manage taxes it is expected to have lower ETRs (Siegfried, 1972).

The evidences cannot show a clear relationship between firm size and the ef-

fective tax rate. Researchers such as Zimmerman (1983), Wang (1991), Plesko
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(2003), Calvé Pérez et al. (2005) and Noor et al. (2010) show a positive relation-

ship between firm size and tax liability, in line with the political cost hypothesis.

On the other hand, writers such as Porcano (1986), Derashid and Zhang (2003),

Richardson and Lanis (2007) and Chen et al (2010) show a significant negative

relationship between firm size and effective tax rate. In addition, Stickney and

McGee (1982), Gupta and Newberry (1997), Fernández-Rodríguez (2004) and Liu

and Cao (2007) show that there is no significant relationship between firm size and

ETR. Also a surprising research from Fonseca Díaz et al. (2011) find a nonlinear

relationship between firm size and ETR and up to a certain firm size, the relation-

ship is positive, but then the tax liability of companies becomes lower. Therefore,

we expect that firms’ size influences ETRs but cannot predict the exact direction

of this relation.

3.1.2 Leverage and Effective Tax Rate

The relationship between corporate capital structure and tax burden has been

studied both theoretically and empirically in various research studies. The way

that a corporation chooses its financing resources is very important due to different

fiscal treatment of the different ways of funding. A company has to decide either

equity financing or debt financing. A significant advantage of using debt financing

over equity financing is that lenders do not have to say in how you run your

business. With debt financing, business owners enter into a relationship with

lenders that ends as soon as the lender has been paid back. (Elizabeth Palermo,

2014).

The only drawback is that debt has to be repaid every month, regardless of

how well a business is doing. That means that if your sales take a dip, you may

find yourself unable to make your monthly loan payment.

The second way of financing is from equity. The main advantage of using

equity to fund a business is that you don’t have to pay investors back right away.

That means you have more time to grow your business before you need to start
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worrying about how you’re going to pay for it all. The biggest disadvantage of

using equity to fund a business is that equity investors actually own a percentage

of the business in which they invest. Therefore, if the business owner gives up too

much of an equity stake (more than 49 percent) in his or her business, he or she

can quickly lose control of the business.

Researchers such as Plesko (2003), Richardson and Lanis (2007) have proved

that there is a negative relationship between leverage and tax burden. Conversely,

some researchers such as Harris and Feeny (2003) and Chen et al. (2010) have

found a positive relationship between these two variables. In 2011 Fernández-

Rodríguez and Martínez Arias found a nonlinear relationship between leverage

and ETR. Generally, higher leveraged firms have lower ETRs.

3.1.3 Capital Intensity and Effective Tax Rate

In the most tax environments companies are allowed to deduct for depreciation

of property, plant, and equipment (PPE). As a result, firms with high level of

tangible fixed assets usually have lower tax liabilities. At the same time some

countries in the world give some tax incentives to those companies that acquire

new tangible fixed assets.

Various studies have shown that there is a positive relationship between tangi-

ble fixed assets and effective tax rate. Also the deductibility of depreciations and

amortizations are an important part of firm’s costs. Studies by Gupta and New-

berry (1997), Richardson and Lanis (2007) and Derashid and Zhang (2003) have

shown that capital intensity has a negative impact on effective tax rate (ETR). On

the other hand, there are some writers, who have found that a positive relationship

between capital intensity and ETR such as Wilkinson et al. (2001) and Plesko

(2003). Additionally, there are two researchers that found a nonlinear relationship

between capital intensity and tax burden—positive up to a certain level of non-

current assets and negative then. These researchers are Fernández Rodríguez and

Martínez-Arias (2011).
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3.1.4 Inventory Intensity and Effective Tax Rate

Inventory intensity has not been used extensively as an explanatory variable for

effective tax rate in prior studies. Gupta and Newberry (1997) were the first, who

use this variable as a deterministic factor of ETR and manage to find a statistically

significant relation. On the other hand, Derashid and Zhang (2003) do not find

any statistically significant relation between ETR and inventory intensity. These

authors that found a statistically significant relation between the two variables

argue that corporations with higher level of inventory intensity have higher ETR.

Moreover, if someone find a possible relation between the ETR and inventory in-

tensity this will be due to the substitution effect between inventory investment and

capital investment. So as we can all understand, inventory intensity is expected

to lead to a larger level of tax liability.

