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The study empirically examines the relationship between macroeconomic conditions and corporate tax
compliance in the Greek setting where extreme aggregate fluctuations have taken place. Using a
sample of 246,867 firm-year observations from 2004 to 2014, the study found strong evidence that there
is negative association between economic conditions, as measured by the rate of gross domestic
product, and corporate tax avoidance magnitude thus confirming recent prior evidence. We however,
found that the association between the state of economic conditions and corporate tax evasion
magnitude 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 of the
economy firms are basically intended to avoid taxes whereas during expansion phases firms are
basically focused and apply in a greater extent tax evasion practices. To the best of this study
knowledge this is the first study providing empirical evidence on how macroeconomic cycles affect all
aspects of corporate tax compliance behavior.

Key words: Tax avoidance, tax evasion, economic cycles.

INTRODUCTION

This paper studies the relation between macroeconomic
fluctuations and corporate tax compliance in an ideal
experimental setting: the Greek business environment for
the period 2004 to 2014 when the remarkable post Euro-
entrance growth period was followed by the recession of
2009 onwards, and when at the same period the
corporate tax rates changed seven times.

The interaction between macroeconomic forces and
tax compliance dimensions is examined at micro-level on
a panel dataset comprising all public and private firms
obliged to prepare financial statements in Greece. To
date, the impact of the macroeconomic conditions has

been tested only on the corporate tax avoidance
framework. Here we extend prior research by considering
both aspects of tax compliance that is, tax avoidance and
tax evasion.

Following Weisbach (2003), we classify tax avoidance
as legal tax planning and tax evasion as illegal. Both tax
planning activities (legal or illegal) have a wide range of
transactions whose primary intent is to lover firm’s tax
liability.

We employ a panel data set with detailed firm-level
information on all incorporated firms operating in Greece
over the period 2004 to 2014. To empirically test the link
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Table 1. Corporate tax rates and tax revenues in Greece.

Fiscal year Tax rate (%) Tax revenues (mil. €)
2014 26 -
2013 26 2.429
2012 20 2314
2011 20 4.589
2010 24 5.706
2009 25 5.960
2008 25 5.875
2007 25 5.704
2006 29 5.689
2005 32 6.402
2004 35 5.556

Note: Table presents the corporate tax rates in Greece (source
OECD). Articles 9 and 10 of the Law. 2238/1994 determines the
statutory corporate tax rate in Greece for each fiscal year, which
coincides with the calendar year. Note that the tax rate is constantly
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changing.

between macroeconomic fluctuations and tax com-
pliance aspects, we formulate several hypotheses
employing various proxies of corporate tax avoidance
and tax evasion as dependent variables.

The study independent variable is the most
representative  macroeconomic  variable  (GDP)
expressed at regional level (NUTS Il) in order to capture
existing significant inequalities among Greek regions.
Control variables used in prior literature complete the
set of variables for this study. All hypotheses are tested
through multivariate regression analysis considering
additional sensitivity analysis and robustness tests.

Unlike what might be expected, the study results
indicate a different interaction and impact of macro-
economic terms to tax avoidance and tax evasion
behavior of sample firms respectively. More specifically,
while we find a negative association between economic
conditions and corporate tax avoidance thus confirming
recent prior evidence we also found 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 mostly avoid
rather than evade taxes (mostly evade rather than
avoid). To the best of this study, this is the first study
providing empirical evidence on how macroeconomic
cycles affect corporate tax compliance behavior.

The results of this study contribute to the literature
by providing evidence of a rather paradoxical tax
compliance behavior adopted by firms depending on
the state of the overall economy. It remains unclear
whether this behavior is inherently stimulated by firm-
specific motivations or it is the governmental practices,
policy decisions and tolerance that lead to this

phenomenon as a mean (unconfessed though) for
example to mitigate the effect of crisis to the society. In
any case we believe that the confirmation of these
results in different institutional and cultural settings
along with the identification of possible factors driving
tax planning corporate decisions and in a complicated
and inconstant economic environment constitute
important issues for future research.

Corporate taxation and compliance framework in
Greece

Since 2009, Greece has entered a period of deep
recession as a consequence of prevailing serials
structural problems of the economy for many years. At
the same period, government tax reform efforts and
imposed corporate tax rate increases have not resulted
in anticipated tax revenues (Table 1)

Concerning its accounting system, Greece is
traditionally classified to the group of countries
considered to have a high book-tax alignment regime.
Greek Academic Achievement Plan (GAAP), since their
introduction in late 1980, were basically oriented to
serve tax collection purposes, and in almost all areas
tax regulations supersede GAAP. However, recently,
standard setters in Greece in accordance with the EU
Directive 2013/34 concerning the modernization of the
reporting system of EU non-listed firms, introduced the
new Greek Accounting Standards.

More specifically with the Greek Law 4308/2014 which
incorporated  legislation regulations of Directive

! According to OECD 2013, in Greece, as well as in other countries being in
declining points of Laffer curve, increased corporate tax rates did not
increase tax revenues.
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34/2013/EU, former Greek GAAP and the Code of Tax
Reporting and Transactions were abolished, and new
Greek Accounting Standards were applied from
1.1.2015 onward. New standards, governed by the
philosophy of International Financial Accounting
Standards (IFRS), aim to enhance reliability and
transparency of smaller entity’s financial statements
with a special view to the tax avoidance and tax evasion
issues thus introducing the obligation of an entity to
monitor the accounting basis as well as the tax basis of
the documentation regarding revenue, expenses,
assets, liabilities and equity.

In their empirical study, about firms tax-induced
incentives for earnings management, Karampinis and
Hevas (2013) investigate the effect of IFRS adoption in
the perceived book-tax conformity in Greece and
conclude that IFRS releasing financial income from tax
implications by reducing book-tax conformity. Further
their findings suggest that due to high book—tax
conformity in the pre-IFRS period tax pressure restricts

(exacerbates) upward (downward) earnings
management an effect that weakens after IFRS
adoption.

International monetary fund (IMF) provides a

comprehensive overview (IMF Country Report No.
13/155) about the tax revenue administration
characteristics in Greece, and their implications for the
economic growth. According to the report, tax collection
in Greece is very low by European Union (EU)
standards mainly due to two essential problems:

(1) Nonpayment of a large share of assessed taxes and
(2) Extensive usage of tax avoidance and tax evasion
schemes.

Weak enforcement and inadequate instruments or
workforce are expressed as the main sources of the
first problem. High self-employment rates, low
probability of detection, low effective penalties, weak
social norm of compliance, frequent use of amnesty
schemes, and pressure for business survival are among
other factors identified as critical for the prevalence of
corporate non-compliance.

Results of other empirical studies are also indicative,
and confirm the aforementioned arguments. Schneider
and Buehn (2012) in a cross-country study estimate the
size of the shadow economy in Greece at around 27%
of gross domestic product (GDP), compared to an
Organisation for Economic  Co-operation and
Development (OECD) average of 20.2%. According to
the authors, self-employment appears the most
significantly correlated variable with the size of the
shadow economy in Greece.

Similarly, Papageorgiou et al. (2012) find that the
largest difference between the tax systems of Greece
and the Euro Area countries concerns the effective tax
rate on self-employment income, which in Greece is
significantly lower, while 59% of the capital income tax

base in Greece consists of self-employment income”.

Using data on the outcomes of tax audits to Greek
listed firms for the period 1992-2006, Kourdoumpalou
and Karagiorgos (2012) estimated the mean rate of tax
evasion at about 16%, a rather high percentage for a
country where, at least until IFRS introduction in 2005,
book and tax accounting were strongly aligned.

Research background and Hypothesis development

Studies on the understanding of microeconomic
responses to aggregate fluctuations have mainly
concentrated on the effect of macroeconomic cycles on
firm default probabilities (Hackbarth et al., 2006;
Bernanke et al., 2009; Jacobson et al., 2013).

