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Abstract 
Despite the seven-year implementation of three adjustment programs to ad-
dress the sovereign debt crisis, the Greek economy is still in a prolonged re-
cession and faces problems of competitiveness, political stability and social 
cohesion. At the same time, the fiscal adjustment policy did not solve the 
original problem of public debt. On the contrary, as recent evidence shows, 
the country’s ability to service its debt has deteriorated. The causes of the cri-
sis and the failure of the selected economic stabilization policies are a multi-
dimensional and interrelated complex. The Greek economy has supported its 
growth in recent decades mainly in domestic consumption, with little pres-
ence in areas with high added value and extrovert features, focusing mainly 
on traditional business sectors with limited innovation characteristics. Ιn this 
study we will try on reasonable arguments but also with a series of statistical 
data and indicators from sources such as the Organization for Economic Co-
operation and Development (OECD), the World Bank, the World Economic 
Forum (WEF) and the Greek authorities to analyze the course of the Greek 
economy, evaluate the results of the selected policies and to formulate appro-
priate policy proposals. 
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1. Introduction 

By the end of 2009, Greek politics realized that the continuously growing public 
debt had reached such levels that it was almost impossible to manage, and dras-
tic actions were required in order to put under control the whole situation. At 
the same time, a number of other European countries faced financial problems, 
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with each case being different from the others. Since then, Greece had to ask for 
external help, and proceeded with a series of adjustment programs, in 
co-operation and with the guidance of a group of creditors comprised of EU in-
stitutions and the International Monetary Fund (IMF). However, today, with the 
third such adjustment programme under implementation, the problems of the 
country are far from being solved. Sustainable growth is under question, liquid-
ity is absent, political stability and social cohesion is threatened. The promoted 
macroeconomic policy did not solve the problem of large public debt, but in-
stead plunged the economy into a deep recession, drastically reducing its ability 
to serve the redemption of its debt [1] [2]. 

This reality has prompted the scientific community to look for the reasons 
behind this unpleasant development but also to investigate the correlation with 
other countries such as Cyprus, Portugal and Ireland which, as mentioned be-
fore, have been able to successfully implement their own adaptation programs 
and today are enjoying a much more improved situation. This comparison raises 
a series of questions if the chosen policy mix was the proper one for Greece, or if 
country’s resistance to the attempted changes was indeed the main reason for 
the limited effectiveness of the programmes [3] [4]. 

There are different opinions that have been brought forward from several in-
terested parties, with each one of them defending its own point of view. The 
lenders’ side identifies the reluctance of the country to implement the necessary 
reforms and move towards a more productive and extrovert production model 
for the country. According to this view, an investment-friendly environment, 
with the adoption of liberal policies, reductions in public spending and an in-
crease in taxation are required in order for the country to be stabilized and its 
economic situation to start improving [1] [5] [6]. 

On the contrary, another group of researchers based on the Keynesian theory, 
states that the failure of resolving but on the contrary perpetuating the problem 
in the country, is mainly due to the inappropriate policy mixture, as it has been 
imposed on the country to implement it. Since Greece is in the Eurozone and 
cannot pursue an independent monetary policy, domestic demand constraint 
and internal devaluation were the chosen key drivers, which however led to a 
deep recession, with extremely reduced salaries and pensions, thus reducing 
consumption, raising unemployment and establishing the foundations of the 
negative economical spiral that Greece is facing. This vicious cycle of recession 
and the ongoing decline of individuals’ purchasing power, together with the total 
absence of counter-cyclical policies that could break this vicious circle, perpetu-
ate this negative trend, not allowing the economy to escape of the recessional 
vortex [7] [8] [9]. 

Nowadays another approach is being shaped, which without rejecting the ba-
sic arguments of the previous two theories, it mostly focuses on the very struc-
tural elements of Greek economy. It criticizes both traditional approaches for in-
sisting in focusing to curing the effects of the problem rather than treating the 
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real cause instead [10] [11] [12] [13] [14]. The representatives of this theory 
emphasize the need to target exactly on the detection and addressing of the root 
causes as the only realistic approach for the country to finally come out of the 
recession spiral. The most notable structural problems of Greek economy is its 
production structure, which is highly introverted and with little seeds of innova-
tion in the mix, its inefficient organizational model, the intense state interven-
tions and control of the economy, the slow and resource demanding public sec-
tor, as well as the troubled political reality [15] [16]. 

In this article we aim in analysing the main characteristics of the Greek 
economy, based on indicators and statistical data, from sources such as the 
OECD [17], the IMF, the WEF, the World Bank and the Hellenic Statistical Au-
thority, as well as observations, together with the exploitation of the interna-
tional bibliography. We will attempt to assess the applied policies results, their 
interaction and coherence with the country specific characteristics. We will try 
to outline proposals for more suitable potential policies, aiming in treating 
Greek economy inefficiencies and drawbacks that will radically help it overcome 
the crisis, and thus terminate the recessional trends that cause such tribulation to 
its functionality in general and to its citizens individually. 

2. The Results of the Adjustment Policy in Greece 

In late 2009 the financial crisis in Greece burst out, alerting the total of the 
European Union (EU), but mainly the Eurozone fellow countries. The causation 
was the reveal that the public deficit will be much higher than what was initially 
predicted, and of course allowed from Eurozone rules. Following this admit-
tance, all parts started to take into account the for-long accumulated problems of 
Greek economy and its production model. Greece’s low competitiveness, the 
large and inefficient public sector, the awkward business model, the discourag-
ing investment environment, the complicated and repelling legal framework, the 
perplexing and binding labor legal framework, and the distortions in financial 
and services markets, soundly surfaced [18] [19] [20] [21]. A clear indication of 
the structural problems of the Greek economy was the close link between fiscal 
deficit and the current account deficit, a phenomenon which was extremely in-
tense during all previous decade, with the projections for the coming years being 
anything but promising.  

After these conclusions were made obvious to everybody a twofold strategy 
was requested. First to reform the fiscal operations, and second to enhance the 
Greek economy competitiveness, adopting as a strategic tool the improvement of 
internal and external payments balance. Under this approach Greece agreed to 
three consecutive adjustment programs that secured funding for the Greek state 
and economy, but mainly shaped a strategy in order for Greece to fix the two 
above-mentioned problems. These adjustment programs had the following ob-
jectives [22] [23] [24] [25]: 

1) Short Term Objectives 
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a) Restore fiscal balance. 
b) Ensure financial stability, and liquidity in the economy.  
2) Medium and Long Term Objectives 
a) Ensure the recovery of the Greek economy and the servicing of Greece’s 

debt. 
b) Restore external imbalances. 
c) Improve the competitiveness of the Greek economy. 
Policy interventions chosen and applied for Greece can be categorised as fol-

lows:  
1) Rationalisation of public expenditures, increased tax incomes and succeed-

ing primary surpluses.  
2) Exports growth and imports curtail, through internal devaluation. As key 

tool to be used was the shrinkage of income, aiming in reducing domestic con-
sumption and increasing net prices of imported goods and services.  

3) Reforming public sector through improving its efficiency. This includes 
both lowering operating costs, but also enhancing procedures and promoting 
reorganisation and modernisation of the respective legal framework. 

4) The opening of specific markets, like these of goods, labour, services and 
capital, in order to enhance competition, reduce unemployment rates, lower 
goods costs, as long as increase the size of the respective markets. 

5) Deregulation of labour market and reduction of the intervening power of 
labour unions.  

6) Extend privatisation of state owned enterprises and other state assets, in 
order to increase public liquidity and create new opportunities to private sector.  

IMF participation in the adjustment programmes heavily characterised the 
policy mixtures and objectives approved for Greece. However since in these 
programmes IMF was not the only participant, but acted in collaboration with 
European Union members and their organisations (namely the European Cen-
tral Bank (ECB) and the European Stability Mechanism (ESM)) a new policy 
blend was necessary. In more detail, EU participants had to follow IMF in im-
plementing its standard expansionary policies for supporting demand and in-
vestment, through Keynesian policies; however IMF had to take into considera-
tion the principles and limitations of Eurozone and its countries, especially in 
terms of to deal with such policies [26]. As an outcome of the above and with 
respect to the objectives and means of the programmes, the selected policy mix-
ture follows the modern neoliberalism principles of Supply-Side Economics, 
through promoting free market economy, reducing the role of the state, and de-
teriorating total demand. 

One primary parameter for selecting such a policy mixture was the estimation 
of low intensity recession effects, and for a short period of time, followed by an 
anticipated dynamic growth which will be the main economy driver. This esti-
mation was based on a number of assumptions like: 

1) The empowerment of exports, since internal devaluation was expected to 
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turn Greek services and products cheaper, thus more attractive to the markets 
abroad. In addition, internal demand for them was expected to increase as a re-
sult in the drop of the volume of the imported products, which would in turn 
become less attractive and expensive.  