3.1.5 Firm Profitability and Effective Tax Rate

Profitability is one of the most basic factors for tax burden as the firms with the

higher earnings have larger profits and pay its taxes each year. Firms with lower

profits pay less taxes most of times. This positive association between firm’s prof-

itability and ETR has been found by various writers such as Stickney and McGee

(1982), Gupta and Newberry (1997) and Richardson and Lanis (2007). However,

there are some researchers who argue that some profitable corporations can bene-

fit from tax exemptions and tax deductions by the government. Furthermore, the

more profitable firms have not very high costs that are associated to managing

taxes because they have more resources to invest in activities that have to do with

tax planning with which they can pay lower taxes. Additionally, companies with

higher pre-tax earnings have lots of incentives to invest in tax management or

tax planning so as to reduce their tax burden and therefore their ETR. Finally,

some studies have found that the most profitable firms have to pay lower taxes

(Derashid and Zhang, 2003; Noor et al., 2008).
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3.2 Findings of the Greek Corporate Tax System

The main findings are that the Greek tax system is based mainly on indirect tax-

ation to raise funds needed to finance its activities. A more detailed examination

shows that the lag of direct taxation is mainly due to tax evasion from the large

number of self-employed. Revenues from indirect taxes are relatively high although

tax evasion is quite extensive. Potential for further increase of rates does not seem

to exist after the increases of recent years and the only way to increase revenue

is to reduce tax evasion. The business tax is not high but the recent increase in

tax retained earnings must be reversed in order to stimulate investment incentives

(Chrysaphi Eleni, 2014).

3.2.1 Basic weaknesses of the Greek Corporate tax system

While before the crisis the main problem was bureaucracy, in 2013 the main ob-

stacle was the difficulty of financing the firms with the bureaucracy coming to the

second position. The level of tax rate is a major obstacle because of the instability

and economic policy, corruption, labor market restrictions. The main problem is

not the increased tax rates but the whole corporate tax system. The large revenue

shortfalls identified can at least partly be attributed to the poor performance of

tax administration mechanisms in Greece and the related problem of widespread

tax evasion. Most Greek governments, in the recent past, had knowledge of this

issue and announced their firm intention to address it, mainly through adopting

new pieces of legislation that would supposedly enhance revenue collection and

intensify tax controls. The numerous tax reforms introduced year by year in-

volved mainly changes of tax rates, while the structural weaknesses of the tax and

tax administration systems remained intact. Over the last months, the govern-

ment has announced a series of measures involving increases in tax rates on the

one hand and ways of combating tax evasion on the other, including intensified

tax controls. In general the adopted measures aiming at the containment of tax
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evasion need a more ambitious approach in order to address the weaknesses of

the institutional framework of the tax system and tax administration mechanism

(Georgia Kaplanoglou and Vassilis T. Rapanos, 2011).

3.2.2 Effectiveness Of Tax Administration

The tax administration employs more and more strongly the interest of govern-

ments and international organizations. Basic priority of our country is to reform

the tax administration and active role in this effort has been undertaken by Task

force. Enough has been done to increase the efficiency of tax administration such

as reducing the number of tax offices. In an effort made by the European Com-

mission to reduce the bureaucratic costs to businesses and citizens was also done

a study of the costs which are undertaken by the businesses so as to comply with

the European and local laws. The cost of conformity to law in GREECE is 1.45%

of GDP, which is the fifth highest in Europe. In a recent survey of public adminis-

tration in Europe, the Commission presented various indices including one for the

performance of the tax administration. The performance of our country is lower

even from countries such as Romania, Hungary and Latvia. Generally speaking,

the issue of tax administration is very important (Chrysaphi Eleni, 2014).

The size of the underground economy in our country is among the highest in

the EU. The companies that tax evade are usually small and less competitive and

survive through tax evasion, while the larger and more extrovert companies that

are better organized do not have the same possibilities of tax evasion. To deal

with this problem is to understand the causes such as the level of tax rate, the

large number of self-employed and the ineffective tax administration. The level

of tax rates was not a problem in our country although recent measures have

increased significantly the rates of indirect taxation. The issue of self-employment

is very important since our country has one of the highest rates in the European

Union. Self-employed are either by themselves or have very small businesses and

it is difficult for tax authorities to identify any violations of law. Corruption is an
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important element since all indicators show that the phenomenon is widespread

especially in our country while complying with its obligations is a result of a cost-

benefit analysis as a result the degree of compliance with the tax legislation will

be increased if the government increases checks and fines.

