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ABSTRACT
Purpose:
The aim of this research study is to assess the progress of the food sector companies that
received financial aid for investment through the Developmental Laws in the last years
(2013-16) of the economic recession in Thessaly Region (Greece), by choosing a random
and representative sample of companies.
Design/methodology/approach:
In order to achieve this goal, financial data was collected which would be able to provide
us with information in order to study the evolution of the food industry in Thessaly
Region (Greece). The statistical analysis of the data was done with the statistical analysis
package IBM SPSS Statistics 23. The descriptive statistics on the distributions and
frequency diagrams (Histograms) and normal frequencies curves for the percentages of
changes were also calculated. To test the significance of the differences between the mean
values of the financial statements items, the method of One-Way Analysis Of Variance
(One-Way ANOVA) was used. The same method was used to test the mean values of both
the changes in amounts and in their percentages.
Findings:
In short, we can say that the percentage changes in Total Assets and Equity the time
period 2013-16 are small and concentrated around zero. The same period, we have a
significant increase in L/M Debt and Sales, except for a few extreme cases, while the
percentage changes in Gross Profit and Profit before Tax are limited. The year 2016 there
were significant changes in Taxes and Net Profit from AM2005-16.
Research limitations/implications:
The collection, processing, and analysis of the financial data of the undertakings were
limited to the undertakings which have the obligation to publish their financial data.
Originality/value:
In recent years, very few studies have been carried out on the effectiveness of investment
by private companies subsidized by Greek or European Investment Programs.
©International Hellenic University