2) Privatisation policies, liberalisation and deregulation of domestic markets, 
as well as the reform of the public sector were designed as key drivers for at-
tracting direct external investments, thus directly enhancing GDP growth. The 
improved business operating environment, as well as the reinforced demand for 
local products and services, was also accounted as a supplementary set of advan-
tages. 

3) A growth boom was expected after the successful completion of each ad-
justment programme. The main idea was that due to the succeeded fiscal ad-
justment a decrease to the taxation would be obtainable, increasing demand, and 
as a result enhancing the willingness for investments. This trend was to be com-
bined with lower levels of public debt, enhancing the confidence effect towards 
the Greek economy, and thus allowing further taxation relief [27] [28]. In addi-
tion the reduction of public debt was to transpire in lower interest rates for both 
public and private lending, improving borrowing terms, especially for busi-
nesses. Finally the induced shrinkage of consumption was thought to result in an 
increase of household and business savings, which in the next phase would be 
available for investments. 

Based on previous international experience after the first shock of public debt 
bubble burst, a period of recession was certainly expected; with a forthcoming 
development period however being anticipated, enriched with strong sustainable 
characteristics, especially if it is compared with the development model applied 
in the past. Lower public debt and improved debt to GDP ratio characteristics 
were the goal and the foreseen growth driver. 

Howbeit reality evolved in a much different path than the aforementioned 
one. Recession proved to be much deeper and lasted for a long period of time, in 
magnitudes that no previous estimation had ever been made. As we can observe 
in Figure 1 and Figure 2, the total GDP loss for Greece was more than 27% 
from 2008 to 2016. Since 2014 the recession was much hollower, while for 2017 
strong development rate was expected. Nevertheless as mentioned before, sus-
tainability characteristics of this expected growth are still weak. The sharp reces-
sion caused a dramatic increase in unemployment rate, reaching a maximum of 
more than 25%, the highest among European Union countries. The most wor-
rying however sign, is the fact that Greece seems unable follow the European 
trend for strong development and low unemployment rates, that even countries 
that followed similar adjustment programs are nowadays demonstrating. The 
key problem however is that despite this induced intense fiscal adjustment the 
aim for low public debt to GDP ratio was never achieved; on the contrary even 
in absolute numbers public debt is still considerably rising, triggering a strong 
debate regarding its viability. This situation reveals that the of any kind designed  
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Figure 1. GDP and Unemployment Rate in Greece (annual change in %). Source: AMECO Database; Own calculations.  

 

 
Figure 2. Unemlpoyment Rate and Average Annual Change of Wages in %. Source: AMECO Database and OECD Data [17]; 
Own calculations. 

 
counter-cycle growth dynamics never worked the way they were expected to, 
while recession multipliers were much higher than what was estimated in the 
adjustment programs. Subsequently, recession proved to be much more intense 
compared to savings and domestic demand downsizing, ending in putting 
economy in a vicious circle. Enormous austerity caused a collapse of to the ac-
tual buying power of the population. Many explanations have been provided by 
the scientific community for this development. Intense political turmoilis sug-
gested to have played a key role in order for crucial decisions to be taken in a 
later time than what it was expected and obviously needed. Macroeconomic in-
stabilities also seem to have a key role in order for institutions estimations to be 
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derailed in reality, while the possibility of a “Grexit” carved an unfriendly and 
high risk investment environment, discouraging foreign capitals to invest in 
Greece, a trend enhanced by the really legarthic pace for privatizations. The 
slowly moving public sector and the obstacles it puts to investors due to its 
amazing legal framework and organization, didn’t support the total effort. The 
combination of all of the above not only made difficult to succeed in growing 
GDP, but also intensified the already existing liquidity shortages.  

This combination put Greek economy into a recessional vicious circle were 
cuts of public spending dominated, raises of direct and indirect taxation were 
noted, and wages and pension cuts caused immerse demand shrinkage, driving a 
near collapse of GDP. This in turn led to worsening of fiscal situation, forcing 
the government to take more austerity measures and so on [29]. The collapse of 
domestic demand, due to lower wages and pensions severely decreased the dis-
posable incomes, which combined with the political and economic uncertainty, 
led to extreme increase of unemployment rate (Figure 3). This phenomenon was 
analyzed in a recent research [30], were it was indicated, based on historical 
facts, that in EU when wages are lowering, domestic demand also follows the 
same trend. In addition it was observed that in case domestic demand is drop-
ping, unemployment rate is increasing, a set of observations fully confirmed in 
the Greek scenario. 

Regarding the second medium term objective of the adjustment programs, 
namely to eliminate the negative external trade balance, we can observe that it is 
nearly achieved. In terms of absolute values the exports balance for 2016 is only 
marginally negative, reaching a −0.35% with respect to the GDP (Figure 4).  
 

 
Figure 3. Net National Income, Total Consumption and Gross Fixed Capital Formation in Bil. Euros. Source: AMECO Database 
and OECD Data [17]; Own calculations.  
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Figure 4. Exports—Imports (% of GDP). Source: AMECO Database and OECD Data [17]; Own calculations.  

 
However this elimination of external balance gap was mainly based on the radi-
cal lowering of imports, which can be imputed to the shrinkage of purchasing 
power of Greeks, and not due to the anticipated hefty raise of goods and services 
exporting, a fact that would have flagged the improvement of international 
Greek competitiveness (Figure 5). Thus, Greek households simply could afford 
less products and services, due to internal devaluation and recession (Figure 6) 
[31]. Also another worrying observation is the fact that Greek exporting per-
formance didn’t manage to follow international trends, indicating the founda-
tional deficiencies of Greek economy competitiveness in terms of international 
trading, and in excess implied that the whole adjustment approach indeed de-
creased competitiveness rather than advancing it, as it was the case in other EU 
countries under adjustment programmes (Figure 7 and Figure 8) [32]. 
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improve the characteristics of its production model, and thus missed its objectives.  
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Figure 5. Contribution to the increase of GDP (constant prices). Source: AMECO Database and OECD Data [17]; Own calcula-
tions. 

 

 
Figure 6. Exports of selected countries (annual change in %). Source: AMECO Database and OECD Data [17]; Own calculations. 
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Figure 7. Development of Export Prices and Wage Cost (2010 = 100). Source: AMECO Database and OECD Data 
[17]; Own calculations. 

 

 
Figure 8. Contribution of Exports to GDP Growth (selected coutries). Source: AMECO Database and OECD Data 
[17]; Own calculations.  
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Figure 9. Foreign Direct Investments Inflows in Selected Economies (Millions of dollars). Source: UNCTAD; Own cal-
culations.  

 

 
Figure 10. Global Competitiveness Index—Greece. Source: World Economic Forum [35]; Own calculations.  
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Figure 11. Greece: Market Regulation (0 - 6). Source: OECD [17]; Own calculations.  
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Banking sector ended up in its very own vicious circle, since the reduction of li-
quidity that caused the domestic consumption driven recession, induced a 
shortened loan servicing, added up with capital flight, thus further worsening 
liquidity conditions and refeeding recession. 

Greek economy, for a long time now heavily relies in using EU funds in order 
to co-finance its development plans and provide valuable resources to many 
crucial projects. However the shrinkage of public sector investments and spend-
ing, together with the misfire and the inefficient usage of the Structural Funds, 
added up to the whole recessional environment.  

3.2. The Greek Economy’s Introversion and Low Output Elasticity  

All restructuring programmes designed and implemented during the economic 
crisis in European continent had the primary objective of increasing interna-
tional competitiveness of troubled countries’ economies. The main chosen tool 
for succeeding this objective in Euro countries was the internal devaluation 
adopting a twofold aiming. The first was to enhance exporting trade through in-
creasing competitiveness due to lower production costs, and the second was to 
decrease imports due to lower purchasing power for imported goods and in par-
allel enhance demand for the domestic production which subsequently should 
be able to offer lower prices. This strategy seems well established and appears to 
have been effective to all troubled Euro countries but Greece. 

The reason that this approach failed to work in Greece lies deeply inside these 
very unique characteristics of Greek economy, its structure and character. Greek 
economy is characterised by strong introversion and week secondary sector. The 
latter represents only a small portion of Greek economy, even though in modern 
economies it is usual to be the most influential sector for promoting interna-
tional trade. On the contrary, primary production is heavily headed towards 
domestic consumption. Most active sectors in the Greek case are characterized 
by low international competitiveness and/or exporting potential, while in addi-
tion most Greek companies can generally demonstrate little participation in in-
ternational trading networks and clusters. 