Good tax administration systems (Bird, 2004 and 2008) are characterized by

some certain aspects. Firstly, a tax administration must have adequate resources

in terms of infrastructure and an appropriate organizational structure. Second,

a tax administration needs an information system to ascertain the existing and

potential tax base, including the collection of information from potential taxpayers

themselves, from third parties and from internal sources of the tax administration

through an internal communication system. Third, a tax administration needs a

system of penalties for non-complying taxpayers, where the structure, severity

and coverage of penalties are carefully planned and perhaps also a system of

rewards for complying taxpayers in order to give more tax incentives. Last, a tax

administration must select strategies and set out administrative rules to counter

each type of non-compliance by different groups of taxpayers.

In order to have an improved tax administration in Greece we need:

1. Reorganizing and consolidating tax administration offices and appointing

members of staff on the basis of meritocracy and not party affiliation criteria.

2. Simplifying and rationalizing the entire tax system. It is not easy to pinpoint

issues of enhancing the efficiency of tax administration without taking into

account consideration both the degree of complexity of the tax structure and

the extent to which this structure remains stable over time.

3. Changing the tax audit system. Tax audits should be organized so as to iden-

tify individuals or enterprises with high risk of evasion. This method should

replace the current enormous discretion of individual tax officers which cre-

ates incentives for corruption.
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4. Improving the efficiency of the Greek judicial system. Millions of euros

revenues are blocked in courts for lots of years until decisions are taken. So

we can understand that the tax courts should be able to make their decisions

faster.

Improving the tax administration is a really long term procedure and demands

great willingness by the Greek government, because taxpayers must not be viewed

by the tax authorities as clients.

3.2.3 Consequences Of Increasing Tax Rates

Regarding the taxation of enterprises, representatives of Business Association con-

sider that there cannot be a continuous increase in the business tax or dividend

tax, while the efforts of dealing with the tax evasion are not enough. It is also

preferable to have a tax rate that does not change so as to know the potential

investor that horizon will be clear, with no changes to fiscal framework (Vergados,

2009). The Bank of Greece supports that further increase of tax rates will accel-

erate the recession and will probably lead to a decrease rather than an increase in

public revenues (Magazine Reporter, 2011).

The instant reduction of tax evasion is necessary if we want to have higher

revenues. Regarding the tax burden, there are no margins for additional business

taxes and the policy of increasing revenues which is necessary must give priority

to arrest tax evasion. If the tax burden on taxpayers is increased this will aggra-

vate the recession and will achieve the opposite of the desired effect leading to a

reduction of revenues.

To conclude, the current Greek corporate tax system is extremely complex and

requires immediate interventions to simplify it. The complexity of its operation is

due to continuous tax reforms, the existence of many different types of taxes, the

lack of organized public finance services and a full computerized tax system as a

result the citizens of Greece not to be satisfied with their country’s tax system.
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3.2.4 Corporate tax compliance during macroeconomic fluc-

tuations

There are studies that examine the relation between macroeconomic fluctuations

and corporate tax compliance. We find strong evidence that there is negative

association between economic conditions, as measured by gross domestic product,

and corporate tax avoidance thus confirming recent prior evidence. We also find

that the association between the state of economic conditions and corporate tax

evasion is positive. In other words, based on quantitative results combining firm-

level and macroeconomic data, we argue that, all other things being equal, during

recession phases (expansion phases) firms tend to avoid but not evade taxes (not

avoid but instead evade taxes). It remains unclear whether this behavior is inher-

ently stimulated by firm-specific motivations or it is the governmental practices,

policy decisions and tolerance that lead to this phenomenon as a mean for example

to mitigate the effect of crisis to the society.



Chapter 4

Sample, Empirical Model and

Variable Definitions

4.1 Sample Selection

For this research, data were obtained from imentor, which is a powerful database

that covers all Greece based firms, industries and professionals and through in-

ternational alliances provides business information for companies worldwide. The

panel data set consists of 4213 Greek firms especially from the sector of manufac-

turing over the period 2006-2015. As is really common to other research, financial

firms were excluded from the sample because these companies have some special

characteristics that will distort the research. It should be noted that the sample

contains firms that disclose negative effective tax rates (this means that they have

a tax refund) as the interpretation in these cases could be really complicated. Ad-

ditionally, observations in which ETRs is over 1 would be also eliminated so as

not to have distorted results.