1. Introduction
Food sector is one of the most important branches of secondary production (processing) in Greece today, due to its
large contribution to turnover (sales), employment, the number of manufacturing enterprises, support to primary
production, added value and to the country's growth in general (Chatzitheodoridis F., et al. 2016; Kontogeorgos et
al.2017).
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According to Foundation For Economic & Industrial Research (2018), the food industry has been and continues to be
one of the most dynamic, outward-looking and competitive sectors of the Greek economy, with strong investment and
commercial activity in Greece, Balkans, and Europe. In terms of sales and employment both in Greece and at the level
of the European Union, it is the most important sector, reaching 65-70% of the turnover in recent years. The food
industry combined with the tourism industry has been the mainstay of the Greek economy for the past decade,
supported and helped the growth of Greek agriculture and its extroversion and contributed to tackling the economic
crisis and leaving the country out of the status of the memorandums.
The phenomenon of the emergence and growth of red loans (NPLs) after the financial year 2008 was an important
stimulus for us to study, analyze and conclude how the major industry of the Greek industry was affected by the
restrictive and rigorous financing policy Greek credit system (Louzis et al., 2012). NPLs have had a significant impact
on the macroeconomic factors (macroeconomic variables) of the country (GDP, employment, interest rates, public
debt, etc.) (Saba, I., 2012) and have significantly affected all sectors of the Greek economy (Stournaras, 2018). On the
occasion of this event, we decided to address the food industries of Thessaly Region choosing a random and
representative sample of 70 enterprises, from these that have been included in development programs, and to study
the course, evolution and changes of selected financial statements items for four consecutive years (2013-16) and to
consider as a further study their changes from the AM 2005-16.
The aim of the present study is to analyze and interpret the evolution of representative financial statements items
of the food in Thessaly Region during the last years (2013-2016) of the economic recession in Greece. The selection of
the 70 sample companies for the study was based on the following conditions:
 Their available financial data must be sufficient to enable the financial data to be compared between them.
 Companies belonging to the same activity code STAKOD 10 (Food Industry).
 Companies not to be established but to have ongoing economic activity and to have the legal form of the
Societe Anonyme or the Limited Liability Company.
 The size of the companies to be such (Small, Medium, Large) to ensure the plurality of the sample.
 The type of companies’ activity is different (dairy, meat products, olive groves, fish, etc.).
 The choice to be random and representative of the type of companies’ activity.
 The integration of companies into investment programs
2. Literature Review
From the literature review, the role of investment incentives to reduce territorial disparities is a central issue of
regional science (Glaeser and Edward, 2001; Gabe and Karybill, 2002; Harris and Trainor, 2005). There is, however,
no agreement on the effectiveness of investment incentives, mainly because one should evaluate the same investments
without subsidies, which is practically difficult. Some studies show that regional capital incentives can cause additional
investment in subsidized enterprises (Daly et al., 1993;
Other research shows that the effect of subsidies on efficacy and productivity seems negligible or negative (Lee,
1996; Harris and Trainor, 2005; Criscuolo et al., 2009). The impact of capital subsidies on employment is also
questionable (Gabe and Kraybill, 2002). Carlucci and Pellegrini (2005) present an empirical indication of a positive
impact on employment, using different parametric and non-parametric approaches.
Policymakers prefer to subsidize programs with higher employment, even if they are less productive (Bronzini and
Blasio, 2006). In one study, Schalk and Untied (2000) report that the incentives for regional investment in Germany,
unlike other countries, have been successful in both the investment and employment objectives. However, the
question remains whether the policy is also effective in relation to the regional income convergence objective in their
own country. Similar findings have been made in Daly et al (1993) in Canada where it was found that tax incentives to
invest in capital are not the most effective way to stimulate employment.
In Greece, there has been great difficulty over time in assessing the impact of investment incentives in
Developmental Laws on companies. In no investment law, there was no provision for the collection of data referring
to the performance of enterprises before and after their affiliation to the Law (Parliament of the Hellenic Republic,
2016). In the explanatory memorandum of the last-mentioned Development Law 4399/16, it is stated that the bases
of the previous laws have been linked to external business information data, in order to ascertain the real impact of the
inclusion of the enterprises in the benefits of the Investment Law. The only data published was that the ratio of the
return on equity to the assessment of the effectiveness of the aid was used for hotels and industrial enterprises that
had been included in L.2601/98, without specifying the sample number.
During the implementation of the Development Laws in Greece over the period 1994-2014, the investment
amounting to EUR 38 billion amounted to 13.2% of the total gross private sector (non-residential) capital of the
corresponding period (Explanatory Statement of U.S. Patent 4,399,16). It is clear, therefore, that State aid incentives
can help boost investment activity, but it is not in itself a sufficient investment support factor. At the cost of creating
new jobs, we see that average investment costs and average subsidies show a very large increase. Interpretation of
these results is difficult because there is no evidence of the type and characteristics of the new jobs created and
whether they involve low or highly skilled employment and pay.
The average time for realization and disbursement of the completed investments of AN 3299/04 in Thessaly was
46.4 months, approaching 4 years. (min = 170 days, max = 2,868 days), (Germanoloudis, 2017).
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The economic stability of a country providing its citizens with the potential and security of investment and
business openings (Norman and Ranciere, 2006). However, economic instability in a country leads to wage and
pension cuts, as well as a large increase in unemployment and a reduction in consumption. The inability to finance
from other sources shrinks the private sector of the economy.
Entrepreneurship is inextricably linked to productive activity and growth, which is seen as a necessary condition
for overall and social development, such as growth in production, income, employment, exports, etc (Dias et al., 2019).
Enterprises in the effort to grow, to become competitive and to survive in an uncertain economic environment, are
forced to invest. The economic crisis has negatively affected the Greek economy, especially since 2009, after the crisis
has deteriorated dramatically (Artelaris, 2017; Economic Bulletin, 2018). The financial crisis affects domestic
economic activity because the tightening of criteria for credit to businesses and households limits liquidity (Cabral, R.,
Castellanos-Sosa, 2019). At the same time, the significant weakening of business and household expectations leads to a
reduction in the momentum for consumption and to the risk of a decline in business investment. As a result, demand
for credit is reduced by both households and businesses (Bank of Greece, 2009).
The economic crisis has clearly left its mark and has affected to a greater or lesser extent the overwhelming
majority of the productive sectors of the domestic economy. Small and medium-sized enterprises that are the
backbone of the national economy are the ones that have suffered the greatest blow. Between 2008 and 2014, 200,000
medium-sized businesses, which were essentially commercially active, ceased to operate and this represents a
reduction of 25% (Manifava, 2015; Voumvaki, 2018; Ikonomou, 2018).
The Greek food industry is one of the most important sectors of the Greek economy, it contributes significantly to
employment, turnover, and growth, while developments in the sector usually affect the whole of Greek manufacturing
(Loizou, et al. 2019; SEV, 2017; Polychronidou, et al. 2016). In 2009, when the country's recession began, the sector
suffered a heavy blow to employment, added value, sales, etc. However, this decline comes mainly from smaller
companies (under 10), which are also the vast majority, both in the Food sector (95%) and in the Drinks sector (90%).
At the same time, the sector as an integral part of the agri-food chain is directly affected, but it also affects the other
sectors of activity (primary and tertiary) to a significant extent, with corresponding consequences for the entire
national economy (Foundation for Economic and Industrial Research, 2011)
The food industry can contribute to the growth of the Greek economy and establish both Greek branded products
and the Mediterranean diet in international markets. (Foundation For Economic & Industrial Research (IOBE) 2018;
Mattas, et al., 2006). The main reason for the development of the food industry was the increase in tourism and the
improvement in living conditions that led to an increase in demand. During the interwar period the food industry
was second in the Greek manufacturing sector after the textile industry and started to grow from the middle of the
second half of the 20th century until the end of the same century, Chekimoglou, Roupa, 2006; Foundation for
Economic & Industrial Research (IOBE, 2018.). More specifically, the food industry in Greece accounts for 21.2% of
all Greek processing enterprises and is ranked first among the processing industries. The annual growth rates of the
turnover of the food and beverage processing sector, the number of employees and the number of enterprises in
Greece are noteworthy in a time of crisis (Foundation For Economic & Industrial Research (2018). As mentioned,
among other things, in the report, the percentages of change in the key structural indicators of the domestic food
industry in 2014 compared to 2013 indicate a marginal increase in the number of enterprises in the sector, as opposed
to total processing, where the number of enterprises fell by 2%. A positive change in the number of enterprises is also
recorded in the Drinks sector (2.4%). However, a significant drop was recorded in terms of gross value added in Food
(-5%), but significantly lower than in the whole manufacturing sector (-13%).
At the European Union level, (E.U. Food Drink Europe, 2015), the food industry is the number one in
manufacturing employment in the European Union, employing about 5 million people, which translates into 16% of
the total number of workers in European industry and that it accounts for 13% of all European manufacturing firms).
The food and beverage industry in Greece faces a number of international challenges related to competition, as
well as various problems stemming from the Greek reality as it has been shaped in recent years. Strong changes, in
social institutions, economic issues, technological developments at the international level, the industry has to face a
number of problems (Foundation for Economic and Industrial Research (2011), such as:
 Changes created by the economic conjuncture and its impact, which strongly affects consumer habits and
consumer incomes.
 The decline in consumer purchasing power, which has led consumers to choose private label products as
opposed to branded products.
 The reduced liquidity faced by several businesses and the reduction in bank lending have resulted in depleted
corporate capital and low money mobility.
 The inadequate institutional framework and bad debts in relation to inefficient public administration have
greatly reduced the climate for trade.
 Reduced investment, transportation problems and low credit limits from foreign suppliers have created
several difficulties in producing products and have increased the cost of producing them.
According to the FAO, the challenges faced by the industry internationally are diverse and numerous, such as:
 Sustainable improvement in agricultural productivity to meet rising demand
 Ensuring a sustainable natural resource base
 Tackling climate change and intensifying physical risks
 Eliminate extreme poverty and reduce inequality
 Eliminating hunger and all forms of malnutrition
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 Creating efficient food systems, inclusive and more resilient
 Improving income opportunities in rural areas and tackling the root causes of migration
 Building resilience to prolonged crises, disasters, and conflicts