The internal structure of the Greek economy is symbolized by the large num-
ber of small enterprises, self-employed and freelancers, demonstrating low pro-
duction capacity and overall external trade orientation. 30% (AMECO) of Greek 
enterprises employ one to nine employers, putting Greece in the first rank on 
this indicator. Unfortunately, such enterprises do not have the experience, the 
structure, the resources and the required capacity in order to shift their activities 
towards external markets. Their major targeting was and remains the domestic 
one. The absence of any coherent policies for supporting the establishment of 
networks, clusters and capacity building enhancement, left such enterprises 
struggling on their own to cope with the increasing intensity of the domestic 
market shrinkage and all the others crises induced difficulties. 

To make things even worst, the deep cut in lending capital that was observed 
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from the very begging of the crises turned every attempt to shift towards inter-
national markets even more difficult and challenging. And if mining capital for 
medium and big companies was hard, for small and very small companies this 
was extremely harsh, since the banking system reservations were extremely in-
tense and the collaterals required turned the stakes in extreme heights for them.  

The deduction of the salary levels did not initiate a proportionate drop of the 
Greek production costs, and subsequently products and services prices, as it was 
anticipated (Figure 12). This turned even, due to other costs that rose for busi-
nesses in the same period that consumed this created margin, while some enter-
prises chose to raise their profit margins. Increased taxation for business and 
self-employed, and the higher costs due to capital risks indeed vanished a great 
portion of the potential gain from the lower labour costs. 

The Greek economy structure and its geographical centralization do not sup-
port its dynamic exporting growth, with the notable exclusion however of the 
shipping and tourism industries. Still a great volume of the Greek external trade 
is headed towards countries with domestic markets of weaker dynamics.  

As a result of all the aforementioned, no notable exports increase was ob-
served, a desirable outcome that could have supported the economic recovery, as 
it happened in other Eurozone countries. On the contrary what we really ob-
served was the intense decline of imports, which represents the domestic loss of 
purchasing power and reluctance in spending, due to uncertainty (Figure 13) 
[34]. 
 

 
Figure 12. Most problematic factors for doing business (in % survey’s responses). Source: World Economic Forum [35]; 
Own calculations.  
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Figure 13. Doing Business and Corruption Indices. Source: World Bank; Transparency International [34]; Own cal-
culations.  

3.3. Systemic Factors of Greece’s Low International Investment  
Competitiveness  

Greece was never, even in the past decades of strong economic growth, a really 
attractive destination for foreign direct investments. Even before the crisis out-
break, investments attracted by foreign capital were much lower compared to 
the other EU countries. In the period between 2004 and 2010, direct foreign in-
vestments represented a mean of 3.7% of the GDP for EU countries, while for 
Greece this figure was as low as 1%. For comparison reasons we mention that 
other South-Eastern countries could demonstrate a figure of 2%. By observing 
Figure 14 we can clearly indicate that Greece was unable to attract foreign capi-
tals even compared with other countries that went through similar recovery 
programmes, a finding that reveals the intrinsic unattractiveness of Greek 
economy. 

So another field for discussion is to identify these factors that were repelling 
foreign investors before 2009 and estimate if the reform programmes managed 
to militate them. In addition, we need to examine if the turmoil of the economic 
crisis gave rise to new obstacles and how these are evolving through time. 

Going through the reports that the World Economic Forum [35], the OECD 
and the World Bank annually publish and display in a comparative approach the 
characteristics of national economies around the globe, we can shape a number 
of observations that shed light to the Greek economy current conditions. Ac-
cording to the World Economic Forum [35], Global Competitiveness Report of 
2016, the total competitiveness index for Greece is declining since 2004. A slight 
recovery was observed for the period between 2012 till 2015, only to get worst 
after that period once again (Figure 9 and Figure 10). In most partial factors 
that WEF examines, the situation is similar. One really worrying finding how-
ever is the more or less unchained Labor Market Efficiency Rankings of Greece 
which remain extremely low regardless of the rapid decline of wages, giving an 
additional indication that labor cost is not the main issue for Greek productivity.  
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Figure 14. Public pension Spending and Budget Subsidies (in % of GDP). Source: Euros-
tat; Hellenic Ministry of Finance; Own calculations.  
 
Another interesting finding is the crumbling of effectiveness of anti-monopoly 
policies, a direct indication that competitiveness fundamentals are not properly 
applied in the country. Even though open competition barriers are lowering for 
the last 20 years, still a lot need to be done; increased concentration, or exces-
sively regulatory framework, and ineffectiveness of antimonopoly policies, make 
Greece lacking the proper open competition environment, especially compared 
with other EU countries. 

It is therefore interesting to spot the most discouraging factors for foreigners 
to doing business in Greece (Figure 15). According to the World Economic Fo-
rum [35], Executive Opinion Survey for 2016, inefficient government bureauc-
racy was historically the most troubling factor for doing business in Greece, even 
though, the situation seems to have greatly improved from 2012 and on. Com-
plex tax regulation is another main issue, while the high level of taxation is 
coming again to the surface. The two modern problems however are those of the 
difficulty in accessing financing and the policy instability. These two seem to be 
the results of the economic crisis, since they have never bothered foreign execu-
tives before. 

On the other hand, one encouraging finding is the ease of doing business 
ranking, which since 2011 and on demonstrates a notable improvement [36] 
(Figure 13). However the corruption perception index returned to the levels that 
it stood one decade before, losing the slight improvement ratio it gained, in the 
late 00s. It is important to underline that this positive trend was interrupted 
during the years of the crisis, a sound failure of the adjustment programs. 

Keeping in mind the aforementioned factors, we can summarize that in total, 
Greece failed to dramatically bowl over the causes that made the country an un-
favorable destination for foreign direct investments. On the contrary many 
critical parameters turned worst while new risks and problems aroused. This 
combination worsened the whole picture, and deprived Greece from a counter-
measure to the incapability of crediting and deriving domestic liquidity for in-
vestments, through attracting massive foreign direct investments. Greece failed  
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Figure 15. Shadow economy and Tax Evasion in Greece from 2005-2015 (in % of GDP). 
Source: Schneider [41]; Artavanis et al. [42]; Ernst & Young [35]; Own calculations. 
 
to mimic the other countries under adjustment programs on this field. Internal 
characteristics seem to establish immense obstacles, thus turning Greece to a less 
favorable destination for foreign investors compared to other countries in ad-
justment programs. 

3.4. The Chronic Structural Weaknesses of Public Finances  

The derailment of Greece’s public finances and the debt crisis are symptoms of a 
malaise of the Greek political and economic system, the fiscal causes of which 
run even deeper. First of all, the political system has an inherent tendency to 
cave in to vested interests, such as labour unions, state-owned enterprises, 
state-subsidy-dependent private enterprises, as well as other social groups [16]. 
Then, there are the chronic problems regarding the organisation and operation 
of the tax collection mechanism, as well as of enforcement of tax law [37]. As 
mentioned above, over-regulation and the complexity of tax law, in conjunction 
with high tax rates, is another reason behind limited tax collection. From 1975 to 
2016, for example, more than 250 tax bills were passed by Parliament and almost 
115,000 tax-related ministerial decisions were issued, which not only failed to 
improve the country’s tax system but, on the contrary, rendered it even more 
opaque, ineffective, and costly to administer [38]. Following the advent of the 
crisis and the subsequent deepening of the recession, the problem was com-
pounded by the state’s failure to collect verified direct and indirect taxes [38]. 
However, the build-up of the public debt was mostly due to two deeper causes, 
which are related with excessive spending and the loss of revenues and were tar-
geted by adjustment policy from the very outset. So, the question is whether 
these causes were effectively dealt with.  

The first cause, which constitutes a chronic deficiency of Greece’s public fi-
nances, is the high expenditure on social security and, in particular, pensions 
[37]. Owing to a series of problems that plague the social security system, such as 
contribution evasion, undeclared work, unemployment, the comparatively large 
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number of pensioners and, above all, the high replacement ratio, i.e. the per-
centage of the workers’ earnings that is paid in the form of a pension after re-
tirement, where Greece was ranked 1st among EU member states in 2009, Greek 
pension funds have been traditionally running deficits, which are funded by the 
government budget [39]. This led to the significant increase of total public ex-
penditure on pensions (pensions paid to government employees and subsidies 
paid to pension funds), as shown in Figure 14. However, the greatest problem of 
Greece’s social security system is the funding of pension fund deficits through 
state subsidies [37]. In 2000, this subsidy stood at 4.8 billion Euro (3.3% of 
GDP), while in 2009 it rose to 17 billion Euro (7.2% of GDP), becoming a per-
manent cause of budget deficits and public debt accumulation. 