In general, their results provide evidence of a
substantial impact from aggregate fluctuations on
business defaults rates. The association between
macroeconomic conditions and quality of corporate
financial reporting has been investigated in various
contexts (Johnson 1999; Ho et al., 2001; Davis-Friday
et al.,, 2006; Jenkins et. al. 2009; Kousenidis et. al.
2013; Filip and Raffournier 2014) producing however
mixed results.
Concerning business reaction and tax behavior during
crises, traditional studies (Brondolo 2009; Sancak et al.,
2010) suggest that recessions cause a worsening in
firms’ tax compliance due to several factors such as
shortage of liquidity, deterioration of operational
performance and minimal perceived risk of tax
aggressiveness3 compared to the potential upside gains
(avoiding bankruptcy).

Useful insights are also given by other more recent
empirical studies focused on the interaction of
macroeconomic terms and firm-specific characteristics.
Edwards et al. (2013) provide convincing evidence, by
using a large sample of firms from 1987 to 2011, that
firms in financial distress increase tax aggressiveness
(lower near-term cash ETRs.) to generate additional
cash flows (firms require additional cash in order to
finance existing operations and remain solvent).

Richarson et al. (2015) based on a sample of US
publicly-listed firms over the 2006 to 2010 period,
indicate that both financial distress and the global

2 However, as it is shown in section 4, if we exclude self-employment data
from the analysis, effective tax rates of Greek firms are higher than EU
average for all the study period.

® There is no universally accepted definition of tax aggressiveness (Hanlon
and Heizman, 2010). Lisowsky et al. (2010) view tax aggressiveness as
actions close to the end of a continuum of tax avoidance activities that range
from legitimate tax planning to investments in abusive tax shelters.

* VAT or Value Added Tax is an indirect tax, implement first time in Greece
on 1987. VAT applies to all goods and services that are bought and sold for
use or consumption. Also VAT rates can vary between countries and
between certain types of products and services. In some countries it is known
as Goods and Services Tax (GST).



financial crisis are positively associated with tax
aggressiveness. In a similar study, the same authors,
Richarson et al. (2015) investigate for the same period
the effect of crisis on tax aggressiveness of publicly-
listed Australian firms and reach a similar study to that
of the US result that is, that tax aggressiveness is
magnified during periods of severe financial distress
such as that experienced during the crisis of 2008. It
should be noted that in these studies, the term tax
aggressiveness is used more as a synonym to tax
avoidance and not to tax evasion.

In the Greek context, Pappada and Zylberberg (2015)
measure corporate tax evasion by computing the VAT
collection efficiency after 2010. Using a theoretical
model calibrated to firm-level balance sheet data for
30.000 Greek firms authors show that following a VAT
increase, the response of tax evasion to the austerity
plan was larger among medium-size firms while around
one third of the tax increase is lost because small and
medium size firms expand their share of non-declared
activity.

Tagkalakis (2013) using data from the Greek
Economic Crime Fighting Unit tax inspections that took
place in 2012 investigates the links between tax audits
and tax offenders, and find that improvements in
economic sentiment are associated with lower tax
offenders-to-audits ratio.

In sum, there is evidence of significant relation
between macroeconomic conditions and tax compliance.
But due to the mixed results in prior literature, whether
an improvement in macroeconomic conditions lead to a
higher level of tax compliance for a firm is an empirical
guestion. Stated formally, we formulate the following
hypotheses to be tested in the study Greek sample:

(1) Hi: Ceteris paribus, there is no difference in
perceived firms’ tax compliance between recession and
expansion phase of the economy.

(2) Hy: Ceteris paribus, an improvement in macro-
economic conditions decreases firms’ tax avoidance.

(3) His: Ceteris paribus, an improvement in macro-
economic conditions decreases firms’ tax evasion.

Empirical model

In order to investigate the association between
corporate tax compliance and market fluctuations, we
specify the following cross-sectional regression by firm i
in year t:

TAXCOMP;; = By + By X GDP;; + B, X SIZE;; + B3 X ROA;; + B4 X LEV;; + B5 X NOL;; + B¢
X PPE;; + B, X INTANG; + Bg X EXPORT;; + By X EQINC;; + By X CASH; +
X Intustry + By X Year + e;,

1)

The model followed previous studies of Plesko (2007),
Frank et al. (2009) and Omer et al. (2012). Table 2
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present the variables included in the analysis.

The dependent variable TAXCOMP is proxied by four
measures. In their research, Hanlon and Heizman
(2010), review 12 measures of tax avoidance commonly
used in the literature. Following their research, we
measure tax avoidance in Greek firms with three
proxies:

(1) Effective tax rate (ETR)
(2) Adjustable effective tax rate (adjETR) and total
book-tax differences (BTD).

Each proxy capture different type of tax avoidance
activities. Based on Dyreng et al. (2010) we define
effective tax rate (ETR) for a given firm i for year t as:

Total income tax expence; .
ETR;, =

Pre tax accounting income; .

According to Greek Accounting Standards (Greek
GAAP) total income tax expense coincides with total
current tax expense. That occur because Greek GAAP
do not recognize deferred taxes.” In order to eliminate
the effects of extreme values, measure of ETR is bound
at [0,1] so that the largest observation is equal to 1 and
the smallest is equal to 0. A lower (higher) value of ETR
indicates an increased (decreased) level of tax
avoidance. Prior empirical US literature that used ETR
measure was based in a major assumption. The
assumption that statutory corporate tax rate is stable
over long periods of time. However in Greece as it is
already mentioned, the statutory corporate tax rate
changed seven times during 2004 to 2014. Therefore,
we have to customize ETR measure to address this
volatility, by using the adjusted ETR (adjETR) defined
for a given firm i for year t as:
Total income tax expence, |

JJETR;,, = ~ — Corporate Tax rate,
Pre tax accounting Iincome; ,

®3)

The third measure, following Wilson (2009), which used
to measure tax avoidance is total book-tax differences
(BTD). Calculated as the difference between accounting
and estimated taxable income, scaled by total assets.
Due to the confidentiality of taxable income, we can
only estimate it, by the amount of total income tax
expense. As a consequence, estimated taxable income
is defined by dividing total income tax expense by the
applied corporate tax rate of the year, less the change
in losses carried forward. Resulted BTD for a given firm
i for year tis:

Toid assets;, ( 4)

4 Law 2238/1994
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Finally, in order to measure tax evasion we used a
uniqgue measure (TAXDIF) that has not been applied in
prior literature so far, and in the study opinion could
provide a good approximation of the tax evasion
magnitude in the absence of other sources of
information such as results on real audits. TAXDIF of a
firm i for year t is:

Prior period tax audit adjustments; ,
TAXDIF;, = ’

Total assets; .

(5)

The rationale behind this measure is that tax offenders
will have more prior period audit adjustments, identified
by actual audits, than the other companies. Tax
offenders manage to minimize the taxable income with
illegal ways in order to pay less taxes.

In Greece, every year tax authority’s staff is supposed
to check for their accuracy the tax forms of the
companies that are obligated to submit. If tax
infringements are identified then the firm has to make
tax adjustments and pay additional taxes as a penalty.

Tax offenders rely on low probabilities of detection
and low auditor productivity, said characteristics of the
Greek tax revenue administration. A possible
disadvantage of this measure identified on the quality of
the control mechanisms of the tax authorities. The
official body for implementation of audits in Greek
enterprises is “Financial and Economic Crime Unit” (in
Greek the initial is ZAOE). But in recent years due to
the economic crisis, the public sector in Greece
declined rapidly in staff, either because of personal
retirements or of the staff-transfer to other departments.
Thus,S the understaffing of tax authorities, that are
responsible by the law for tax auditing in Greek firms,
leads to scarce audits especially after 2011.

After all, we assume that firms with lover ETR and/or
adjETR and higher BTD engage in more tax avoidance
behavior. Additionally, firms with higher TAXDIF engage
in more tax evasion behavior. Cross-sectional multiple
regression (1) is then estimated separately for each of
the four measures.

Our main test variable is GDP, representing the
market fluctuation in Greece in order to investigate the
association with corporate tax compliance. For these
purpose we use two basic measures. The first is the
natural logarithm of gross domestic product by region
(NUTS 1) in current prices in Greece (GDP). The
second measure is the natural logarithm of per capita
gross domestic product by region (NUTS II) in current
prices in Greece (GDP.PI). The methodology we follow
in order to match a firm with the GDP by region is quite
simple. We track the zip code of the company address
in which (out of the 13 regions of Greece (NUTS II)) is
established and then match it with the GDP of the
region. Note that the zip code is unique and appears
only in a specific region and do not duplicated in

another.