16
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4.2 Empirical Model and Variable Definitions

Our empirical analysis involves the following regression model:

ETRt = β0 + β1SIZEt + β2LEVt + β3CAPINTt + β4INV INTt + β5ROAt + β6Y EAR + εt (4.1)

As mentioned above, the dependent variable is the effective tax rate (ETR). In

the literature several definitions have been used for ETR. In this research, ETR is

defined as Total Tax Expense to Pre Tax Income. Alternatively definition is Total

Tax Expense to Cash Flow from Operations. Now it is very important to mention

that we constrain our effective tax rates between 0% and 100%. In the case that

the dependent variable becomes negative (either tax expenses or pretax income is

negative) then we define the effective tax rate as 0. With this restriction we take

into consideration the possibility of a firm to have tax refund. So this restriction

will be very important especially when we will proceed to the regressions.

Size firm (Size) is computed either as the logarithm of the company’s total

assets or as the natural logarithm of the firm’s total sales. In my study I will use

the first definition of size firm (Size). As mentioned before we do not know its

relation with ETR. A positive relation between these two variables will represent

the political cost theory and a negative relation the political power theory-firms

adopt accounting practices that lower their ETRs.

Leverage (LEV) is considered to be one of the most determinant variable of

effective tax rate. Leverage is defined as the long run debt to shareholder’s equity

or the total debt to total assets (Derashid and Zhang 2003; Feeny et al. 2006).

Most studies have shown that there is a negative relationship between ETR and

Leverage. However, there are firms which intentionally get a bank loan in order

to reduce their ETR.

The capital intensity (CAPINT) is defined as the property, plant and equip-

ment (PPE) to total assets. Corporations with high level of tangible fixed assets
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usually have lower tax liabilities, because most countries give tax incentives to

firms that acquire new assets. However, there are various prior research which

have found a positive relation between capital intensity and ETR.

The second variable that indicates the asset mix is inventory intensity (IN-

VINT). This variable is used to more recent studies and is defined as the total

inventories to total assets. Gupta and Newberry (1997) were the first, who use this

variable as a deterministic factor of ETR and manage to find a statistically sig-

nificant relation. All studies have shown that there is a positive relation between

ETR and inventory intensity. The first writer who found this positive relation was

(Newberry, 1997).

Profitability is maybe considered as the most basic factor for tax burden. For

this study the most suitable variable to measure profitability is ROA, which is

defined as pretax income to total assets. The majority of the studies have found

a positive relation between profitability and ETR, but there are some researches

who claim that sometimes the more profitable firms have lower ETR due to tax

exemptions and tax deductions given by the government.

Lastly, we will include dummies for all years in order to control the year effects

(YEAR). The set of dummy time variables will be one for each year so as to

capture the influence of time.

The following table summarizes all the variables that have been used to the

present study and its definitions.
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Table 4.1. Variable definition

Variables Definition
ETR Total Tax Expense/pretax income

Firm Variables
Size log(Total Assets)

Leverage Long Run Debt/Shareholder’s Equity
Capital Intensity PPE/Total Assets
Invenory Intensity Total Inventories/Total Assets

ROA Pretax income/Total Assets



Chapter 5

Results

5.1 ETRs per year

Before presenting the descriptive analysis of this study we will first show (in table

5.1) the effective tax rates (ETRs) for a sample of 4213 Greek corporations over the

ten years that have been studied (2006-2015). Results are shown on the following

table.

Table 5.1. ETR per year

Years ETRs (percent)
2006 18.44
2007 15.85
2008 16.01
2009 14.99
2010 14.28
2011 11.89
2012 11.54
2013 15.14
2014 16.51
2015 23.82
mean 14.99

In 2006 the effective tax rate was 18.44 percent, while the following years

we can observe a significant drop to 15.85 percent (2007), 16.01 percent (2008),

20
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14.99 percent (2009), 14.28 percent (2010), 11.89 percent (2011) and 11.54 percent

(2012) because of the high rates of growth in Greece as a result to have restricted

tax incentives. From 2013 and then we have a remarkable increase to a higher tax

rate because of the Greek’s economy recession as the country needs more taxes so

as to survive. So, in 2013 the ETR reach 15.14 percent, 16.51 percent (2014) and

finally 23.82 percent on the last year (2015).