In the ten-years 2000-2009, pension funds were subsidised by the government 
budget with 98 billion Euro, an amount that accounts for 61% of the increase in 
public debt during the same period, turning the pension issue into the primary 
cause of the 2009/10 crisis. In the 15-years 2000-2016, the subsidies paid to pen-
sion funds amounted to 191 billion Euro, i.e. 58% of the existing public debt (at 
the end of 2016). After the launching of the adjustment programmes there was 
an effort to reduce the total pension spending that, nonetheless, remains very 
high in comparison to other OECD countries [37]. Thus, in 2014 total spending 
on pensions accounted for 15.3% of the Greek GDP, when the OECD country 
average stood at 7.9% of GDP. The annual state subsidy paid to Greek pension 
funds also remains very high. Despite a slight reduction in 2013, the 2017 the 
government budget provides for an increase in state subsidies equal to 8.8% of 
GDP. 

High public spending on pensions does not only impose a burden on the gov-
ernment budget, making it difficult to finance the deficits and service the debt. It 
also has major growth effects, as it distorts the distribution of resources in favour 
of consumption, and against investment and economic growth. Moreover, by 
incessantly increasing social security contributions and taxes, in order to finance 
pension fund deficits, the government reduces the workers’ disposable incomes 
and, consequently, their demand, savings, and willingness to work, enhancing, at 
the same time, the informal economy, contribution and tax evasion, and the 
emigration of young people. Therefore, a radical pension system reform is a 
main prerequisite for the country’s exit from the recessionary vicious circle [37] 
[40] [41] [42]. 

The second deep-rooted cause of government over-indebtedness is related to 
the shadow economy and tax evasion [43]. Cracking down on tax evasion has 
been a stated goal of every Greek government and one of the key aims of ad-
justment policy. Tax evasion does not only cause revenue loss for the govern-
ment and the pension funds. Economic sectors that offer lots of potential for tax 
evasion, such as freelance professions and small and medium-sized enterprises, 
especially in the consumer services industry, are continuously attracting eco-
nomic resources, thus reducing the economy’s capacity and enhancing its intro-
version [38]. Moreover, tax evasion creates an uneven playing field, given that 
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tax evaders enjoy a competitive advantage in regard to the final cost and the 
price of their goods and services. This may possibly give rise to imitative behav-
iours, as the businesses that pay their taxes are threatened with being driven out 
of the market.  

The full measurement of the gray economy and tax evasion is an almost im-
possible task. For this reason, all relevant studies stress that they constitute an 
approximation, and not an exact representation, of the phenomenon [44] [45]. 
Figure 15 shows the development of the gray economy and tax evasion in 
Greece before and after the crisis. We can see that these phenomena were 
slightly contained after 2010. Compared with the other EU countries, however, 
Greece remains in the group of countries with the largest gray economies and 
the highest tax evasion rates. According to a recent survey [38], tax evasion 
(2015) is estimated at 6% - 9% of GDP and leads to an annual state revenue loss 
of 16 billion Euro. This lost revenue would be enough to cover the public sec-
tor’s payroll cost (15 billion) or overbalance the annual debt servicing require-
ments. As a result of the above, the efforts to increase government and pension 
fund revenues, impose an excessive burden on those businesses and workers that 
are unable to under-report their incomes. This, in conjunction with the reces-
sion, leads to the continuous growth of overdue obligations to the state.  

According to the relevant studies [37] [38] [43] [44] [45], Greece’s shadow 
economy and high tax evasion are due to a very wide range of factors, related to 
over-regulation and the complexity of the tax system; legal uncertainty; high tax 
rates; the lack of political will for dealing with this phenomenon; the insufficient 
technical and organisational infrastructure of the tax administration; bureauc-
racy; the extremely large number of self-employed individuals and very small 
enterprises; and cultural factors, such as the citizens’ attitude towards the state 
and tax morale. 

Based on the above, it is easy to conclude that, despite any efforts, tax evasion 
has not been dealt with and, therefore, the solution of Greece’s fiscal problem 
requires the implementation of a coherent strategy, emphasising on measures 
aimed at remedying the causes, such as: the reduction of tax rates; the use of 
plastic money and electronic invoicing; the tightening of tax audits and the es-
tablishment of harsher penalties; the upgrading of the technology and the 
streamlining of the operation of the tax authorities; the proper staffing of the tax 
authorities; the creation of a stable and simplified tax system, the enhancement 
of tax conscience, and the change of the country’s productive model. 

4. Regression Analysis 
4.1. Data, Variables and Methodology 
4.1.1. Data 
Our dataset consists of nineteen countries of the European Union (Austria, Bel-
gium, Czech Republic, Denmark, Estonia, France, Germany, Greece, Hungary, 
Ireland, Italy, Latvia, Netherlands, Poland, Portugal, Slovak Republic, Slovenia, 
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Spain, and the UK) and Turkey. The relevant country figures are for the period 
2000-2015 and come from OECD, the World Bank and the United Nations 
Conference on Trade and Development [46]. 

4.1.2. Variables 
The variables that are used as measures of structural weaknesses or strengths of 
an economy—and are the independent variables in our model—are the competi-
tiveness index, the labor cost, the political stability, the corporate income tax 
rate, the ease of doing business, the corruption, the labor unions (the number), 
the pensioners (as a percent), the unemployment (as a percent), the pensions (as 
a percent of GDP), the profit tax rate and the public debt (as a percent of GDP). 
We use investments/GDP, gross fixed capital formation, the FDI inflows, the 
GDP growth, the GDP per capita, the GDP, the CPI (consumer price index), the 
consumption, the unemployment, the public debt, the imports and the exports 
as determinants of the effectiveness of an adjustment program. These are the 
dependent variables of our model. We use the averages for the years 2000-2015 
of the above variables, so as to have an indication of the trend (Table 1). 

4.1.3. Methodology 
We attempt the use of linear regression in order to link the measures of the 
structural weakness or strength of a country with the determinants of the effec-
tiveness of an adjustment program. As mentioned in the previous paragraph 
(Variables), the measures of structural weakness or country are captured by the 
independent variables and the determinants of the success of an adjustment 
program are captured by the dependent variables. The regressions we run use 
one dependent and one independent variable. The general form of the regression 
equation is: 
 
Table 1. Variables. 

DependentVariables IndependentVariables 

Investments/GDP Competitivenessindex 

Grossfixedcapitalformation Laborcost 

FDI inflows Politicalstabilty 

GDP growth Corporateincometaxrate 

GDP per capita Ease of doingbusiness 

GDP Corruption 

CPI (consumerpriceindex) Laborunions (number) 

Consumption Pensioners (percent) 

Unemployment (percent) Unemployment (percent) 

Public debt (as a % of GDP) Pensionsas % of GDP 

Imports Profittax (rate) 

Exports Public debt (as a % of GDP) 
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0 1EAP SW uβ β= + ⋅ +  

where SW (structural weaknesses) is any of the above variables that reflect the 
structural weakness or strength and EAP (effectiveness of adjustment program) 
is any of the variables that determine the success of an adjustment program. 1β
denotes the coefficient, 0β  denotes the constant term and u denotes the sto-
chastic error term. We use the Stata econometric software to run these linear re-
gressions with Ordinary Least Squares (OLS). We use White’s test to detect po-
tential heteroskedasticity and we use Robust Standard Errors to tackle it when 
present. 

4.2. Regressions 

We regressed each of the independent variables with each of the dependent 
variables that as shown in the following tables and explained in the results sec-
tion below (Table 2). 
 

Table 2. Regressions summary Europe. 

(a) 

Variables/  
Regressions 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

Dependent  
Variables 

            

Investments/GDP X X X X X X X X X X X X 

Independent  
Variables             

Competitiveness 
index 

−0.3725403*** 
(−3.52) 

           

Labor cost  

−0.0001281** 
(−2.53) 

          

Political  
stability 

  

0.5401663 
(0.21) 

         

Corporate income 
tax rate 

   

−0.2495558** 
(−2.26) 

        

Ease of doing 
business 

    

−0.0872892 
(−0.62) 
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Continued 

Corruption      

−0.1816466 
(−1.24) 

      

Labor unions       

−0.0545189 
(−1.08) 

     

Pensioners        
20.51779 

(0.94) 
    

Unemployment         

0.252612 
(1.08) 

   

Pensions as % of 
GDP 

         

−0.2321618 
(−0.92) 

  

Profit tax           

0.0178797 
(0.26) 

 

Public debt            

−0.0718916*** 
(−3.51) 

Constant 

59.87954*** 
(5.75) 

26.4325*** 
(18.98) 

22.94095*** 
(10.78) 

29.96414*** 
(9.97) 

29.8281** 
(2.83) 

27.62199*** 
(7.86) 

24.49629*** 
(16.04) 

18.1261*** 
(3.24) 

21.06402*** 
(9.37) 

25.14298*** 
(10.55) 

22.51581*** 
(6.76) 

27.84271*** 
(19.66) 

Observations 19 19 19 19 19 19 18 19 19 18 19 19 

Adjusted 
R-squared 

0.3871 0.2311 −0.0562 0.1864 −0.0357 0.0296 0.0098 −0.0062 0.0094 −0.0089 −0.0547 0.3857 

Notes: t-values in parenthesis; ***statistically significant at the 1% level; **statistically significant at the 5% level; *statistically significant at the 10% level. 