A number of control variables identified in prior
literature (Hsu et al. 2014; Powers et al. 2013 and
Hanlon et al. 2012) that influence tax avoidance and tax
evasion included in the study analysis. In the study
egression (1), we include total assets (SIZE) because
larger firms have resources and ability to avoid taxes,
the ratio of net value of intangible assets to total assets
(INTANG), the ratio of long and short debt to total
assets (LEV), the ratio of net value of fixed assets to
total assets (PPE), the profitability of the firm (ROA)
since more profitable firms have mores incentives to
avoid taxes, the tax losses carried forward (NOL) and
the ratio of equity capitals to total assets (EQINC).

Finally we also include the ratio of cash and cash
equivalents to total assets (CASH) and an indicator
variable identifying firms with foreign operation
(EXPORTS) because income from different countries
present greater opportunities to avoid taxes. The control
variables are defined in detail in Table 2. Last we
control for industry fixed effects by included industry
dummy variables (Industry) for thirteen out of fourteen
industries in the study sample.

Dyreng et al. (2010 find evidence that the independent
variables vary systematically across industries, and in
order to control for potential serial correlation we
included year dummy variables (Year) for year fixed
effects. Note also that to mitigate the effect of extreme
values, all continuous variables used in equation (1) are
winsorized at the 1st and 99th percentiles.

Sample formation

The initial sample includes all firms that are available in
the database of Infobank Hellastat (IBHS)® covering the
years from 2004 to 2014.° The initial sample consists of
328,508 firm-years observations. For uniformity and
comparability reasons, we require all firms of the study
sample to prepare their individual financial statements
at the end of the fiscal year (31/12) under the Greek
Accounting Standards (Greek GAAP).7

Consistent with prior research (Pesko, 2007
Lisowsky, 2009; Hanlon and Shevlin 2005; Zinn and
Spengel 2012), banks, insurance companies and other
financial institution (NACE rev. 1.1, Section J - Financial
intermediation) were removed since different reporting
requirements may apply. The sample is limited to firms

® Infobank Hellastat is in Greece one of the leading providers of financial
information having a large database of information with the published
financial and business data of Greek companies.

® The sample comprised data until fiscal year of 2014. The sample limited to
this year due to the implement from 01.01.2015 (and onwards) of law
4308/2014 "Greek GAAP, related regulations and other provisions”. A law
that modify significantly Greek Accounting Standards.

" Firms using either voluntarily or mandatory International Financial
Accounting Standards (IFRS) were excluded. In Greece, on average, 500
firms per year used IFRS.



Table 2. Variable definition.
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Variable

Definition and measurement

Dependent variables

Total tax expense of a firm at the end of the year divided by pre-tax (book) income at the end

of year. ETR is bound at [0,1] so that the largest observation is equal to 1 and the smallest is

The ETR variable minus the statutory tax rate in Greece. The tax rate per year in Greece is

Book tax differences calculated as the difference between accounting income before taxes and
estimated taxable income at the end of the year scaled by total assets at the end of year.

Estimated taxable income is defined by dividing current tax income at the end of year by the

applied tax rate less the change in losses carried forward. The statutory tax rate per year in

ETR =
equal to 0
adjeTR = shown in Table 1
BTD =
Greece is shown in Table 1
TAXDIF =

Variables of Interest

GDP = in Greece for year t
GDP.PI = :

current prices for year t
G.GDP =

for yeart
G.GDP.PI =

in Greece for year t

Control variables

The natural logarithm of prior period tax audit adjustments at the end of the year

The natural logarithm of Gross Domestic Product (GDP) by Region (NUTS Il) in current prices
The natural logarithm of per capita Gross Domestic Product (GDP) by Region (NUTS Il) in
Growth rate of Gross Domestic Product (GDP) by Region (NUTS Il) in current prices in Greece

Growth rate of per capita Gross Domestic Product (GDP) by Region (NUTS II) in current prices

An indicator variable of 1 if a firm has tax losses carried forward in a given year t, 0 otherwise

Net value of intangible assets for year t, scaled by total assets at the end of year

Cash and cash equivalents for year t, scaled by total assets at the end of year

SIZE = The natural logarithm of total assets at the end of year

ROA = Pre-tax income for year t scaled by total assets at the end of year

LEV = Long term debt for year t, scaled by total assets at the end of year

NOL =

PPE = Net value of fixed assets for year t scaled by total assets at the end of year
INTANG =

EXPORT = An indicator variable of 1 if a firm has exports in a given year t, 0 otherwise
EQINC = Equity capitals for year t scaled by total assets at the end of year

CASH =

Industry = Dummy variables for each 1-digit NACE code

Year = Dummy variables for each year t

with data in zip code (28,682 observations excluded) in
order to retain all observations with sufficient data to
calculate test variables and control variables. The
dataset comprised data about gross domestic product
of Greece from the Eurostat database.

Finally from the sample excluded firms without data
on industry code (4,664 observations), the resulting
final sample used in the main analysis consists of
246,867 firm-year observations during the period 2004
to 2014. As additional sensitivity analysis, we
subsequently perform many additional sub-sample
tests. Table 3 presents the sample selection process.

In order to avoid biases due to location or the industry
sector, consideration was given both to the industry and
the location of firms. Table 4 provides a description of
the industry distribution for the companies included in

the final sample. The industry distribution follows the
Statistical Classification of Economic Activities of the
European Community (NACE Rev. 1.1). The majority of
firms in the sample (31.57%) belong to the “Wholesale
and retail trade” industry (Nace code G) followed by the
“Manufacture” sector with 21.18%, while the industry
containing the fewer firms, with only 209 firm-years
observations, is “Public administration and defence;
compulsory social security” (Nace code L).

Table 5 presents the geographical distribution of the
sample. The distribution is based on Eurostat Nuts
(Nomenclature of Territorial Units for Statistics) level .
The study main purpose is to cover the whole
geographical territory of Greece without exceptions by
categorizing all firms to the thirteen (13) Greek regions
according to the zip code and address. As expected,
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Table 3. Sample selection.

Variable Observations

Ngmber of firms in initial sample of Hellastat: 328.508

(Fiscal years 2004 to 2014)

Less: Firms duplicated in the sample 1.310

Less: Firms with zero total assets or sales 43.583

Less: Banking, insurance, and utility industry firms 3.402

Less: Firms without data on zip code 28.682

Less: Firms without data on industry code 4.664

Number of firms in final sample 246.867

Less: Firms with negative/zero pre-tax income 85.628

Number of firms in sub-sample 161.239

Table 4. Industry distribution of sample firms.
. . Number of
Nace code Description of industry firms Percentage (%)
A+B Agriculture, hunting, forestry and fishing 2.998 1.21
C Mining and quarrying 1.168 0.47
D Manufacturing 52.289 21.18
E Electricity, gas and water supply 1.763 0.71
F Construction 17.273 7.00
Wholesale and retail trade; repair of motor vehicles, motorcycles

G and personal and household goods g 71.946 3157
H Hotels and restaurants 35.370 14.33
| Transport, storage and communication 12.473 5.05
K Real estate, renting and business activities 32.992 13.36
L Public administration and defence; compulsory social security 209 0.08
M Education 2.480 1.00
N Health and social work 4.099 1.66
O+P+Q Other community, social and personal service activities 5.807 2.35
Total 246.867 100.00

Note: Table 4 presents the industry distribution of sample firms. Nace code is followed by the Greek Statistic Organization (ELSTAT) and is
based in the Statistical Classification of Economic Activities of the European Community (NACE Rev. 1.1).

the majority of firms belong to the region of Attiki - EL30
(51.49%). The lowest number of firms located in the
region of Dytiki Makedonia (EL52) with only 3,157 firm-
years observations and approximately 287 firms per
year.

Table 6 presents the legal form distribution of sample
firms. The majority of the firms that are obliged to
prepare financial statements in Greece are SA® and
Limited Liability Companies (96.74%), and only a minor
percentage are single-member Limited Liability
Companies (2.35%).