Preventing cross-border and emerging threats to agriculture and food
 Address the need for coherent and effective national and international governance.
(FAO, 2017).
From this point of view, the necessity of adapting the sector's enterprises to new data and rapid developments
becomes necessary. Businesses need to adapt to the combination of quality, healthy Mediterranean food and fast food,
the production and marketing of organic products, and the new food trends that meet consumer demands (Stratou Α.,
2013).
3. Data and Methodology
In this paper, we have attempted to assess the evolution of the Food sector in Thessaly Region the recent years
(2013-16) of the economic recession in Greece. For this purpose, data were collected to provide us with information to
create a global image of the evolution of the sector's companies in Thessaly Region.
a. Data collection
The data come from the financial statements of Food sector companies of Thessaly Region, which were included in
development programs, and were drawn by ELSTAT (http://www.statistics.gr). The collection and processing of the
economic data of a representative sample of 70 food sector companies of Thessaly Region (Greece), was carried out
with a view to analysing in detail their economic evolution over the four-year period 2013-2016. The selection was
done in a random and representative way, so that companies of different sizes (small, medium, large) and capacity
were included, with the aim of extracting as reliable as possible conclusions.
b. Descriptive statistics and distribution of the data
Statistical analysis of the data was done with the statistical analysis package IBM SPSS Statistics 23. The
descriptive statistics (mean, standard error, standard deviation, and confidence interval) for the distributions: a) of the
amounts of financial statements items for the years 2013-2016 and the AM 2005-16; b) of the changes of the items
between the years 2013-14, 2015-14, 2016-15 for both amounts and percentages and c) of the changes of the items for
the years 2013, 2014, 2015 and 2016 from AM 2005-16 also for both the amounts and percentages thereof, were
calculated. Moreover, histograms and the corresponded normal curves of the percentage changes of the items for the
years periods 2013-14, 2015-14, 2016-15, as well as for the percentage changes of the items for the years 2013, 2014,
2015 and 2016 from the AM2005-16 were calculated.
c. One-Way Analysis of Variance (One-Way ANOVA)
In order to check the significance of the differences between the mean values of the amounts of financial
statements items for the years 2013-2016 and the AM 2005-16, the method of one-way ANOVA was used. The oneway analysis of variance (ANOVA) is used to determine whether there are any statistically significant differences
between the means of more than two independents (unrelated) groups (it used when there is a minimum of three
groups). The same method was used to test the mean values of the items changes between the years 2013-14, 2015-14,
2016-15 for both amounts and percentages as well as for testing the mean values of the items changes for the years
2013, 2014, 2015 and 2016 from AM2005-16 also for both the amounts and percentages thereof.
4. Results and Discussion
a. Descriptive statistics and item distributions
The histograms and the corresponded normal curves of the percentage changes of the items between the years
2013-14, 2015-14, 2016-15, as well as for the percentage changes of the items for the years 2013, 2014, 2015 and 2016
from the AM2005-16 are shown in Figures 1-9. Ιt can be deduced from the Figures that the actual frequency curves
for the distribution of the nine-item are almost normal curves (Figures 1-9) with slight variations in the shape of the
curves (narrow curves, flat curves). So we have the picture for each element:
1. Total Assets
a.