(b) 

Variables/  
Regressions 

(13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) 

Dependent  
Variables 

            

Gross Fixed  
Capital Formation 

X X X X X X X X X X X X 

Independent  
Variables             

Competitiveness 
index 

13.15379*** 
(2.64) 
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Continued 

Labor cost  

0.0042334 
(1.63) 

          

Political stability   

−31.90608 
(−0.42) 

         

Corporate income 
tax rate 

   

16.65261*** 
(−2.26) 

        

Ease of doing 
business 

    

3.924996 
(0.59) 

       

Corruption      

7.490989 
(1.08) 

      

Labor unions       

−1.884984 
(−0.74) 

     

Pensioners        

349.5287 
(0.33) 

    

Unemployment         

−4.251111 
(−0.38) 

   

Pensions as % of 
GDP 

         

17.20383 
(1.42) 

  

Profit tax           

5.372116* 
(1.82) 

 

Public debt            

1.686894 
(1.45) 

Constant 

−1159.922** 
(−2.38) 

25.82262 
(0.36) 

143.9061** 
(2.32) 

−313.6915*** 
(−2.67) 

−163.6085 
(−0.33) 

−48.4889 
(−0.29) 

184.2301** 
(2.38) 

38.74439 
(0.14) 

161.1496 
(1.51) 

−19.79404 
(−0.17) 

−127.1965 
(−0.90) 

18.56196 
(0.23) 

Observations 20 19 20 19 19 19 18 19 20 18 20 20 

Adjusted 
R-squared 

0.2383 0.0847 −0.0452 0.4361 −0.0376 0.0094 −0.0276 −0.0519 −0.0470 0.0564 0.1090 0.0546 

Notes: t-values in parenthesis; ***statistically significant at the 1% level; **statistically significant at the 5% level; *statistically significant at the 10% level. 
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(c) 

Variables/  
Regressions 

(25) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) 

Dependent  
Variables 

            

FDI inflows X X X X X X X X X X X X 

Independent  
Variables 

            

Competitiveness 
index 

2295.974*** 
(4.39) 

           

Labor cost  

0.8107469*** 
(2.69) 

          

Political stability   

−2708.181 
(−0.28) 

         

Corporate income 
tax rate 

   

1318.171* 
(1.90) 

        

Ease of doing 
business 

    

1505.444* 
(1.91) 

       

Corruption      

1889.421** 
(2.35) 

      

Labor unions       

27.4878 
(0.08) 

     

Pensioners        

−196407.7 
(−1.55) 

    

Unemployment         

−1633.421 
(−1.19) 

   

Pensions as % of 
GDP 

         

−1273.632 
(−0.78) 

  

Profit tax           

−5.115105 
(−0.01) 

 

https://doi.org/10.4236/me.2018.99098


A. Kotios et al. 
 

 

DOI: 10.4236/me.2018.99098 1572 Modern Economy 
 

Continued 

Public debt            

145.0587 
(0.94) 

Constant 

−206155.9*** 
(−4.03) 

−1459.953 
(0.18) 

19503.09** 
(2.45) 

−16885.92 
(−0.89) 

−93685.26 
(−1.60) 

−26389.7 
(1.36) 

18289.85* 
(1.81) 

68052.82 
(2.09) 

32545.56 
(2.46) 

30441.73 
(1.98) 

17921.33 
(0.91) 

8748.379 
(0.83) 

Observations 20 19 20 19 19 19 18 19 20 18 20 20 

Adjusted 
R-squared 

0.4897 0.2567 −0.0510 0.1270 0.1283 0.2011 −0.0621 0.0722 0.0216 −0.0232 −0.0555 −0.0060 

Notes: t-values in parenthesis; ***statistically significant at the 1% level; **statistically significant at the 5% level; *statistically significant at the 10% level. 

(d) 

Variables/  
Regressions 

(37) (38) (39) (40) (41) (42) (43) (44) (45) (46) (47) (48) 

Dependent  
Variables 

            

GDP growth X X X X X X X X X X X X 

Independent  
Variables 

            

Competitiveness 
index 

0.1000968** 
(−2.07) 

           

Labor cost  

−0.0000346 
(−1.52) 

          

Political stability   

−0.4859109 
(−0.71) 

         

Corporate income 
tax rate 

   

−0.172543*** 
(−5.78) 

        

Ease of doing 
business 

    

0.0490236 
(0.86) 

       

Corruption      

−0.0237533 
(−0.38) 

      

Labor unions       

−0.0201234 
(−0.96) 
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Pensioners        

−3.977668 
(−0.44) 

    

Unemployment         
0.1160417 

(0.253) 

   

Pensions as % of 
GDP 

         

−0.2389356*** 
(−2.69) 

  

Profit tax           

−0.0445637 
(−1.62) 

 

Public debt            

−0.0344635*** 
(−4.39) 

Constant 

11.96298 
(2.53) 

2.927022*** 
(4.67) 

2.530778 
(4.49) 

6.667286 
(8.19) 

−1.545067 
(−0.36) 

2.652415 
(1.77) 

2.516254*** 
(3.95) 

3.10623 
(1.33) 

1.148496 
(1.21) 

4.129921*** 
(4.91) 

4.2754 
(3.62) 

4.327178*** 
(8.10) 

Observations 20 19 20 19 19 19 18 19 20 18 20 20 

Adjusted 
R-squared 

0.1466 0.0679 −0.0270 0.6427 −0.0151 −0.0498 −0.0052 −0.0470 0.0204 0.2681 0.0790 0.4907 

Notes: t-values in parenthesis; ***statistically significant at the 1% level; **statistically significant at the 5% level; *statistically significant at the 10% level. 

(e) 

Variables/  
Regressions 

(49) (50) (51) (52) (53) (54) (55) (56) (57) (58) (59) (60) 

Dependent  
Variables 

            

GDP per capita X X X X X X X X X X X X 

Independent  
Variables 

            

Competitiveness 
index 

−0.1000968** 
(−2.07) 

           

Labor cost  

−0.0000346 
(−1.52) 

          

Political stability   

−0.4859109 
(−0.71) 
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Corporate income 
tax rate 

   

−0.172543*** 
(−5.78) 

        

Ease of doing 
business 

    

0.0490236 
(0.86) 

       

Corruption      

−0.0237533 
(−0.38) 

      

Labor unions       

−0.0201234 
(−0.96) 

     

Pensioners        

−3.977668 
(−0.44) 

    

Unemployment         

0.1160417 
(0.253) 

   

Pensions as % of 
GDP 

         

−0.2389356*** 
(−2.69) 

  

Profit tax           

−0.0445637 
(−1.62) 

 

Public debt            

−0.0344635*** 
(−4.39) 

Constant 

11.96298** 
(2.53) 

2.927022*** 
(4.67) 

2.530778*** 
(4.49) 

6.667286*** 
(8.19) 

−1.545067 
(−0.36) 

2.652415* 
(1.77) 

2.516254*** 
(3.95) 

3.10623 
(1.33) 

1.148496 
(1.21) 

4.129921*** 
(4.91) 

4.2754*** 
(3.26) 

4.327178*** 
(8.10) 

Observations 20 19 20 19 19 19 18 19 20 18 20 20 

Adjusted 
R-squared 

0.1466 0.0679 −0.0270 0.6427 −0.0151 −0.0498 −0.0052 −0.0470 0.0204 0.2681 0.0790 0.4907 

Notes: t-values in parenthesis; ***statistically significant at the 1% level; **statistically significant at the 5% level; *statistically significant at the 10% level. 

https://doi.org/10.4236/me.2018.99098


A. Kotios et al. 
 

 

DOI: 10.4236/me.2018.99098 1575 Modern Economy 
 

(f) 

Variables/  
Regressions 

(61) (62) (63) (64) (65) (66) (67) (68) (69) (70) (71) (72) 

Dependent  
Variables 

            

GDP X X X X X X X X X X X X 

Independent  
Variables 

            

Competitiveness 
index 

61.15076*** 
(2.58) 