Descriptive statistics

Table 7 summarizes the descriptive statistics of the

8 "Société Anonyme™ (SA) company is roughly equivalent to Public Limited
Company (PLC) in common law jurisdictions.

variables used in equation (1). The full sample consists
of 246,867 firm-year observations covering a period of
11 years (2004 to 2014). It is worth noting that the
distribution of observations across the eleven years is
approximately equal. Descriptive statistics are
presented for three periods.

Column A presents descriptive statistics for the period
2004 to 2008 (representing the period before the
economic crisis), Column B the period 2009 to
2014(representing the period during the economic
crisis) and Column C for the whole period. The mean of
the independent variables shows a significant change
between the two periods (A and B).

Especially, the mean of ETR fall from 0.18 to 0.16
showing that firms pay less taxes when the
macroeconomic conditions are deteriorating. Also the
mean of TAXDIFF, a variable that represents tax
evasion size, fall from 2.53 to 2.22. This interesting
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Table 5. Geographical distribution of sample firms.

Code Region in Greece (Nuts level Il) Number of firms Percentage (%)
1 EL30 - Attiki 127.105 51.49
2 EL41 - Voreio Aigaio 4.115 1.67
3 EL42 - Notio Aigaio 12.029 4.87
4 EL43 - Kriti 17.195 6.97
5 EL51 - Anatoliki Makedonia, Thraki 7.680 3.11
6 EL52 - Kentriki Makedonia 33.739 13.67
7 EL53 - Dytiki Makedonia 3.157 1.28
8 EL54 - Ipeiros 4.536 1.84
9 EL61 - Thessalia 8.676 3.51
10 EL62 - lonia Nisia 6.777 2.75
11 EL63 - Dytiki Ellada 6.602 2.67
12 EL64 - Sterea Ellada 7.252 2.94
13 EL65 - Peloponnisos 8.004 3.24
Total 246.867 100.00

Note: Table 5 presents, by Nuts level Il, the geographical distribution of sample firms using the zip code of
the firm address.

Table 6. Legal form distribution of sample firms.

Legal form Number of firms Percentage (%)
SA and Limited Liability Company (Ltd.) 238.808 96.74
Single-member Limited Liability Company (Ltd.) 5.798 2.35
Other legal forms 2.261 0.92

Total 246.867 100.00

Note: Table 6 presents the legal status of the firms included in the sample. The majority are SA and Limited
Liability Companies (Ltd.) but a remarkable percentage are single-member Limited Liability Companies (Ltd).
Small percentage of firms have other legal form, such as General Partnership (O.E.), Limited Partnership (EE),
Company Law no 89/1967, Consortium, Private Capital Company, Limited Liability Partnership, Specificity
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transport Ltd., Municipality companies and abroad Branches.

result can be explained either as a “true” decline of tax
evasion in Greece during the economic crisis, or as a
weakness of the audit mechanism of Greece authorities
to conduct actual detailed audits and calculate
measures of tax evasion (Figure 1 to 3). Figure 1
indicate that ETR measure during the whole period from
2004 to 2014 is under the statutory tax rate in Greece
and tax evasion proxy (TAXDIF) follows a declining
trend from 2010 to 2014 (Figure 2). As far as the total
book-tax differences (BTD), the mean in absolute value,
increased during 2006 to 2011 (Figure 3). This indicates
that the differences (gap) between book income and tax
income increased approximately from 0.06 to 0.11 in
absolute values.

More interestingly, the negative sign of the differences
means that the tax income is higher than the book
income. Yet, according to the literature, an increase in
the gap between book and tax income indicates an
increase in tax avoidance magnitude as well. Finally,
the intended variable adjETR that incorporates changes

in the tax rate, increases from -0.11 (expansion phase)
to -0.08 (recession phase).

Descriptive statistics reveal that the mean GDP and
GDP.PI decreased from one period to the other. The
mean GDP (GDP.PI) equals 24.29 (10.09) in the
recession phase (2004 to 2008), and decreases to
24.24 (10.00) at the expansion phase (2009 to 2010).

Regarding the control variables, the majority of them
(SIZE, ROA, PPE and EQINC) following the impact of
economic crisis and decreased. It is worth mentioning
the decline of ROA from 0.03 to 0.005, a variable that
measure firm’s profitability. The mean LEV increased
from 0.07 to 0.08, and EXPORTS from 0.12 to 0.13.
This increase shows that the majority of firms in Greece
turned to foreign markets, and burdened with new loans
and obligations. Also, a major increase is on variable
NOL which measure tax losses carried forward of a
firm. The number of firms that appears tax losses
carried forward increased from 0.46 to 0.54 showing
that more than the half firms of the sample have losses
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Table 7. Descriptive statistics by period.

Variable Expansion phase Recession phase Total sample

N Mean Std. Dev Min Max N Mean Std. Dev Min Max N Mean Std. Dev Min Max
ETR 112756  0.183522  0.185895 0 1 133575 0.157034  0.214186 0 1 246331 0.169158  0.20216 0 1
adjETR 112756 -0.10501  0.185928 -0.35 0.75 133575 -0.07643  0.212162 -0.26 0.75 246331 -0.08951 0.201084 -0.35 0.75
TAXDIF 113011  2.527828 4.357594 0 12.45969 133856 2.221323  4.139209 0 12.45969 246867 2361635 4.243318 0 12.45969
BTD 113011  -0.05857 0.226611 -1.62949  0.34566 133856 -0.09227 0.261682 -1.62949  0.34566 246867 -0.07684 0.246819 -1.62949  0.34566
GDP 113011  24.29245 1.201638 21.69328  25.48302 133856 24.24376 1.218881  21.6574  25.47686 246867 24.26605 1211259  21.6574  25.48302
GDP.PI 113011  10.09545 0.249789 9.642123  10.39207 133856 10.00483  0.27324  9.525151 10.35137 246867 10.04631 0.266615 9.525151  10.39207
SIZE 113011  14.23646  1.394558 10.85175 17.90636 133856  14.21772  1.440365 10.85175 17.90636 246867  14.2263  1.419607 10.85175 17.90636
ROA 113011 0.031514  0.147986 -0.70262  0.520838 133856  0.005612 0.157953 -0.70262  0.520838 246867 0.017469 0.154012 -0.70262 0.520838
PPE 113011 0.315488 0.292874  1.38e-08  0.970663 133856 0.307501 0.293891  1.38e-08  0.970663 246867 0.311157 0.293452 1.38e-08  0.970663
LEV 113011 0.065946  0.143607 0 0.759423 133856  0.08359  0.163219 0 0.759423 246867 0.075513  0.1548 0 0.759423
NOL 113011  0.455221  0.497993 0 1 133856 0.536823  0.498644 0 1 246867 0.499467  0.500001 0 1
INTANG 113011  0.003403 0.018643 0 0.153562 133856  0.003377 0.018752 0 0.153562 246867 0.003389 0.018702 0 0.153562
EQINC 113011 0.413954 0.319768 -0.90338 0.996785 133856 0.417981 0.36475  -0.90338 0.996785 246867 0.416137 0.344892 -0.90338 0.996785
EXPORTS 113011 0.118245  0.3229 0 1 133856  0.13079  0.337172 0 1 246867 0.125047 0.330773 0 1
CASH 113011 0.138602  0.1729  0.000583 0.829093 133856 0.142781 0.179048 0.000583 0.829093 246867 0.140868 0.176273 0.000583 0.829093

Note: The table presents the descriptive statistics of the variables. See Table 2 for variables definitions.

instead of profits during the crisis.

Additionally, the ratio of net value of intangible
assets to total assets (INTANG) remains
approximately constant (0.003). A notable fact is
the fluctuation on the ratio of cash/cash
equivalents to total assets (CASH). The mean
increased from 0.139 to 0.143 showing that firms
holds more cash in their treasury in an attempt to
address possible exceptional liquidity needs.