5.2 Descriptive statistics

Table 5.2 reports the descriptive statistics of means, standard deviation, minimum

and maximum for both dependent and explanatory variables over the period 2006-

2015.

Table 5.2. Descriptive statistics

Variables Obs Mean Std. Dev Min Max
ETR 10737 0.1499 0.1628 0 0.9951
Size 10737 14.3269 1.4464 7.0135 21.1939

Leverage 3787 2.4816 22.8397 1.75e-06 853.4811
Capital Intensity 10737 0.2526 0.2546 8.91e-09 0.9966
Invenory Intensity 10737 0.2082 0.2068 2.03e-06 0.9987

ROA 10737 0.0009 0.3020 -20.4414 2.2683

For the dependent variable, ETR has a mean 0.1499 and a standard deviation

0.1628. The effective tax rate (ETR) range from the lowest 0% to the highest

99.51 percent. The independent variables show different things. Size (log Assets)

has a mean 14.3269, standard deviation 1.4464 and range from 7.0135 to 21.1939.

Also leverage has a mean 2.4816 and range from nearly 0 to 853.4811, which is

an exorbitant amount. About 25.26 percent of the total assets are part of plant,

machinery and equipment or the so called PPE with the maximum value of capital

intensity to be 0.9966. The proportion of inventory to total assets is nearly 21

percent (20.82%) with a standard deviation 0.2068. The inventory intensity range
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from nearly 0 to 0.9987. In terms of profitability, the rate return on assets has a

mean nearly 0.00095 because of the recession that affects the Greek economy and

as a result the Greek firms that have much more less earnings compared to the

last years. The rate return on assets has a standard deviation 0.3020 while this

rate range from the minimum -20.4414 to the maximum 2.2683.

5.3 Pearson’s correlation

On Table 5.3 we can see Pearson’s correlations between effective tax rate (ETR)

and all the independent variables. As we expected there is a positive correlation

between ETR and Size (log Assets) with a value of 0.1012. This positive impact of

firm size on effective tax rate supports the political cost theory that was mentioned

in the section of literature review. Also we can see that effective tax rate is posi-

tively correlated with ROA with a value of 0.3711. This means that profitability

and growth can contribute to higher effective tax rates. Moreover, we can observe

that inventory intensity has also a positive impact on effective tax rate as the

most studies. On the other hand, capital intensity in negatively correlated with

effective tax rate. As we see effective tax rate is negatively correlated with capital

intensity with a value of 0.2639. Lastly, there is a negative correlation between

effective tax rate and leverage. So we can understand that there are corporations

that take on debt so as to have less tax rates. Considering correlations between

independent variables we observe that the size firm has positive correlation with

leverage and ROA which means that bigger corporations are more profitable and

negative correlation with capital intensity that means that larger firms tend to

be more capital intensive. In addition we can observe that more leveraged firms

are more capital intensive and are positively correlated with inventory intensity.

Leverage is negatively correlated with ROA. So the more leveraged firms are less

profitable. The highest correlation between explanatory variables is between cap-

ital intensity and inventory intensity. Additionally, capital intensity is negatively

correlated with ROA. This shows that the more capital intensive firms have less
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profitability. Inventory intensity has a marginal negative correlation with ROA.

Last but not least, we should bear in mind that the relatively low correlation be-

tween explanatory variables means that the problem of multicollinearity is not a

serious problem in our database.

Table 5.3. Pearson’s correlation matrix

ETR Size Leverage Capital Intensity Inv. Intensity ROA
ETR 1.0000
Size 0.1012 1.0000

Leverage -0.0531 0.0356 1.0000
Capital Intensity -0.2639 -0.0466 0.0247 1.0000
Invenory Intensity 0.0985 -0.0002 0.0012 -0.4533 1.0000

ROA 0.3711 0.0739 -0.0531 -0.2036 -0.0116 1.0000

5.4 Regression Results (OLS)

Now we will test which firms specific characteristics influence effective tax rates.