           

Labor cost  

0.020161 
(1.63) 

          

Political stability   

−276.6807 
(−0.78) 

         

Corporate income 
tax rate 

   
75.93127*** 

(3.55) 
        

Ease of doing 
business 

    

24.92719 
(0.79) 

       

Corruption      

37.98116 
(1.15) 

      

Labor unions       

−7.894523 
(−0.64) 

     

Pensioners        

2145.629 
(0.43) 

    

Unemployment         

−27.25837 
(−052) 

   

Pensions as % of 
GDP 

         

75.62033 
(1.29) 

  

Profit tax           

21.68432 
(1.52) 

 

Public debt            

7.456736 
(1.34) 
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Constant 

−5377.297** 
(−2.32) 

102.1404 
(0.30) 

770.3126*** 
(2.66) 

−1425.297** 
(−2.44) 

−1262.777 
(−0.54) 

−306.0056 
(−0.39) 

827.1098 
(2.22) 

41.22705 
(0.03) 

832.4406 
(1.65) 

−59.38683 
(−0.11) 

−423.3429 
(−0.62) 

125.1109 
(0.33) 

Observations 20 19 20 19 19 19 18 19 20 18 20 20 

Adjusted 
R-squared 

0.2287 0.0836 −0.0207 0.3914 −0.0214 0.0179 −0.0358 −0.0474 −0.0398 0.0378 0.0645 0.0408 

Notes: t-values in parenthesis; ***statistically significant at the 1% level; **statistically significant at the 5% level; *statistically significant at the 10% level. 

(g) 

Variables/  
Regressions 

(73) (74) (75) (76) (77) (78) (79) (80) (81) (82) (83) (84) 

Dependent  
Variables 

            

CPI X X X X X X X X X X X X 

Independent  
Variables 

            

Competitiveness 
index 

0.3219417*** 
(2.71) 

           

Labor cost  

0.0001602*** 
(4.29) 

          

Political stability   

4.77225*** 
(3.33) 

         

Corporate income 
tax rate 

   

0.2509415*** 
(2.60) 

        

Ease of doing 
business 

    

0.1834617 
(1.50) 

       

Corruption      

0.3230314*** 
(2.83) 

      

Labor unions       

0.0457306 
(1.17) 

     

Pensioners        

−20.60115 
(−1.05) 
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Unemployment         

−0.4293128* 
(−1.74) 

   

Pensions as % of 
GDP 

         

0.0262941 
(0.13) 

  

Profit tax           

0.0282127 
(0.37) 

 

Public debt            

0.0410753 
(1.47) 

Constant 

61.91975*** 
(5.34) 

89.95344*** 
(87.44) 

90.10035*** 
(76.63) 

87.15879*** 
(33.10) 

80.19324*** 
(8.82) 

86.21189*** 
(31.36) 

93.03231*** 
(78.92) 

99.05479*** 
(19.62) 

97.21274*** 
(40.83) 

94.00123*** 
(49.52) 

91.99539*** 
(25.11) 

90.77644*** 
(47.79) 

Observations 20 19 20 19 19 19 18 19 20 18 20 20 

Adjusted 
R-squared 

0.2502 0.4914 0.3465 0.2418 0.0652 0.2803 0.0218 0.0055 0.0964 −0.0614 −0.0477 0.0579 

Notes: t-values in parenthesis; ***statistically significant at the 1% level; **statistically significant at the 5% level; *statistically significant at the 10% level. 

(h) 

Variables/  
Regressions 

(85) (86) (87) (88) (89) (90) (91) (92) (93) (94) (95) (96) 

Dependent  
Variables 

            

Consumption X X X X X X X X X X X X 

Independent  
Variables 

            

Competitiveness 
index 

23.02297 
(0.86) 

           

Labor cost  

0.0079295 
(0.62) 

          

Political stability   

131.3146 
(0.37) 

         

Corporate income 
tax rate 

   

43.42204* 
(1.73) 

        

Ease of doing 
business 

    

14.6343 
(0.47) 
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Corruption      

15.87734 
(0.48) 

      

Labor unions       

−1.408472 
(−0.12) 

     

Pensioners        
3430.543 

(0.72) 

    

Unemployment         

−46.83206 
(−0.93) 

   

Pensions as % of 
GDP 

         

29.75896 
(0.51) 

  

Profit tax           

14.14703 
(0.97) 

 

Public debt            

0.437327 
(0.08) 

Constant 

−1604.531 
(−0.61) 

481.4555 
(1.37) 

551.8061* 
(1.91) 

−478.6717 
(−0.70) 

−413.8976 
(−0.18) 

298.8397 
(0.38) 

746.0308 
(2.07) 

−200.9635 
(−0.16) 

1066.139 
(2.19) 

441.9102 
(0.80) 

−17.44731 
(−0.03) 

613.0911 
(1.57) 

Observations 20 19 20 19 19 19 18 19 20 18 20 20 

Adjusted 
R-squared 

−0.0140 −0.0352 −0.0475 0.0992 −0.0450 −0.0444 −0.0616 −0.0275 −0.0075 −0.0456 −0.0029 −0.0552 

Notes: t-values in parenthesis; ***statistically significant at the 1% level; **statistically significant at the 5% level; *statistically significant at the 10% level. 
Source: Results of regressions run by the authors using data from the World Bank and the OECD (averages of years 2000-2015). 

(i) 

Variables/  
Regressions 

(97) (98) (99) (100) (101) (102) (103) (104) (105) (106) (107) (108) 

Dependent  
Variables 

            

Imports X X X X X X X X X X X X 

Independent  
Variables 

            

Competitiveness 
index 

−5.623508 
(−0.31) 

           

Labor cost  

0.0008532 
(0.10) 
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Political stability   

183.299 
(0.80) 

         

Corporate income 
tax rate 

   

10.63024 
(0.60) 

        

Ease of doing 
business 

    

4.005819 
(0.20) 

       

Corruption      

2.915393 
(0.13) 

      

Labor unions       

0.1233238 
(0.02) 

     

Pensioners        

1376.537 
(0.43) 

    

Unemployment         

−38.68994 
(−1.18) 

   

Pensions as % of 
GDP 

         

−10.29518 
(−0.26) 

  

Profit tax           

4.682152 
(0.48) 

 

Public debt            

−2.213465 
(−0.59) 

Constant 

897.8075 
(0.51) 

346.1195 
(1.48) 

226.4105 
(1.21) 

84.8799 
(0.17) 

69.32841 
(0.05) 

298.0783 
(0.57) 

383.2834 
(1.59) 

16.24348 
(0.02) 

701.5861 
(2.22) 

478.906 
(1.29) 

131.9583 
(0.28) 

485.9027* 
(1.92) 

Observations 20 19 20 19 19 19 18 19 20 18 20 20 

Adjusted 
R-squared 

−0.0498 −0.0582 −0.0190 −0.0372 −0.0564 −0.0577 −0.0625 −0.0473 0.0205 −0.0579 −0.0422 −0.0353 

Notes: t-values in parenthesis; ***statistically significant at the 1% level; **statistically significant at the 5% level; *statistically significant at the 10% level. 
Source: Results of regressions run by the authors using data from the World Bank and the OECD (averages of years 2000-2015). 

(j) 

Variables/  
Regressions 

(109) (110) (111) (112) (113) (114) (115) (116) (117) (118) (119) (120) 

Dependent  
Variables 

            

Exports X X X X X X X X X X X X 

https://doi.org/10.4236/me.2018.99098


A. Kotios et al. 
 

 

DOI: 10.4236/me.2018.99098 1580 Modern Economy 
 

Continued 

Independent  
Variables 

            

Competitiveness 
index 

−8.594352 
(−0.46) 

           

Labor cost  

0.0018862 
(0.21) 

          

Political stability   

171.8878 
(0.72) 

         

Corporate income 
tax rate 

   

11.43574 
(0.61) 

        

Ease of doing 
business 

    
6.582998 

(0.30) 
       

Corruption      

5.696052 
(0.25) 

      

Labor unions       

1.0808 
(0.13) 

     

Pensioners        

1456.697 
(0.43) 

    

Unemployment         

−43.68155 
(−1.28) 

   

Pensions as % of 
GDP 

         

−13.06367 
(−0.32) 

  

Profit tax           

4.129604 
(0.40) 

 

Public debt            

−2.565772 
(−0.66) 

Constant 

1202.968 
(0.66) 

331.4978 
(1.34) 

249.6036 
(1.27) 

73.77035 
(0.14) 

−111.7188 
(−0.07) 

242.9109 
(0.44) 

368.9458 
(1.45) 

6.079558 
(0.01) 

762.5295 
(2.32) 

514.6349 
(1.31) 

173.1642 
(0.35) 

523.1303 
(1.97) 

Observations 20 19 20 19 19 19 18 19 20 18 20 20 
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Adjusted 
R-squared 

−0.0433 −0.0561 −0.0263 −0.0364 −0.0531 −0.0550 −0.0614 −0.0472 0.0326 −0.0559 −0.0461 −0.0307 

Notes: t-values in parenthesis; ***statistically significant at the 1% level; **statistically significant at the 5% level; *statistically significant at the 10% level. 
Source: Results of regressions run by the authors using data from the World Bank and the OECD (averages of years 2000-2015). 