For the sample of 246,867, Table 8 provides the
results of a mean and median test, performed in
order to evaluate if tax compliance (tax evasion
and tax avoidance) in Greece before and during
the economic crisis is statistical equal (H;
hypothesis). Variables of interest are ETR,
adjETR and BTD as proxies of tax avoidance and

TAXDIF as proxy of tax evasion. The two periods
in which we perform the test is from 2004 to 2008
(period before the economic crisis) and from 2009
to 2014 as the period during the economic crisis.
Table 8 column (1) presents the results of mean
test (t-test) and column (2) of median-test (Mann-
Whitney test). First cell in column (1) reports the
test that the tax avoidance (ETR) before and
during the economic crisis is equal cannot be
accepted (t=32.85).

Similarly, in cell 2, 3 and 4 in column (1) the
results show that the mean of adjETR, (t=-35.62)
BTD (t=34.29) and TAXDIF (t=17.82) are not
equal in two periods. These results are rather
expected given the issues discussed earlier.

Additionally, column (2) shows the median

comparison of the aforementioned four variables
in the two periods. Findings indicate that the
median during the two periods is not equal as the
p-value for both tax avoidance measures and tax
evasion measure is zero. These results suggest to
reject hypothesis H;.

Correlation analysis

Table 9 present Pearson (lower diagonal) and
Spearman (upper diagonal) correlations for all the
variables used in equation (1).

The study primary concern here is the potential
for harmful collinearity among the variables. Table
9 suggests that collinearity is not a problem in our
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Figure 1. Graphical presentation of mean for tax avoidance proxies (ETR and adjETR) and
statutory tax rate in Greece.
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Figure 2. Graphical presentation of mean for tax evasion proxy (TAXDIF).

data as the highest correlation coefficient among the based on Pearson correlation) and -0.46 (between
independent variables is -0.47 (between ETR and NOL adjETR and NOL based again on Pearson correlation).
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Figure 3. Graphical presentation of mean for tax avoidance proxy (BTD).

Table 8. Test for differences.

Variable Mean-test (1) Median -test (2)
ETR 32.8566 (0.0000) 67.758 (0.0000)
adjETR -35.6205 (0.0000) -59.808 (0.0000)
BTD 34.2912 (0.0000) 87.950 (0.0000)
TAXDIF 17.816 (0.0000) 17.940 (0.0000)

Note: Table presents the results of mean test (performed by the t-test) and
median test (performed by the Mann-Whitney test). Apart parenthesis is the t-
value (z-value for median) and in parenthesis is the p-value. For variables

definitions see Table 2.

The variables of interest (GDP and GDP.PI) are
significantly correlated at 5% level with ETR, adjETR,
TAXDIF, BTD and with the majority of control variables
(only the variables NOL and INTANG do not have a
significant correlation at 5% level with TAXDIF). It is
observed that GDP and GDP.PI have a positive
andsignificant correlation with ETR, adiETR, TAXDIF
and a negative and significant with BTD. The analysis
provides initial support that GDP and/or GDP.PI are first
approximation of tax conformity although regression
analysis will evaluate the accuracy.

Findings shows that proxies used to measure tax
avoidance of a firm (that is, ETR, adjETR and BTD)
have the same signs of correlation with the control
variables. In particular, tax avoidance measures are
positively (negatively) and significantly related to firm
size, profitability, equity capitals, foreign income and
cash/cash equivalents (net value of fixed assets, total

liabilities, tax losses carried forward and net value of
intangible assets).

Additionally, TAXDIF exhibits a significant positive
(negative) association with firm size, profitability, total
liabilities and foreign income (net value of fixed assets,
equity capitals and cash/cash equivalents). Correlation
analysis shows that the signs on statistical significant
variables (p<0.05) remain the same using either
Pearson correlation method or Spearman (Table 9).

Multivariate analysis

Table 10 presents the results for the study main
regression analysis (test of hypothesis H, and H3). The
regressions include all firm-year observations of the
final sample. Column (1) presents the regression results
of equation (1) using dependent variable as the
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Variable - 1 2 3 4 5 6 8 9 10 1 12 13 14 15

ETR 1 1 0.8983* 0.0949* 0.2728* 0.1134* 0.1022* 0.1110* 0.5744* -0.1919* -0.0721* -0.6046* 0.0022 -0.0025 0.1159* 0.1114*
adjETR 2 09780 1 0.0870*  0.1727*  0.1404* 0.0695* 0.1090* 0.5169* -0.1961* -0.0511* -0.5676* 0.0047* -0.0002 0.1119* 0.1052"
TAXDIF 3 0.0831* 0.0697* 1 -0.0211*  0.1103* 0.1103* 0.1469* 0.0412* -0.0300* 0.0489* 0.0014 0.0250* -0.0597* 0.0667* -0.0552*
BTD 4 02169* 0.2027* 0.0215* 1 0.0167* 0.0375* 0.0938* 0.6773* -0.1083* -0.0338* -0.4171* -0.0149* 0.0836* 0.0668* 0.0882"
GDP 5 0.1153* 0.1207* 0.0682* -0.0376* 1 0.8570* 0.0090* 0.1301* -0.3265* -0.1381* -0.1329* 0.0510* -0.1956* 0.0528" 0.0007
GDP.PI 6 0.0746* 0.0646* 0.0848* -0.0307* 0.8118* 1 -0.0154* 0.1302* -0.2370* -0.1323* -0.0978* 0.0186* -0.1533* -0.0082* 0.0067*
SIZE 7 0.0965* 0.0958" 0.1509* 0.2022* 0.0055* -0.0187* -0.0039 0.1070* 0.3910* -0.1019* 0.1535* -0.1446* 0.3051* -0.3501*
ROA 8 0.3134* 0.2979* 0.0311* 0.7648* 0.0654* 0.0625* 0.0511* 1 -0.2388* -0.1597* -0.6396* -0.0274* 0.0928" 0.0696* 0.2588"
PPE 9 -0.1893* -0.1947* -0.0509* -0.0258* -0.3381* -0.2112* 0.0649* -0.1513" 1 0.3189* 0.2376* -0.0309* 0.3340* -0.0549* -0.2136*
LEV 10 -0.1019* -0.0896* 0.0080* -0.0127* -0.1112* -0.0858* 0.2640* -0.1091* 0.2680* 1 0.1095* 0.0681* -0.1698* 0.1015* -0.2367*
NOL 11 -04707* -0.4595* 0.0011 -0.3197* -0.1375* -0.0871* -0.0996* -0.4758* 0.2657* 0.1607* 1 0.0044* -0.0660* -0.1121* -0.1667*

INTANG 12 -0.0256* -0.0261* 0.0032

EXPORTS 14 0.1006* 0.1011* 0.0690* 0.0702*
CASH 15 0.0450* 0.0455* -0.0659* 0.0084*

-0.0496*  0.0437* 0.0293* 0.0535* -0.0615* -0.0548* 0.0333* 0.0479" 1
EQINC 13 0.0259* 0.0229* -0.0491* 0.2914* -0.1904* -0.1400* -0.0883* 0.2249* 0.3301* -0.2319* -0.0957* -0.0467* 1
0.0720* -0.0067* 0.3046* 0.0451* -0.1004* 0.0237* -0.1117* 0.0127* -0.0432* 1
0.0245*  0.0240* -0.3578* 0.1899* -0.2442* -0.1542* -0.1297* -0.0437* 0.1229* -0.1181* 1

-0.0561* 0.0994* -0.0683"
-0.0549* 0.1376*
-0.1046*

Note: Table presents the Pearson correlation coefficients (lower diagonal) and Spearman (up diagonal). The symbol * indicates a statistically

significant correlation at the 5% level. See Table 2 for variables definitions.

measure of tax avoidance, ETR and in column (2), (3)
and (4) used as dependent variable for the measures of
adjETR, BTD and TAXDIF, respectively.

Consistent with H,, we find a significantly positively
relationship (at 0.1% level) between the tax avoidance
(measured by ETR or adjETR) and the variable of
interest (GDP) that represented gross domestic product
by region (NUTS II) in Greece. This indicates that
higher level of GDP (that is, improvement of
macroeconomic conditions) is linked with lower level of
tax avoidance. As explained earlier a higher (lower)
level of ETR or adjETR connected with lower (higher)
level of tax avoidance.