So table 5.4 reports the results of OLS regression on some firm’s characteristics

over the period 2006-2015. Also we have year dummies so as to control the time

effects. In our regressions we will use the White estimator in order to obtain robust

standard errors. As we have mentioned before effective tax rate is defined as tax

expense to pretax income. A second way to calculate effective tax rate is tax

expense to cash flow from operations, but we cannot calculate effective tax rate

with the second way as cash flows from operations are not easily available. The

coefficient for the explanatory variable Size (log Assets) is positive with effective

tax rate and significant (b=0.0078481, t=4.31). This supports the political cost

theory as the larger firms pay more taxes or have higher tax rates. This theory

reports that the main target is to redistribute the wealth to the social groups. This

finding were also found by Zimmerman in 1983. Also the relation between effective

tax rate and leverage is negative and significant (b=-0.0002424, t=-3.19). This

negative and significant association between ETR and leverage confirms the theory

that companies prefer debt financing rather that equity financing and that desire to
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take on debt so as to have lower tax rates. Now we will study the impact of effective

tax rate on capital intensity. Asset structure is correlated negative with ETR and is

of course as we anticipated statistically significant (b= -0.118667, t=-11.52). The

negative correlation between ETR and capital intensity is because of depreciations

and amortizations expenses. These were found also by Gupta and Newberry (1997)

and by Richardson and Lanis (2007). Moreover, we have a positive sign for the

coefficient of the independent variable inventory intensity and additionally we

should mention that is not statistically significant (b=0.0139792, t=0.84). Our

results are consistent with the study of Derashid and Zhang (2003) who also do

not find a significant relation between ETR and inventory intensity. The variable

inventory intensity is rarely used in the literature. Lastly, the explanatory variable

ROA is correlated positive with effective tax rate and is statistically significant

as the previous variables except from inventory intensity (b=0.6230122, t=16.67).

This positive correlation is consistent with the studies of Lanis and Richardson

(2007). This means that the more profitable corporations have higher profits as

a result to pay more taxes even if some studies (Derashid and Zhang) have found

that the more profitable firms have more resources for tax planning. To sum

up, ETR has a positive correlation with the variables of size, inventory intensity

and ROA and a negative association with leverage and capital intensity. Also

all variables except from inventory intensity are statistically significant. Last but

not least, the adjusted R-squared is 19.17%, which means that the explanatory

variables can explain in 19.17% the effective tax rate variation.
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Table 5.4. Determinants of effective tax rates

Stages OLS

Method OLS
Variable ETR
Constant 0.0792***

(2.66)

Size 0.0078***
(4.31)

Leverage -0.0002***
(-3.19)

Capital Intensity -0.1186***
(-11.52)

Inventory Intensity 0.0139
(0.84)

ROA 0.6230***
(16.67)

Year
2007 -0.0177*

(-1.70)

2008 0.0013
(0.12)

2009 -0.0046
(-0.44)

2010 -0.0051
(-0.46)

2011 -0.0324***
(-3.04)

2012 -0.0398***
(-3.47)

2013 -0.0354***
(-3.10)

2014 -0.0059
(-0.47)

2015 0.0627**
(2.06)

F-test 61.25
R2 0.1917
N 4213

* t-statistic in parentheses
*p<0.10, **p<0.05, ***p<0.01
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5.5 Regression Results (Fixed Effects)

Utilising the panel natute of the data, two basic specifications are available: fixed

and random effects models. The former treats the individual effects as fixed pa-

rameters requiring estimation, the latter as (independent) random drawings from

a particular distribution. Much has been said in the literature about which is the

correct specification but results are inconclusive (Mundlak (1978), Hsiao (1985)

and Hsiao (1986)). In light of this, we estimate both specifications. Now we will

check which firm’s characteristics and at which point influence effective tax rates

with only one difference compared to before: we will now use a fixed effects model.

From the following table (table 5.5) we can see the estimations for the fixed effects

model on some of the most basic firm’s characteristics such as the size, leverage,

capital intensity, inventory intensity and ROA over the decade 2006-2015. I should

mention for one more time that I will use dummy variables for the years in or-

der to control the time effects as a result to have more accurate estimations and

to be closer to the reality. In the estimations of the fixed effects model we will

use the Huber/White/Sandwich estimator of standard errors so as to have robust

standard errors. We will begin with the results from the following table: the size

of the companies is correlated positive with the dependent variable ETR and the

variable of size is also statistically significant (b=0.0535351, t=4.30). This is really

consistent with the political cost theory that larger firms pay more taxes or better

have higher tax rates, because they have more money and can offer more things to

the society with the taxes. Recent studies have found these associations between

ETR and firm’s size such as Minick and Roga (2010) and Kraft (2014). Next, we

can see the association between ETR and leverage. The coefficient of leverage is

as was expected negative and at the same time leverage is statistically significant