b.

Figure 1.a. Histograms and normal curves of the percentage changes of the Total Assets the time periods 2013-14,
2014-15, 2015-16. b. Histograms and normal curves for the percentage changes of the Total Assets for the years
2013, 2014, 2015 and 2016 from the AM2005-16.
DOI: 10.25103/ijbesar.122.05
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Figure 1a shows that the percentage changes curve for 2014-15 is much narrower than the other two. This means
that the changes in Total Assets in this period (2014-15) are small and concentrated around zero. The other two
appear more flattened with outliers (extreme values), especially for the period 2013-14. This is due to the doubling of
the Total Assets of a large company.
From Figure 1b we have that for the curves of the percentage changes in Total Assets the years 2013-16 from
AM2005-16 the curvature is decreasing with less normality and accompanied by the appearance of outliers. This
means that many companies from 2014 onwards and mainly in 2016 have experienced significant changes in Total
Assets.
2. Fixed Assets
a.

b.

Figure 2.a. Histograms and normal curves of the percentage changes of the Fixed Assets the time periods 2013-14,
2014-15, 2015-16. b. Histograms and normal curves for the percentage changes of the Fixed Assets for the years
2013, 2014, 2015 and 2016 from the AM2005-16
From Figure 2.a we can see that the percentage changes curve for the period 2015-16 is slightly more narrow than
the other two, the variables of which are more dispersed with outliers, especially for the period 2013-14. From Figure
2.b we have that for the curves of the percentage changes in Total Assets the years 2013-16 from AM2005-16 the
curvature is decreasing with the variance increasing and accompanied by the appearance of outliers.
3. Equity
a.

b.

Figure 3.a. Histograms and normal curves of the percentage changes of the Equity the time periods 2013-14, 201415, 2015-16. b. Histograms and normal curves for the percentage changes of the Equity for the years 2013, 2014, 2015
and 2016 from the AM2005-16
From Figure 3.a we see that the percentage change curves for the 2013-14 and 2014-15 intervals are quite narrow
with the values of the variables being concentrated around zero, while the third (2015-16) are quite flat asymmetrical
to the right with a significant outlier. This is due to the fact that in this period the Equity of a company increased by
275.23%. From Figure 3.b we have that for the curves of the percentage changes of Equity the years 2013-16 from
AM 2005-16 the curvature is approximately the same with the curves to show significant normality. Smaller
normality is shown by the 2013 variable showing a significant outlier (-5.16).
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4. Long/Medium-term Debt
a.

b.

Figure 4.a. Histograms and normal curves of the percentage changes of the L/M Debt the time periods 2013-14,
2014-15, 2015-16. b. Histograms and normal curves for the percentage changes of the L/M Debt for the years 2013,
2014, 2015 and 2016 from the AM2005-16
From Figure 4.a we can see that the curve of the percentage changes in L/M Debt for the period 2015-16 is
narrower than those of the other two percentage changes and shows some normality. The other two appear quite flat
with right asymmetry and outliers. This means that in 2013-15 we had a significant increase in L/M debt for some
companies. Figure 4.b shows that curvature is decreasing from 2014 onwards, accompanied by an increase in right
asymmetry and outliers. This is due to the fact that some companies significantly increased the L/M Debt compared
to the AM2005-16.
5. Sales
a.

b.

Figure 5.a. Histograms and normal curves of the percentage changes of the Sales the time periods 2013-14, 2014-15,
2015-16. b. Histograms and normal curves for the percentage changes of the Sales for the years 2013, 2014, 2015 and
2016 from the AM2005-16
From Figure 5.a we can see that the percentage changes in Sales of the time periods 2013-14 and 2015-16 are
narrow and show significant normality. This means that Sales changes for these two time periods show a regularity
centred around zero. The Sales percentage changes curve in 2014-15 is flat, present right asymmetry and outliers,
which is translated to a significant increase in Sales in 2014-15 for some companies. Figure 5.b shows us that the
curvature and normality of the percentage changes in Sales curves in the years of the period 2013-16 from the
AM2005-16 are decreasing, with slight left asymmetry. This means that there are bigger changes in Sales of some
companies and even to the worst as long as we go up the year's scale.
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6. Gross profit
a.

b.