In column (3) using the other measure of tax
avoidance (BTD), the regression results confirms the
study first findings about the positive relation between
GDP and tax avoidance. The coefficient on BTD is
negative, and significant at 0.1% level (-0.011) showing
that there is a positive relation between tax avoidance
(as measured by BTD) and market fluctuation (as
measured by GDP). Indicating that a big gap in book-
tax income (that is, higher BTD) indicate higher level of
tax avoidance.

The regression results in specification (column (4))
shows that the association between the variable of
interest (GDP) and tax evasion (TAXDIF) is significantly
positively (at 0.1% level) with a coefficient of 0.118,
indicated in conflict with previous results that an
increase in GDP indicate an increase in tax evasion.

In firm-level analysis in all regressions, the estimated
coefficients of control variables are statistically
significant at 0.1% level. Finally, the estimated
coefficients of industry and year dummy variables
included in the regressionare are not presented (Table
9).

The next set of results, examines the relationship
between the dependent variables (tax avoidance and

tax evasion) and the per capita gross domestic product
by region (NUTS II) in Greece. We therefore repeat the
analyses aforementioned, included in the regression the
variable GDP.PI instead of GDP. The control variables
remain the same (Table 10). Results shows that the
sings of coefficient to all the control variables do not
change, and the adjusted R-squared remain the same
with the equation in Table 10.

In conclusion, we found a strong and positive
significant relation between the measures of ETR,
adjETR, and TAXDIF with per capita gross domestic
product by region (GDP.PI). Additionally, the estimate
coefficient between BTD and GDP.PI is negative and
statistically significant (-0.0467). These results confirm
the study previous results, and force us to accept the H,
hypothesis that there is positive relation between GDP
and tax avoidance, and a negative with tax evasion
(reject Hz hypothesis).

Robustness tests

In order to determine the robustness of the core model
a robustness test was performed. First, the regression
model (1) was re-examined by changing the variables
of interest. Instead of GDP that is, the natural logarithm
of gross domestic product by region (NUTS Il) in current
prices in Greece, the growth rate of GDP by region
(NUTS II) in current prices in Greece was used(G.GDP).
Also, instead of GDP.PI that is the natural logarithm of
per capita gross domestic product by region (NUTS II)
in current prices, we use the growth rate of per capita
GDP by region (NUTS II) in current prices in Greece
(G.GDP.PI).

Furthermore, instead of winsorized all continuous
variables at the 1st and 99th percentiles (as performed
in equation 1), the extreme observations of all
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Table 10. Regression results between

fluctuation (GDP).

corporate tax compliance (ETR, adjETR, BTD and TAXDIF) and market

Variable ETR (1) adjETR (2) BTD (3) TAXDIF (4)
GDP 0.00421*** 0.00418*** -0.0108*** 0.118***
(13.04) (13.03) (-40.72) (16.51)
SIZE 0.00668*** 0.00664*** 0.0226*** 0.436***
(22.27) (22.29) (74.91) (63.34)
ROA 0.151*** 0.151*** 1.239*** 1.263**
(75.79) (76.112) (230.97) (22.79)
PPE -0.0280*** -0.0279*** -0.0286*** -0.833***
(-16.69) (-16.74) (-17.85) (-23.50)
LEV -0.0290*** -0.0290*** 0.0928*** -0.685***
(-11.53) (-11.612) (39.21) (-11.95)
NOL -0.156%** -0.156%** 0.0302*** 0.496***
(-157.86) (-159.02) (44.30) (26.17)
-0.0773*** -0.0771*** -0.0853*** -2.285***
INTANG
(-3.81) (-3.82) (-5.00) (-5.26)
-0. *k -0. *kk 120%** -0.177**
EQINC 0.00350 0.00360 0.120 0
(-3.22) (-3.34) (66.80) (-6.84)
0.0128*** 0.0126*** -0.0115*** 0.274%**
EXPORTS
(9.94) (9.92) (-15.23) (9.27)
-0.0209*** -0.0207*** -0.133*** -0.431%**
CASH
(-9.49) (-9.42) (-52.42) (-9.22)
0.0847*** -0.264*** -0.188*** -5.738***
Intercept
(8.90) (-27.93) (-22.99) (-26.81)
Industry Included Included Included Included
Year Included Included Included Included
N 246331 246331 246867 246867
adj. R-sq 0.252 0.254 0.653 0.155

Note: Table presents the repression results using OLS with robust standard errors. The dependent variable in
specification (1) is ETR, in (2) is adJETR, in (3) is BTD and in (4) is TAXDIF. The variable of interest is GDP i.e. the natural
logarithm of gross domestic product by region (NUTS Il) in current prices in Greece. The estimated coefficients of industry
and year dummy variables included in the regression but are not presented. t-statistics are presented in parentheses
below coefficient estimate. Symbol *, ** and *** indicates a statistically significant at 5%, 1% ka1 0.1% levels, respectively.
All continuous variables winsorized at the 1% and 99" percentiles. See Table 2 for other variables definitions.

continuous variables at the 1st and 99th percentiles
were deleted. As a result of these amendments, the
final sample used in the robustness analysis is 194,117

firm-year observations during the period 2004 to 2014.
These tests are motivated in order to check whether the
study findings affected by its choice in the variables of
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BTD and TAXDIF) and

Variable ETR (1) adjETR (2) BTD (3) TAXDIF (5)
0.0148*** 0.0146%** -0.0467*** 0.513%*
GDP.PI
(9.96) (9.95) (-39.50) (15.91)
SIZE 0.00672*+* 0.00668*** 0.0226*** 0.437***
(22.40) (22.42) (74.63) (63.45)
ROA 0.151*** 0.151*** 1.240%** 1.251%**
(75.62) (75.94) (230.94) (22.57)
PPE -0.0293*** -0.0292*** -0.0264*** -0.855%**
(-17.54) (-17.59) (-16.51) (-24.27)
LEV -0.0295*** -0.0295*** 0.0932*** -0.688***
(-11.74) (-11.82) (39.38) (-12.02)
NOL -0.156*** -0.156*** 0.0309*** 0.488***
(-158.16) (-159.32) (45.25) (25.77)
-0.0745%** -0.0742%* -0.0911*** -2.222%%*
INTANG
(-3.67) (-3.68) (-5.35) (-5.12)
-0. L Frk -0. Phid 120%** -0.179***
EQINC 0.0038 0.0039 0.120 0.179
(-3.51) (-3.63) (66.89) (-6.93)
0.0133*** 0.0132%** -0.0128*** 0.289***
EXPORTS
(10.39) (10.37) (-17.07) (9.77)
-0.0213*** -0.0210*** -0.132%* -0.435%**
CASH
(-9.64) (-9.57) (-52.26) (-9.31)
Interceot 0.0380* -0.310%** 0.0179 -8.027**
P (2.41) (-19.83) (1.40) (-23.11)
Industry Included Included Included Included
Year Included Included Included Included
N 246331 246331 246867 246867
adj. R-sq 0.251 0.254 0.653 0.155

Note: Table presents the repression results using OLS with robust standard errors. The dependent variable in
Specification (1) is ETR, in (2) is adjETR, in (3) is BTD and in (4) is TAXDIF. The variable of interest is GDP.PI
i.e. the natural logarithm of per capita gross domestic product by region (NUTS II) in current prices in Greece.
The estimated coefficients of industry and year dummy variables included in the regression but are not
presented. t-statistics are presented in parentheses below coefficient estimate. Symbol *, ** and *** indicates a
statistically significant at 5, 1 kai 0.1% levels, respectively. All continuous variables winsorized at the 1st and
99th percentiles. See Table 2 for other variables definitions.

interest. The results of the robustness analysis are
largely consisted with those reported in Tables 10 and

11. The findings almost support the study core results
that market fluctuation is a significant source of tax
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Table 12. Regression results in between corporate tax compliance (ETR, adjETR,
BTD and TAXDIF) and market fluctuation (G.GDP).