(-0.0002611, t=-4.44). The interpretation of these is that most firms prefer debt

financing rather financing from their equity and want to have higher debt in order

to pay less taxes or to have lower tax rates. Former findings of all these is from
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Kraft in 2014 except from Richardson and Lanis in 2007. The coefficient of the

explanatory variable capital intensity is negative and at the same time statistically

significant (b=-0.1996808, t=-5.04). This is because of the deductibility of depre-

ciations and amortizations expenses that makes the more capital intensive firms to

have lower effective tax rates. The most recent study was this from Rodriguez and

Arias in 2014. Moreover, we should highlight that the fixed effects model found

a negative association between inventory intensity and effective tax rate and the

independent variable of inventories to be statistically insignificant ( -0.0562012,

t=-1.05). Lastly, our results show a positive and at the same time significant rela-

tionship between firm’s profitability and effective tax rate (b=0.2976026, t=6.17).

This is absolutely logic because firms with bigger earnings pay more taxes and are

able to provide more things to the society. These were also findings of Derashid

and Zhang (2003) and Kraft (2014). Additionally the R-squared is 0.1025, which

means that the explanatory variables can explain in 10.25% the effective tax rate

variation.

To conclude, in this fixed model estimation we found that there is a positive

association between effective tax rate and size and between effective tax rate and

ROA. On the other hand, effective tax rate is correlated negative with capital

intensity, leverage and this time with inventory intensity (OLS results shown a

positive association between ETR and inventory intensity). All variables expect

from inventories are statistically significant.

5.6 Regression Results (Random Effects)

Now it is time to do one more regression in order to test which of the basic firm’s

characteristics affect effective tax rates using the method of random effects in

my panel dataset which consists of 4213 companies using for one more time year

dummies to capture the effects that come from time. Column 2 shows the results

of the regression model (Random effects). I should mention for one more time that

the dependent variable ETR is computed as the tax expenses to pretax income (not
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tax expenses to cash flow from operations). The coefficient for variable SIZE in

this regression is also positive as in OLS and Fixed effects model. This means that

all methods show that the larger firms have higher tax rates as a result to pay more

taxes. This is consistent to the political cost theory. The coefficient of variable

size is b=0.0108371 and t=3.46 which means that is statistically significant. The

coefficient of explanatory variable leverage is again negative and significant (b=-

0.0002579 and t=-4.11). In all cases in this sample that consists of Greek firms,

we can understand that the corporations want to take on with more debt in order

to have lower effective tax rates and to pay less taxes. Also we can conclude

that the Greek firms prefer debt financing rather equity financing. One important

drawback of using equity to fund a business is that equity investors actually own

a percentage of the business in which they invest. Therefore, if the business owner

gives up too much of an equity stake (more than 49 percent) in his or her business,

he or she can quickly lose control of the firm. In addition the capital intensity

variable is negative (as in OLS and fixed effects model) which reports that the

more capital intensive firms in Greece have lower effective tax rates because of

depreciations and amortizations expenses. Some countries in the world give some

tax incentives to those companies that acquire new tangible fixed assets. The

coefficient is -0.1381228 and the variable is statistically significant (t=-8.62). Now

we are going to talk about inventory intensity which is a variable that is used rarely

in working papers. This variable has a negative correlation with effective tax rate

(b=-0.0081874) and for one more time is not statistically significant (t=-0.31). We

can conclude that this variable does not play an important role in tax rates of the

Greek firms that are in my dataset. Also in this random effects model we can see a

positive association between ETR and ROA which was expected to be honest as at

most times the more profitable firms (have more earnings and taxable income) pay

more taxes. The coefficient is 0.4471391 and of course is statistically significant

(t=10.97). This positive association between firm’s profitability and ETR has been

found by various writers such as Stickney and McGee (1982), Gupta and Newberry
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(1997) and Richardson and Lanis (2007). We can observe an R-squared of 0.2065,

which means that effective tax variation can be explained in 20.65 percent by our

explanatory variables.