(k) 

Variables/  
Regressions 

(121) (122) (123) (124) (125) (126) (127) (128) (129) (130) (131) 

Dependent  
Variables 

           

Unemployment X X X X X X X X X X X 

Independent  
Variables            

Competitiveness 
index 

−0.2262341* 
(−2.01) 

          

Labor cost  

−0.0001391*** 
(−2.83) 

         

Political stability   

−3.207998** 
(−2.26) 

        

Corporate income 
tax rate 

   

−.0463539 
(−0.37) 

       

Ease of doing 
business 

    

−0.2973682** 
(−2.39) 

      

Corruption      

−0.3943478*** 
(−3.30) 

     

Labor unions       

−0.0869726* 
(−1.71) 

    

Pensioners        

−9.452453 
(−0.42) 

   

Pensions as % of 
GDP 

        

0.1882686 
(0.70) 
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Profit tax          
0.0565595 

(0.85) 
 

Public debt           

0.0028004 
(0.11) 

Constant 

31.15473 
(2.83) 

12.39344*** 
(9.15) 

11.25395*** 
(9.65) 

10.27467*** 
(3.00) 

31.11787*** 
(3.36) 

18.32217*** 
(6.36) 

11.17735*** 
(7.24) 

11.4522* 
(2.00) 

7.196686*** 
(2.82) 

6.470088* 
(2.03) 

8.926167*** 
(5.03) 

Observations 20 19 20 19 19 19 18 19 18 20 20 

Adjusted 
R-squared 

0.1378 0.2796 0.1771 −0.0504 0.2073 0.3539 0.1010 −0.0478 −0.0312 −0.0150 −0.0549 

Notes: t-values in parenthesis; ***statistically significant at the 1% level; **statistically significant at the 5% level; *statistically significant at the 10% level. 
Source: Results of regressions run by the authors using data from the World Bank and the OECD (averages of years 2000-2015). 

(l) 

Variables/  
Regressions 

(132) (133) (134) (135) (136) (137) (138) (139) (140) (141) (142) 

Dependent  
Variables 

           

Public Debt X X X X X X X X X X X 

Independent  
Variables 

           

Competitiveness 
index 

1.207727 
(1.11) 

          

Labor cost  

0.0006696 
(1.31) 

         

Political stability   

−3.543937 
(−0.24) 

        

Corporate income 
tax rate 

   

2.862345*** 
(3.19) 

       

Ease of doing 
business 

    

−2.035551* 
(−1.71) 

      

Corruption      

−1.14754 
(−0.85) 
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Labor unions       

0.3499813 
(0.73) 

    

Pensioners        

−148.5361 
(−0.75) 

   

Unemployment         

0.2284187 
(0.11) 

  

Pensions as % of 
GDP 

         

5.670439*** 
(2.93) 

 

Profit tax           

1.053953* 
(1.88) 

Constant 

−56.14665 
(−0.53) 

46.38795*** 
(3.30) 

63.9783*** 
(5.37) 

−13.36755 
(−0.55) 

213.592** 
(2.41) 

89.49843 
(2.76) 

55.36742*** 
(3.84) 

100.3165* 
(1.97) 

59.51901*** 
(2.90) 

13.71019 
(0.75) 

12.61532 
(0.47) 

Observations 20 19 20 19 19 19 18 19 20 18 20 

Adjusted 
R-squared 

0.0120 0.0387 −0.0521 0.3382 0.0962 −0.0154 −0.0279 −0.0249 −0.0549 0.3092 0.1172 

Notes: t-values in parenthesis; ***statistically significant at the 1% level; **statistically significant at the 5% level; *statistically significant at the 10% level. 
Source: Results of regressions run by the authors using data from the World Bank and the OECD (averages of years 2000-2015). 

4.3. Results and Implications 

From the regressions of investments/GDP with each of the independent vari-
ables we realize that it is negatively correlated with the competitiveness index 
and the public debt at all levels, as well as with the labor cost and the corporate 
tax rate at the 5% level. The remaining variables show no statistical significance. 
This means that the higher the public debt, the corporate income tax rate and 
the labor cost, the lower are the investments as a portion of GDP. This could be 
somehow anticipated as investments are more likely discouraged when the pub-
lic debt, the corporate income tax rate and the labor cost are too high. On the 
other hand, the relation of investments/GDP with the competitiveness index is 
probably explained by the fact that countries which are perceived as competitive 
have already attracted investments and their portion in the GDP is not as high 
compared with countries which are not considered as competitive. It is possible 
that the latter have lower GDP amounts—in line with their lower competitive-
ness (as evidenced with the GDP regressions below)—versus their investment 
amounts and this justifies the negative correlation. 
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Gross fixed capital formation is positively correlated with the competitiveness 
index at the 5% level, with the corporate income tax rate at all levels and with the 
profit tax rate at the 10% level. The rest of the variables exhibit no statistical sig-
nificance. These findings most show that the highest the competitiveness there is 
a tendency to invest rather than consume. The same is reflected by the level of 
tax rates that affect the enterprises.  

FDI inflows are positively correlated with the competitiveness index at all lev-
els, with the labor cost and corruption at the 5% level, the corporate income tax 
rate and the ease of doing business at the 10% level. There is no statistically sig-
nificant correlation with the other independent variables. The outcomes of the 
FDI regressions indicate that the higher the perceived level of competitiveness, 
the ease of doing business and the lower the corruption the more the FDI in-
flows attracted are. The relation of the FDI inflows with the labor cost and the 
corporate income tax rate could be explained by the fact that the countries that 
exhibit high levels of FDI inflows have already established the conditions that 
justify higher wages and tax rate. 

The GDP growth is negatively correlated with the competitiveness index at the 
5% level and with the corporate income tax rate, the pensions as a percent of 
GDP and the public debt at all levels. The other variables show no explanatory 
significance. This means that to achieve GDP growth the perceived competi-
tiveness needs to be high, not only as reflected by the relevant index, but also as 
measured with the tax rate, the pensions and the public debt. This is probably 
expected as a high level of pensions as a percent of GDP or public debt can be 
showstoppers. 

The GDP per capita (and productivity) is negatively correlated with the com-
petitiveness index at the 5% level and with the corporate tax rate, the pensions as 
a percent of GDP and the public debt at all levels. The remaining variables ex-
hibit no statistical significance. This indicates that countries that have achieved 
high levels of GDP per capita have lower corporate income tax rates, lower pen-
sions as a percent of GDP and lower public debt. The correlation with the com-
petitiveness index can be probably explained by the fact that countries that have 
high perceived competitiveness already have high levels of GDP per capita, 
however their order is not the same. 

The GDP is positively correlated with the competitiveness index and the cor-
porate income tax rate at all levels, whereas no other variable shows any statisti-
cal significance. Apparently countries that are perceived as highly competitive 
already have high GDP levels and can afford to apply relatively higher corporate 
income tax rates. 

The CPI is positively correlated with the competitiveness index, the labor cost, 
the political stability, the corporate income tax rate and the corruption at all lev-
els and negatively correlated with the unemployment level. The rest of the vari-
ables do not exhibit any explanatory power. If CPI is seen as an indicator whose 
increase signals the exit from a recessionary period, then countries with high 
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perceived competitiveness, political stability, low corruption and low unem-
ployment are benefited the most. They can afford higher corporate income tax 
rate and labor cost. 

Unemployment is negatively correlated with the labor cost and corruption at 
all levels, with political stability and ease of doing business at the 5% level and 
with the competitiveness index and labor unions at the 10% level. The remaining 
variables show no statistical significance. Consequently, the lower the perceived 
level of corruption, the higher the perceived ease of doing business, the political 
stability and the competitiveness, the lower the unemployment is. The relation-
ship between unemployment and labor cost as well as labor unions can be 
probably explained by the fact that countries that exhibit such characteristics can 
afford higher remunerations and more labor unions. It could also be that the 
more the labor unions, the lower the level of unemployment achieved is. 