Variable ETR (1) adjETR (2) BTD (3) TAXDIF (5)
0.0532%** 0.0532%** -0.101*** 3.202***
G.GDP
(3.65) (3.65) (-8.44) (6.96)
SIZE 0.00357*** 0.00357*** 0.0140*** 0.338***
(12.07) (12.07) (51.91) (41.34)
ROA 0.256*** 0.256*** 1.002*** 1.921%**
(95.11) (95.11) (159.98) (21.98)
PPE -0.0204*** -0.0204*** -0.0141%** -0.831***
(-12.83) (-12.83) (-9.95) (-19.89)
LEV -0.0250*** -0.0250*** 0.0728*** -0.550***
(-9.67) (-9.67) (35.62) (-7.60)
NOL -0.154* -0.154* 0.0100*** 0.524***
(-163.91) (-163.91) (15.67) (23.86)
-0.0388 -0.0388 -0.114%** 0.167
INTANG
(-1.22) (-1.22) (-4.60) (0.19)
-0.0129%*** -0.0129%** . Kkk -0.200***
EQINC 0.0129 0.0129 0.0683 0.200
(-10.78) (-10.78) (47.92) (-5.82)
0.00809*** 0.00809*** -0.00769*** 0.223***
EXPORTS
(7.55) (7.55) (-11.74) (7.06)
-0.0107*** -0.0107*** -0.0830*** -0.509***
CASH
(-4.71) (-4.71) (-37.08) (-8.47)
0.218*** -0.132%** -0.273** -1.660***
Intercept
(39.15) (-23.58) (-57.52) (-10.97)
Industry Included Included Included Included
Year Included Included Included Included
N 194117 194117 194117 194117
adj. R-sq 0.350 0.341 0.538 0.153

Note: Table presents the repression results using OLS with robust standard errors. The
dependent variable in Specification (1) is ETR, in (2) is adjETR, in (3) is BTD and in (4) is
TAXDIF. The variable of interest is G.GDP i.e. the growth rate of gross domestic product
by region (NUTS Il) in current prices in Greece. The estimated coefficients of industry and
year dummy variables included in the regression but are not presented. t-statistics are
presented in parentheses below coefficient estimate. Symbol *, ** and *** indicates a
statistically significant at 5%, 1% and 0.1% levels, respectively. All continuous variables
limited at the 1% and 99" percentiles. See Table 2 for other variables definitions.

avoidance and tax evasion. variable (column (1) and (2), (Tables 12 and 13), the
Tables 12 and 13 present the results of robustness coefficients on firm size (SIZE), the profitability of a firm
analysis. When ETR and adjETR are the dependent (ROA) and firms export orientation (EXPORTS) are



Koumanakos et al. 51

Table 13. Regression results between corporate tax compliance (ETR, adjETR, BTD
and TAXDIF) and market fluctuation (G.GDP.PI).

Variable ETR (1) adjETR (2) BTD (3) TAXDIF (5)
0.0896*** 0.0896*** -0.172%* 4. 597+
G.GDP.PI
(4.89) (4.89) (-12.15) (9.11)
SIZE 0.00356*** 0.00356*** 0.0140*** 0.338***
(12.05) (12.05) (51.94) (41.33)
ROA 0.256*** 0.256*** 1.002*** 1.917%*
(95.08) (95.08) (160.07) (21.94)
PPE -0.0202*** -0.0202*** -0.0144*** -0.824**
(-12.72) (-12.72) (-10.16) (-19.72)
LEV -0.0249*** -0.0249*** 0.0726*** -0.545%*
(-9.63) (-9.63) (35.52) (-7.53)
NOL -0.153** -0.153*** 0.00999*** 0.525%*
(-163.89) (-163.89) (15.64) (23.89)
-0.0391 -0.0391 -0.114%** 0.157
INTANG
(-1.23) (-1.23) (-4.58) (0.18)
-0.0128*** -0.0128*** . DKk -0.198***
EQINC 0.0128 0.0128 0.068 0.198
(-10.75) (-10.75) (47.87) (-5.76)
0.00809*** 0.00809*** -0.00769*** 0.223**
EXPORTS
(7.55) (7.55) (-11.74) (7.05)
-0.0107*** -0.0107*** -0.0831*** -0.506***
CASH
(-4.68) (-4.68) (-37.14) (-8.42)
0.217*** -0.133*** -0.270%** -1.696***
Intercept
(38.89) (-23.85) (-57.10) (-11.29)
Industry Included Included Included Included
Year Included Included Included Included
N 194117 194117 194117 194117
adj. R-sq 0.350 0.341 0.538 0.153

Note: Table presents the repression results using OLS with robust standard errors. The
dependent variable in Specification (1) is ETR, in (2) is adjETR, in (3) is BTD and in (4) is
TAXDIF. The variable of interest is G.GDP.PI i.e. the growth rate of per capita gross
domestic product by region (NUTS II) in current prices in Greece. The estimated
coefficients of industry and year dummy variables included in the regression but are not
presented. t-statistics are presented in parentheses below coefficient estimate. Symbol *,
** and *** indicates a statistically significant at 5, 1 and 0.1% levels, respectively. All
continuous variables limited at the 1% and 99" percentiles. See Table 2 for other variables
definitions.

significantly positive whereas the coefficients on the CASH) are negative and significant (only the variable
other control variables (LEV, PPE, NOL, EQINC, and net value of intangible assets (INTANG), is insignificant).
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insignificant). When BTD is the dependent variable
(column (3), Table 12 and 13), the coefficient on net
value of fixed assets to total assets (PPE), net value of
the intangible assets to total assets (INTANG), firms
with foreign operation (EXPORTS) and cash/cash
equivalents (CASH) is negative and significant.
Alongside the coefficient on SIZE, ROA, LEV, NOL and
EQINC is positive and significant.

Finally, when TAXDIF is the dependent variable
(column (4) on Tables 12 and 13), the coefficient on
firm size (SIZE), the profitability of a firm (ROA), the tax
losses carried forward (NOL) and firms with foreign
operation (EXPORTS) is positive and significant while
on net value of fixed assets (PPE), the ratio of long and
short debt to total assets (LEV), equity capitals (EQINC)
and cash/cash equivalents (CASH) is negative and
significant. Like column (1) and (2) the net value of
intangible assets (INTANG) is insignificant.

As far the variables of interest, on G.GDP and
G.GDP.PI the signs remain unchanged and significant
like previous results (ithat is, GDP and GDP.PI in table
10 and 11). The growth rate of GDP by region (G.GDP)
is significant positive with ETR, adjETR, TAXDIFF and
significant negative with BTD (so positive with tax
avoidance). Additionally the growth rate of per capita
GDP by region (G.GDP.PI) is significant positive with
tax evasion measure (TAXDIFF) and tax avoidance
measures (ETR and adjETR) and significant negative to
tax avoidance measure BTD.

Finally, the results indicate that the explanatory power
in terms of the adjusted R-squared of 0.35, 0.341, 0.538
and 0.153 is different from the corresponding adjusted
R-squared of 0.252, 0.25, 0.653 and 0.155 in the main
test reported in Table 10 and 11.

Therefore, it can be concluded that the modifications
made to the variables of interest in the additional tests
increased the overall fit in the depended variables ETR
and adjETR.

Supplement analysis

Prior literature such as Lisowsky et al (2010), has
shown that loss firms have different financial and tax-
reporting incentives. For this purpose, on further
analysis employed an alternative sample in order to
exclude firms with negative pretax book income and
negative tax expense. As a result of this, the new
sample (sub-sample) focus on firm-years observations
during which tax avoidance/evasion is likely to be a
priority.

The sub-sample consists of 161,239 firms-year
observations during period of 2004 to 2014. As in
previous sections, we want to examine the relation
between tax avoidance measures (ETR, adjETR and
BTD) and tax evasion measure (TAXDIF) with gross
domestic product (GDP) by region (NUTS Il) in Greece

(or per capita GDP by region), but now only in firms with
positive pretax book income. Looking at the results on
table 14 and 15 the findings indicate that GDP and
GDP.PI have a positive and significant relation with
ETR, adjETR and TAXDIF, and a negative and
significant with BTD. These significant confirm the
results of our basic model that there is negative
relationship between tax avoidance (positive with tax
evasion) and gross domestic product by region (or per
capita gross domestic product by region).