To sum up, in this model we found that ETR has a positive association with

firm’s size and ROA while it has a negative association with leverage, capital

intensity and inventory intensity. As in OLS and fixed effects model all explanatory

variables are significant except from the variable inventory intensity.
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Table 5.5. Determinants of effective tax rates

Stages Fixed and Random Effects

Method Fixed Effects Random Effects
Variable ETR ETR
Constant -0.5366*** 0.0597

(-2.85) (1.23)

Size 0.0535*** 0.0108***
(4.30) (3.46)

Leverage -0.0002*** -0.0002***
(-4.44) (-4.11)

Capital Intensity -0.1996*** -0.1381***
(-5.04) (-8.62)

Inventory Intensity -0.0562 -0.0081
(-1.05) (-0.31)

ROA 0.2976*** 0.4471***
(6.17) (10.97)

Year
2007 -0.0285*** -0.0214***

(-3.84) (-2.98)

2008 -0.0228** -0.0079
(-2.36) (-0.88)

2009 -0.0361*** -0.0172*
(-3.56) (-1.83)

2010 -0.0468*** -0.0237**
(-4.22) (-2.32)

2011 -0.0746*** -0.0520***
(-6.82) (-5.20)

2012 -0.0813*** -0.0588***
(-6.71) (-5.29)

2013 -0.0689*** -0.0493***
(-5.77) (-4.51)

2014 -0.0557*** -0.0272**
(-4.26) (-2.26)

2015 -0.0344 0.0196
(-1.16) (0.72)

F-test 14.47 -
R2 0.1025 0.2065
N 4213 4213

* t-statistic in parentheses
*p<0.10, **p<0.05, ***p<0.01
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Conclusions

Nowadays one of the most important factors in companies is the tax burden that

is caused by corporate income tax. The most valuable tool not only for managers

but also for shareholders is corporate effective tax rate, because this rate plays a

deterministic role when it is time to make their investment analysis in order to

make their strategic decisions. The main target of all managers and shareholders

is how to obtain important cash savings and they achieve this mainly with tax

reduction. This master thesis examines how effective tax rates are affected by the

financial and operational characteristics of firms. So we analyze the determinants

of effective tax rates using a panel data with a sample of 4213 firms from all

sectors except from financial services (because these firms will probably distort

our results) over the decade 2006-2015. Firstly, we estimate the regression model

with OLS method and then with fixed and random effects. The results are robust

so as to avoid the potential endogeneity of the explanatory variables.

First of all, the effective tax rates in 2006 was 18.44% while it drops to 11.54

in 2012. Then the effective tax rates are increasing and reach the rate of 23.82%

last year in 2015. We find that firms with larger size have higher corporate ef-

fective tax rates which is exactly consistent with the political cost theory that

was first reported by Zimmerman in 1983. The same association was founded to

fixed effects and random effects. We also observe a significant negative association

31
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between leverage and effective tax rate (OLS, fixed effects and random effects).

With this we can conclude that the Greek firms seem to have raised debt financing

in order to have lower tax rates and generally to have tax reductions. The second

thing that we can conclude is that Greek corporations do not prefer equity financ-

ing more than debt financing and this is a very important finding. Also we find

a significant negative correlation between effective tax rate and capital intensity.

This is due to the deprecation and amortization expenses. This association was

on a great amount anticipated. Now the situation for the explanatory variable

inventory intensity is more complicated. On OLS model there is a positive (but

insignificant) association with effective tax rate (Newberry, 1997), but on fixed

effects and random effects there is a negative (and insignificant again) association

with effective tax rate. As was mentioned in all cases the explanatory variable in-

ventory intensity is insignificant. This variable in not usually used as determinant

variable of effective tax rate in most papers and studies. In addition we find that

firm’s profitability which is probably the most important determinant of effective

tax rate has a significant positive association with ETR in all cases (OLS, fixed

and random effects). This means that the more profitable companies have to deal

with higher tax burdens. This positive association between firm’s profitability

and ETR has been found by various writers such as Stickney and McGee (1982),

Gupta and Newberry (1997) and Richardson and Lanis (2007).

One important advantage of our study is that our variables can be measured

year by year. Our finding will sure provide new knowledge to the scarce liter-

ature on effective tax rates and to the Greek corporate tax system. Managers,

shareholders and investors might find the results of the study very interesting as

effective tax rates influence firms performance and consequently, may influence

their remuneration and wealth. Also policy makers taking into account the effects

of ETRs can analyze the corporate tax system of a country and how to improve

it. Lastly, we should be aware of that these conclusions cannot represent the

firms of other countries, because each country has firms with different financial
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and operational characteristics and also each country has its own corporate tax

system.
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