The public debt is positively correlated with the pensions as a percent of GDP 
and the corporate tax rate at all levels, with the profit tax rate at the 10% level 
and negatively correlated with the ease of doing business at the 10% level. The 
rest of the variables do not exhibit any statistical significance. As a result, the 
higher the pensions as a percent of GDP and the lower the ease of doing business 
the higher the debt. The positive correlation of the public debt with the corpo-
rate income tax rate and the profit tax rate could be probably explained by the 
fact that countries with high public debt finally apply high tax rates. 

Consumption is positively correlated with the corporate income tax rate at the 
10% level, whereas the other variables have no statistically significant correla-
tion. Such a finding means that countries with higher consumption can afford to 
charge higher corporate income tax rate. 

Finally, imports and exports show no statistically significant correlation with 
any of the variables. 

We summarize the aforementioned results in terms of the correlations be-
tween the dependent and independent variables, without mentioning the sig-
nificance level, in the following Table 3. Such a tabular representation helps in 
understanding the explanatory value of the independent variables. 

We realize that the perceived competitiveness as captured by the competitive-
ness index is indeed important for most of the dependent variables and thus key 
for the effectiveness of an adjustment program and the same holds true for the 
corporate income tax rate. The labor cost, public debt and the corruption come 
next. The political stability and the profit tax rate follow. The ease of doing 
business, the (number of) labor unions, the pensioners (percent) and the pen-
sions (as a % of GDP) seem to influence the smallest number of dependent vari-
ables. The implications of each of the correlations have already been explained in 
the previous paragraphs of this section that analyze each of the regressions. 

4.3.1. Heteroskedasticity Test 
We tested the above regressions for heteroskedasticity. To detect this we used 
White’s test to find that that regressions 16, 29, 64, 74, 76 (Table 2) seem to  
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Table 3. Correlations 

D
ependent/ In-
dependent  
V

ariables 

C
om

petitiveness 
index 

Labor cost 

Political stability 

C
orporate incom

e 
tax rate 

Ease of doing 
business 

C
orruption 

Labor unions 
(num

ber) 

Pensioners (per-
cent) 

U
nem

ploym
ent 

(percent) 

Pensions as %
 of 

G
D

P 

Profit tax (rate) 

Public debt (as 
a %

 of G
D

P) 

Investments/GDP − − 
 

− 
       

− 

Gross fixed capital 
formation 

+ 
  

+ 
      

+ 
 

FDI inflows + + 
 

+ + + 
      

GDP growth − 
  

− 
   

− 
   

− 

GDP per capita − 
  

− 
    

− 
  

− 

GDP + 
  

+ 
        

CPI (consumer  
price index) 

+ + + + 
 

+ 
  

− 
   

Consumption 
   

+ 
        

Unemployment  
(percent) 

− − − − 
 

− − 
     

Public debt  
(as a % of GDP)    

+ 
     

+ + 
 

Imports 
            

Exports 
            

Source: Results of regressions run by the authors using data from the World Bank and the OECD (averages of years 2000-2015). 

 
exhibit heteroskedasticity (violating the 10% threshold, although not the 1% 
level). We corrected it by using the robust standard errors approach (16, 64, 74, 
76 corrected, 29 not corrected). 

4.3.2. Regressions Eurozone 
We performed similar regressions only for the 14 of the above countries that use 
euro as their currency, i.e. Austria, Belgium, Estonia, France, Germany, Greece, 
Ireland, Italy, Latvia, Netherlands, Portugal, Slovak, Slovenia and Spain. The re-
sults are comparable with small differences in some of the levels of statistical 
significance. We note that the ease of doing business is positively correlated at 
the 5% level with the GDP growth and GDP per capita whereas it was not statis-
tically significant for the 20 countries. This remark highlights further the impor-
tance of the perception reflected by this indicator. In addition imports and ex-
ports are positively correlated with the competitiveness index and the labor cost 
at the 10% level and with the corporate income tax rate at the1% and 5% level 
respectively. These findings are probably explained by the fact that the majority 
of these countries have the levels of their imports and exports at a level aligned 
with their corporate income tax rate, labor cost and competitiveness. We skip 
the corresponding regressions tables as it would tremendously increase the size 
of the paper. We only include a correlations table, similar to Table 3 but limited 
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to the countries of the Eurozone (Table 4). 
The aforementioned findings of the regression analysis are globally in line 

with the analysis of the structural weaknesses of the Greek economy which led to 
the limited effectiveness of the adjustment programs as presented in section 3. 
The relationships identified among the measures of the structural weakness or 
strength of a country and the determinants of the effectiveness of an adjustment 
program indicate that a country like Greece that wishes to meet the targets set 
needs to foster its competitiveness as measured by the relevant index as well as 
the corporate income tax rate, the profit tax rate, the ease of doing business as 
well as the perceived level of corruption and political stability. It has to reduce its 
public debt as well as pensions as a percent of GDP. As mentioned in Section 3, 
especially for the case of Greece, the pensions paid are a significant contributor 
to the formulation of public debt. Labor cost seems to be working both ways; 
however in order to attract investments and achieve an internal devaluation the 
labor cost has to be reduced. 

5. Conclusions  

The reason for this analysis was the prolonged recession in Greece, which has been 
longer and deeper than anticipated. There is no doubt that the fiscal, and income, 
austerity policy, together with political uncertainty and delays in privatisation were  
 

Table 4. Correlations Eurozone. 

D
ependent/  

Independent  
V

ariables 

C
om

petitiveness 
index 

Labor cost 

Political stabilty 

C
orporate  

incom
e tax rate 

Ease of doing 
business 

C
orruption 

Labor unions 
(num

ber) 

Pensioners 
(percent) 

U
nem

ploym
ent 

(percent) 

Pensions as %
 of 

G
D

P 

Profit tax (rate) 

Public debt (as 
a %

 of G
D

P) 

Investments/GDP − − 
 

− 
     

− 
 

− 

Gross fixed capital 
formation 

+ 
  

+ 
      

+ 
 

FDI inflows + + 
 

+ 
 

+ 
      

GDP growth − 
  

− + 
  

− 
   

− 

GDP per capita − 
  

− + 
   

− 
 

− − 

GDP + 
  

+ 
      

− 
 

CPI (consumer  
price index) 

+ + 
 

+ 
 

+ 
  

− 
   

Consumption 
   

+ 
     

+ + 
 

Unemployment  
(percent) 

− − − 
 

− − − 
     

Public debt  
(as a % of GDP)    

+ 
     

+ + 
 

Imports + + 
 

+ 
        

Exports + + 
 

+ 
        

Source: Results of regressions run by the authors using data from the World Bank and the OECD (averages of years 2000-2015). 
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major causes of the recession. The adjustment policy implemented to date was 
primarily focused on fiscal consolidation and internal devaluation and, in the 
long term, on a series of institutional and organisations reforms of the state and 
the economy. From the outset, the economic policy mix that is implemented 
through the memorandums focused on treating the symptoms of the crisis, in-
stead of drastically dealing with its root causes. These causes include the struc-
tural weaknesses of the Greek economies, such as its limited productive and in-
novative capacity; the predominance of traditional, less knowledge- and tech-
nology-intensive sectors; and the introversion of the productive system, and the 
low percentage of exports, as well as the limited participation of Greek enter-
prises in international production and distribution chains. GDP formation was, 
for many decades, mainly based on domestic consumption, and less on investment. 
Moreover, a series of flaws in the organisation and operation of the political and 
economic system, such as clientelism, corruption, bureaucracy, over-regulation, 
market rigidity, reduced domestic competition, legislative complexity and legal 
uncertainty, the instability and complexity of the tax system, and the obstacles to 
doing business, were major impediments to investment, entrepreneurship, and 
competitiveness long before the 2009 crisis. Finally, the deterioration of public 
finances, and over-indebtedness were primarily due to two chronic ills of the 
public economy, namely the excessive spending on, and subsidisation of, the 
pension system, and high tax evasion. 

The examination of the above structural and systemic weaknesses, which con-
stituted the deeper causes of the crisis, reveals that, despite any marginal im-
provements, their vast majority continues to exist and to prevent the country 
from exiting the recession and entering a new era of modern institutions and a 
competitive economy. Therefore, the adjustment policy will not help the country 
enter a path of sustainable growth, unless it solves the chronic weaknesses and 
ills of the Greek economy and public administration. Persistence in macroeco-
nomic adjustment policies—which are indeed necessary—is not enough for 
permanently solving the Greek problem. The country needs a strong structural 
policy that will help it acquire a new production model [47], based on extrover-
sion, innovation and sound entrepreneurship, and a domestic economic system 
with functioning markets, stable and transparent institutions, and an effective 
public administration. This is evidenced by the regression analysis performed, 
comparing the relevant figures of our countries of interest. 
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