With regard to the control variables, the results
(Tables 14 and 15) show that all control variables have
a significant effect on tax avoidance measures (p<0.05)
with the exception of EQINC in specification (4)
(insignificant at 5% level). The coefficients estimated for
these variables have the save sign like the coefficients
in the core model (Tables 9 and 10) apart from ROA
and CASH in column (1) (2) and INTANG in column (3).
Showing that in firms with positive pre-tax book income
a negative (positive) relation exist between profitability
(cash/cash equivalents) and tax avoidance measures
ETR/adJETR. Also in the sub-sample, the relation of
BTD and net value of intangible assets is positive.

Finally, the adjusted R-squared for specifications (1),
(2) and (3) decreased to 0.09, 0.11, 0.06, respectively,
and only in specification (4) increased to 0.166
compared to these in core model (Tables 10 and 11).

Conclusions

This study examines the effect of economic conditions
on corporate tax compliance using a sample that
includes the majority of firms in Greece that prepare
financial statements following the Greek GAAP during
the period 2004 to 2014.

Following prior literature, we used several proxies for
corporate tax avoidance. We measure it in Greek firms
with three proxies a) effective tax rate (ETR), b)
adjustable effective tax rate (adjETR) and total book-tax
differences (BTD) with three measures that identify
different type of tax avoidance activities. Also a new
measure of tax evasion was introduced in the analysis,
which can be easily estimated using publicly available
data and in our knowledge is the best in order to
measure tax evasion. The idea behind this measure is
that tax evasion companies will have more prior period
audit adjustments than the other companies.
Additionally we used the GDP and per capita GDP by
region in current prices in Greece as proxies for
economic conditions.

In considering the results there is negative association
between economic conditions, as measured by gross
domestic product, and corporate tax avoidance thus
confirming recent prior evidence. It is also worth
emphasizing that the relation between the state of
economic conditions and corporate tax evasion is
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Table 14. Regression results in sub-sample between corporate tax compliance (ETR, adjETR, BTD and TAXDIF)
and market fluctuation (GDP).

Variable ETR (1) adjETR (2) BTD (3) TAXDIF (5)
GDP 0.0117*** 0.0116*** -0.00236*** 0.153**=*
(26.08) (26.10) (-11.69) (16.61)
SIZE 0.00545*** 0.00541*** 0.000652* 0.531***
(12.63) (12.63) (2.42) (58.07)
ROA -0.331 -0.328*** 0.210%** 1.123%**
(-79.18) (-79.21) (54.03) (11.30)
PPE -0.0106*** -0.0106*** -0.0119%*=* -0.774%**
(-3.97) (-4.01) (-7.49) (-15.71)
LEV -0.0353*** -0.0353*** 0.0224*** -0.553***
(-7.27) (-7.33) (8.52) (-6.23)
NOL -0.0887*** -0.0891*** 0.0249*** 0.926***
(-63.61) (-64.43) (37.35) (37.95)
-0.0732* -0.0731* 0.0726*** -1.809**
INTANG
(-2.19) (-2.20) (5.39) (-2.89)
-0. 141*** -0. 14 *kk i 1 *%k% -0.
EQINC 0.0 0.0140 0.0185 0.0636
(-6.74) (-6.75) (8.38) (-1.59)
0.00648*** 0.00634*** -0.00160%*** 0.205***
EXPORTS
(4.38) (4.33) (-3.42) (5.94)
0.0175%** 0.0176*** -0.0208*** -0.351***
CASH
(6.08) (6.16) (-11.24) (-6.05)
-0.0398** -0.387*** 0.0453*** -7.934%**
Intercept
(-2.97) (-29.13) (6.47) (-28.52)
Industry Included Included Included Included
Year Included Included Included Included
N 161239 161239 161239 161239
adj. R-sq 0.090 0.109 0.061 0.166

Note: Table presents the regression results using OLS with robust standard errors in the sub-sample. Sub-sample include
only firm-year observations with positive pretax book income and positive tax expense. The dependent variable in
specification (1) is ETR, in (2) is adJETR, in (3) is BTD and in (4) is TAXDIF. The variable of interest is GDP that is, the
natural logarithm of gross domestic product by region (NUTS II) in current prices in Greece. The estimated coefficients of
industry and year dummy variables included in the regression but are not presented. t-statistics are presented in
parentheses below coefficient estimate. Symbol *, ** and *** indicates a statistically significant at 5, 1 and 0.1% levels,
respectively. All continuous variables winsorized at the 1st and 99th percentiles. See Table 2 for other variables definitions.

positive. In other words, based on quantitative results

combining firm-level and macroeconomic

argue that, all other things being equal, during recession

data, we phases (expansion phases) firms tend to avoid but not
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Table 15. Regression results in sub-sample between corporate tax compliance (ETR, adjETR, BTD and TAXDIF)
and market fluctuation (GDP.PI).

Variable ETR (1) adjETR (2) BTD (3) TAXDIF(5)
GDP.PI 0.0459%** 0.0456*** -0.00944+* 0.684***
' (23.08) (23.13) (-10.74) (16.72)
SIZE 0.00551*** 0.00547** 0.000640* 0.531***
(12.77) (12.78) (2.38) (58.12)
ROA -0.330*** -0.327%** 0.210** 1.1170%**
(-78.78) (-78.81) (53.94) (11.17)
PPE -0.0138*** -0.0137*** -0.0113*** -0.804***
(-5.17) (-5.20) (-7.10) (-16.41)
LEV -0.0357*** -0.0357*** 0.0225*** -0.550%***
(-7.34) (-7.40) (8.55) (-6.20)
NOL -0.0894*** -0.0898*** 0.0250*** 0.917***
(-64.11) (-64.94) (37.54) (37.60)
INTANG -0.0663* -0.0663* 0.0712%** -1.727*
(-1.98) (-1.99) (5.30) (-2.76)
-0.0143*** -0.0142%** .0186*** -0.0614
EQINC 0.0143 0.0 0.0186 0.06
(-6.84) (-6.85) (8.39) (-1.53)
0.00809*** 0.00793*** -0.00192*** 0.225***
EXPORTS
(5.47) (5.43) (-4.14) (6.52)
0.0168*** 0.0169*** -0.0207*** -0.353***
CASH
(5.82) (5.90) (-11.17) (-6.10)
-0.21 7% -0.564** 0.0828*** -11.07*+*
Intercept
(-10.23) (-26.76) (8.04) (-25.09)
Industry Included Included Included Included
Year Included Included Included Included
N 161239 161239 161239 161239
adj. R-sq 0.089 0.109 0.061 0.166

Note: Table presents the regression results using OLS with robust standard errors in the sub-sample. Sub-sample include
only firm-year observations with positive pretax book income and positive tax expense. The dependent variable in
Specification (1) is ETR, in (2) is adJETR, in (3) is BTD and in (4) is TAXDIF. The variable of interest is GDP.PI that is, the
natural logarithm of per capita gross domestic product by region (NUTS II) in current prices in Greece. The estimated
coefficients of industry and year dummy variables included in the regression but are not presented. t-statistics are
presented in parentheses below coefficient estimate. Symbol *, ** and *** indicates a statistically significant at 5, 1 and
0.1% levels, respectively. All continuous variables winsorized at the 1% and 99" percentiles. See Table 2 for other variables

definitions.
evade taxes (not avoid but instead evade taxes). Last In order to determine the robustness of main results,
we document that statistical different the tax compliance the initial model re-examined by modifying the proxies
of firms in Greece during recession and expansion for economic conditions. We used the growth rate of

phase. GDP (and per capita GDP) by region in current prices in



Greece. The robust results are consistent with the initial
results of the full sample.

In supplementary tests the sample was re-estimated
in order to exclude firms with negative pre-tax book
income and negative tax expense. So the further
analysis focused on firm-years observations during
which tax avoidance/evasion is likely to be a priority.
Also the findings in that case remain unchanged.

Finally, the results of this study contribute to the
literature by providing evidence of a rather paradoxical
tax compliance behavior adopted by firms depending on
the state of the overall economy. It remains unclear
whether this behavior is inherently stimulated by firm-
specific motivations or it is the governmental practices,
policy decisions and tolerance that lead to this
phenomenon as a mean (unconfessed though) for
example to mitigate the effect of crisis to the society. In
any case the confirmation of these results in different
institutional and cultural settings along with the
identification of possible factors driving tax planning
corporate decisions, and in a complicated and
inconstant economic environment constitute important
issues for future research.
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