Figure 6.a. Histograms and normal curves of the percentage changes of the Gross profit the time periods 2013-14,
2014-15, 2015-16. b. Histograms and normal curves for the percentage changes of the Gross profit for the years 2013,
2014, 2015 and 2016 from the AM2005-16.
Figure 6.a informs us that the percentage changes in Gross Profit for the three periods show almost the same
image with a concentration around zero. A major change presents the variable in the period 2013-14 in which a
company showed a Gross Profit increase of -9567% (from -3 to 284).
About the same image is shown in Figure 6.b where the percentage changes in the Gross Profit of the years of the
period 2013-16 from MO2005-16 are almost similar with a concentration around zero and limited positive extreme
changes for the years 2013 and 2014.
7. Profit before Tax
a.

b.

Figure 7.a. Histograms and normal curves of the percentage changes of the Profit before Tax the time periods 201314, 2014-15, 2015-16. b. Histograms and normal curves for the percentage changes of the Profit before Tax for the
years 2013, 2014, 2015 and 2016 from the AM2005-16.
An almost similar picture to Gross Profit shows the percentage changes in Profit before Tax the time periods
2013-14, 2014-15, 2015-16 (Figure 7.a) as well as the percentage changes in the Profit before Taxes the years of the
period 2013-16 from the average AM2005-16 (Figure 7.b ). The only difference is that the percentage changes in
Profit before Tax between the years of the period 2013-16 present some outliers and that the percentage changes in
Profit before Tax of the year 2013 from AM2005-16 are restricted to a small area of zero (narrow curve).
8. Taxes
a.

b.

Figure 8.a. Histograms and normal curves of the percentage changes of the Taxes the time periods 2013-14, 2014-15,
2015-16. b. Histograms and normal curves for the percentage changes of the Taxes for the years 2013, 2014, 2015
and 2016 from the AM2005-16
The percentage changes in taxes the time periods 2013-14, 2014-15, 2015-16 show a similar picture to that of
Profit before Tax (Figure 8.a). The only difference is that the curves of the percentage changes in taxes for the periods
2013-14 and 2014-15 are quite narrow, ie the changes in taxes from 2013 to 2014 and from 2014 to 2015 are virtually
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nil. The curve from 2015 to 2016 appears quite flat, which means that there are significant changes in the relevant
taxes in 2016. The percentage of changes in taxes for the years of the period 2013-16 from AM2005-16 (Figure 8.b)
shows a marked difference between them. Percentage changes in taxes are fairly small in 2015 and slightly higher in
2014. In 2013, we have large positive and negative deviations (a flat curve) and 2016 a significant increase in
proportionate taxes (right asymmetry).
9. Net Profit after taxes
a.

b.

Figure 9.a. Histograms and normal curves of the percentage changes of the Net Profit after taxes the time periods
2013-14, 2014-15, 2015-16. b. Histograms and normal curves for the percentage changes of the Net Profit after taxes
for the years 2013, 2014, 2015 and 2016 from the AM2005-16
Almost the same picture as that of Taxes shows the percentage changes in Net Profit after taxes the time periods
2013-14, 2014-15, 2015-16 (Figure 9.a). The curve of percentage changes in Net Profit after taxes in the period 201516 shows lower curvature than the other two, which means greater differentiation in net profit. In addition, the 201415 period the curve shows a slight right asymmetry, which translates into a small increase in Net Profit. From Figure
9.b we have that curves of the percentage changes in Net Profit after taxes of the years 2013, 2014 and 2015 from
AM2005-16 are quite narrow and concentrated around zero. This means that the changes in Net Profit after taxes in
these years were quite limited. The curve of the year 2016 is quite flat with an extreme value to the left. This means
we have significant changes in Net Profit after taxes in several companies, both positive and negative. The extreme
value comes from the change in the Net Profit after taxes of a company from -1 to -148.
b. One-way ANOVA
In order to check the significance of the differences between the mean values of the amounts of financial
statements items for the years of the time interval 2013-2016 and the AM2005-16, and the AM2005-16, the method of
one-way ANOVA was used. The same method was used to test the mean values of the items changes the time periods
2013-14, 2014-15, 2015-16 for both amounts and percentages as well as for testing the mean values of the items
changes of the years 2013, 2014, 2015 and 2016 from AM2005-16 also both for amounts and percentages thereof. The
most important assumptions that the data must meet in order a one-way ANOVA to give a valid result are: a) there
should be no significant outliers, b) the dependent variable should be approximately normally distributed for each
category of the independent variable and c) there needs to be homogeneity of variances.
When analyzing data using SPSS Statistics, usually one or more of these assumptions is violated. This is not
uncommon when working with real-world data, but it is acceptable the use of the one-way ANOVA when the
conditions are met approximately. From the Histograms and the normal curves of the amounts of financial statements
items for the years 2013-2016 and the AM2005-16, of the items changes between the years 2013-14, 2015-14, 201615 for both amounts and percentages and of the items changes of the years 2013, 2014, 2015 and 2016 from AM200516 also both for amounts and percentages we see that the two first assumption are approximately satisfied. For the
third assumption, we have the Levene’s test for homogeneity of variances in SPSS Statistics. The application of the
One-Way Analysis of Variance in the financial statements items showed:
1. The test of Homogeneity of Variances of the Total Assets
The test of Homogeneity of Variances of the Total Assets for the years of the time period 2013-16 and the
AM2005-16 showed that there are no significant differences between the variances of the five variables (or groups) of
the amounts of Total Assets (Levene Statistic = 0.293, Sig. = 0.882). The one-way ANOVA showed that there are no
statistically significant differences between the mean values of the five variables (F=0.127, Sig.=0.973). Figure 10
gives the profile plot of the mean values of the five variables.
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Figure 10. Profile plot of the mean values of the amounts of Total Assets the years of the period 2013-16 and of the
AM2005-16.
The test of Homogeneity of Variances of the changes of the Total Assets in the time periods 2013-14, 2014-15 and
2015-16 showed that there are no significant differences between the variances of the three variables both for the
changes in amounts and in percentages, (Levene Statistic = 1.620 Sig. = 0.201) and (Levene Statistic = 2.705 Sig. =
0.069) respectively. The one-way ANOVA showed that there are no statistically significant differences between the
mean values of the three variables for both the changes in amounts and percentages, (F = 1.295, Sig. = 0.276) and (F
= 0.848, Sig. = 0.430) respectively. Figure 11 gives the profile plots of the mean values of the three variables (a) for
amounts and (b) for percentages.
a.

b.

Figure 11. Profile plots of the mean values of the changes of the Total Assets the time periods 2013-14, 2014-15 and
2015-16 (a) in amounts and (b) in percentages.
The test of Homogeneity of Variances of the changes of the Total Assets for the years of the time period 2013-16
from the AM2005-16 (four variables) showed that there are no significant differences between the variances of the
amounts changes (Levene Statistic = 1.114, Sig. = 0.344) but the variances in percentage changes differ (Levene
Statistic = 6.965, Sig. = 0.000). The one-way ANOVA showed that there are no statistically significant differences
between the mean values of the four variables for both the changes in amounts and in percentages, (F = 0.525, Sig. =
0.666) and F = 1.533, Sig. = 0.206) respectively. Since the post hoc test for variables with different variances ( GamesHowell test) showed that the mean values of the four variables do not differ by two, we can accept the results of the
variance analysis. Figure 12 gives the profile plots of the mean values of the four variables (a) for amounts and (b) for
percentages.
a.

b.

Figure 12. Profile plots of the mean values of changes of Total Assets the years of the period 2013-16 from AM200516 (a) in amounts and (b) in percentages.
2. The test of Homogeneity of Variances of the Fixed Assets
The test of Homogeneity of Variances of the Fixed Assets for the years of the time period 2013-16 and the
AM2005-16 showed that there are no significant differences between the variances of the five variables (or groups of
the amounts of Fixed Assets) (Levene Statistic = 0.198, Sig.=0.939). The one-way ANOVA showed that there are no
statistically significant differences between the mean values of the five variables (F=0.071, Sig.=0.991). Figure 13
gives the profile plot of the mean values of the five variables.
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Figure 13. Profile plot of the mean values of the amounts of Fixed Assets the years of the period 2013-16 and of the
AM2005-16.
The test of Homogeneity of Variances of the changes of the Fixed Assets in the time periods 2013-14, 2014-15 and
2015-16 showed that there are significant differences between the variances of the three variables both for the changes
in amounts and in percentages, (Levene Statistic = 3.075 Sig.=0,49) and (Levene Statistic = 5.254 Sig.=0.006)
respectively. Since the post hoc test for variables with different variances ( Games-Howell test) showed that the mean
values of the three variables do not differ by two, we can accept the results of the one-way ANOVA, which shows that
the mean values of the three variables do not differ significantly for both the changes in amounts and in percentages,
(F = 1.043, Sig. = 0.355 and F = 1.527, Sig. = 0.220) respectively. Figure 14 gives the profile plots of the mean values
of the three variables (a) for amounts and (b) for percentages.
a.

b.

Figure 11. Profile plots of the mean values of the changes of the Fixed Assets the time periods 2013-14, 2014-15 and
2015-16 (a) in amounts and (b) in percentages.
The test of Homogeneity of Variances of the changes of the Fixed Assets for the years of the time period 2013-16
from the AM2005-16 (four variables) showed that there are no significant differences between the variances of the
amounts changes (Levene Statistic = 0.908, Sig.=0.438) but the variances in the percentage changes differ (Levene
Statistic = 4.329, Sig.=0.005). The one-way ANOVA showed that there are no statistically significant differences
between the mean values of the four variables for both the changes in amounts and in percentages, (F=0.285,
Sig.=0.836) and F=1.115, Sig.=0.344) respectively. Since the post hoc test for variables with different variances
(Games-Howell test) showed that the mean values of the four variables do not differ by two, we can accept the results
of the variance analysis. Figure 15 gives the profile plots of the mean values of the four variables (a) for amounts and
(b) for percentages.
a.

b.

Figure 15. Profile plots of the mean values of changes of Fixed Assets the years of the period 2013-16 from AM200516 (a) in amounts and (b) in percentages.
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3. The test of Homogeneity of Variances of the Equity
The test of Homogeneity of Variances of the Equity for the years of the time period 2013-16 and the AM2005-16
showed that there are no significant differences between the variances of the five variables (or groups of the amounts
of Equity) (Levene Statistic = 0.725, Sig.=0.575). The one-way ANOVA showed that there are no statistically
significant differences between the mean values of the five variables (F=0.218, Sig.=0.928). Figure 16 gives the profile
plot of the mean values of the five variables.

Figure 16. Profile plot of the mean values of the amounts of Equity the years of the period 2013-16 and of the
AM2005-16.
The test of Homogeneity of Variances of the changes of the Equity in the time periods 2013-14, 2014-15 and
2015-16 inform us that there are no significant differences between the variances of the amounts changes (Levene
Statistic = 2.102, Sig.=0.125) but the variances in the percentage changes differ (Levene Statistic = 3.907, Sig.=0.022).
Since the post hoc test for variables with different variances (Games-Howell test) showed that the mean values of the
four variables do not differ by two, we can accept the results of the analysis of variance. The one-way ANOVA showed
that there are no statistically significant differences between the mean values of the three variables for both the
changes in amounts and in percentages, (F=2.102, Sig.=0.696) and (F=0.947, Sig.=0.390) respectively. Figure 17
gives the profile plots of the mean values of the three variables (a) for amounts and (b) for percentages.
a.
b.

Figure 17. Profile plots of the mean values of the changes of Equity the time periods 2013-14, 2014-15 and 2015-16
(a) in amounts and (b) in percentages.
The test of Homogeneity of Variances of the changes of the Equity for the years of the time period 2013-16 from
the AM2005-16 (four variables) showed that there are no significant differences between the variances of the four
variables both for the changes in amounts and in percentages, (Levene Statistic = 1.412 Sig.=0.240) and (Levene
Statistic = 1.494, Sig.=0.217) respectively. The one-way ANOVA showed that there are no statistically significant
differences between the mean values of the four variables for both the changes in amounts and in percentages,
(F=0.460, Sig.=0.711) and (F=1.299, Sig.=0.275) respectively. Figure 18 gives the profile plots of the mean values of
the four variables (a) for amounts and (b) for percentages.
a.

b.

Figure 18. Profile plots of the mean values of changes of Equity the years of the period 2013-16 from AM2005-16 (a)
in amounts and (b) in percentages.
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4. The test of Homogeneity of Variances of the L/M Debts
The test of Homogeneity of Variances of the L/M Debts for the years of the time period 2013-16 and the
AM2005-16 showed that there are no significant differences between the variances of the five variables (or groups of
the amounts of L/M Debts) (Levene Statistic = 0.432, Sig.=0.785). The one-way ANOVA showed that there are no
statistically significant differences between the mean values of the five variables (F=0.112, Sig.=0.978). Figure 19
gives the profile plot of the mean values of the five variables.

Figure 19. Profile plot of the mean values of the amounts of L/M Debts the years of the period 2013-16 and of the
AM2005-16.
The test of Homogeneity of Variances of the changes of the L/M Debts in the time periods 2013-14, 2014-15 and
2015-16 showed that there are no significant differences between the variances of the three variables for the changes
in amounts and for those in percentages we are at the limit, (Levene Statistic = 0.591, Sig.=0.555) and (Levene
Statistic = 3.074, Sig.=0.049) respectively. The one-way ANOVA showed that there are no statistically significant
differences between the mean values of the three variables for both the changes in amounts and in percentages,
(F=1.438, Sig.=0.240) and (F=1.078, Sig.=0.343) respectively. Since the post hoc test for variables with different
variances (Games-Howell test) showed that the mean values of the four variables do not differ by two, we can accept
for both the changes in amounts and in percentages the results of the analysis of variance. Figure 20 gives the profile
plots of the mean values of the three variables (a) for amounts and (b) for percentages.
a.

b.

Figure 20. Profile plots of the mean values of the changes of L/ M Debts the time periods 2013-14, 2014-15 and
2015-16 (a) in amounts and (b) in percentages.
The test of Homogeneity of Variances of the changes of the L/M Debts for the years of the time period 2013-16
from the AM2005-16 (four variables) showed that there are no significant differences between the variances of the
four variables for the changes in amounts (Levene Statistic = 0.548, Sig.=0.650) but the variances in percentage
changes differ (Levene Statistic = 3.091, Sig.=0.028). The one-way ANOVA showed that there are no statistically
significant differences between the mean values of the four variables for the changes in amounts (F=0.793,
Sig.=0.499). In the case of the percentages, the one-way ANOVA showed that the mean values of the four variables
present significant differences (F=3.932, Sig.=0.009). Post hoc test for variables with different variances (GamesHowell test) inform us that the mean value of percentage changes of the year 2013 from AM2005-16 differs
significantly from those of the years 2015 and 2016. Figure 21 gives the profile plots of the mean values of the four
variables (a) for amounts and (b) for percentages.
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a.

b.

Figure 21. Profile plots of the mean values of changes of L/ M Debts the years of the period 2013-16 from AM200516 (a) in amounts and (b) in percentages.
5. The test of Homogeneity of Variances of Sales
The test of Homogeneity of Variances of Sales for the years of the time period 2013-16 and the AM2005-16
showed that there are no significant differences between the variances of the five variables (or groups of the amounts
of Sales) (Levene Statistic = 0.399, Sig.=0.809). The one-way ANOVA showed that there are no statistically
significant differences between the mean values of the five variables (F=0.165, Sig.=0.956). Figure 22 gives the profile
plot of the mean values of the five variables.

Figure 22. Profile plot of the mean values of the amounts of Sales the years of the period 2013-16 and of the
AM2005-16.
The test of Homogeneity of Variances of the changes of Sales in the time periods 2013-14, 2014-15 and 2015-16
showed that there are no significant differences between the variances of the three variables both for the changes in
amounts and in percentages, (Levene Statistic = 1.516, Sig.=0.222) and (Levene Statistic = 0.195, Sig.=0.823)
respectively. The one-way ANOVA showed that there are no statistically significant differences between the mean
values of the three variables for both the changes in amounts and in percentages, (F=0.932, Sig.=0.396) and (F=2.212,
Sig.=0.112) respectively. Figure 23 gives the profile plots of the mean values of the three variables (a) for amounts and
(b) for percentages.
a.

b.

Figure 23. Profile plots of the mean values of the changes of Sales the time periods 2013-14, 2014-15 and 2015-16 (a)
in amounts and (b) in percentages.
The test of Homogeneity of Variances of the changes of Sales for the years of the time period 2013-16 from the
AM2005-16 (four variables) showed that there are no significant differences between the variances for the changes in
the amounts (Levene Statistic = 2.018, Sig.=0.112) but the variances in the percentage changes differ (Levene Statistic
= 4.968, Sig.=0.002). The one-way ANOVA showed that there are no statistically significant differences between the
mean values of the four variables for both the changes in amounts and percentages, (F=0.722, Sig.=0.540) and
F=0.940, Sig.=0.422) respectively. Since the post hoc test for variables with different variances (Games-Howell test)
showed that the mean values of the four variables do not differ by two, we can accept the results of the variance
analysis. Figure 24 gives the profile plots of the mean values of the four variables (a) for amounts and (b) for
percentages.
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a.

b.

Figure 24. Profile plots of the mean values of changes in Sales the years of the period 2013-16 from AM2005-16 (a) in
amounts and (b) in percentages.
6. The test of Homogeneity of Variances of the Gross profit
The test of Homogeneity of Variances of the Gross profit for the years of the time period 2013-16 and the
AM2005-16 showed that there are no significant differences between the variances of the five variables (or groups of
the amounts of Gross profit) (Levene Statistic = 0.399, Sig.=0.809). The one-way ANOVA showed that there are no
statistically significant differences between the mean values of the five variables (F=0.165, Sig.=0.956). Figure 25
gives the profile plot of the mean values of the five variables.

Figure 25. Profile plot of the mean values of the amounts of Gross profit the years of the period 2013-16 and of the
AM2005-16.
The test of Homogeneity of Variances of the changes of the Gross profit in the time periods 2013-14, 2014-15 and
2015-16 showed that there are no significant differences between the variances of the three variables both for the
changes in amounts and in percentages, (Levene Statistic = 1.516, Sig.=0.222) and (Levene Statistic = 0.195,
Sig.=0.823) respectively. The one-way ANOVA showed that there are no statistically significant differences between
the mean values of the three variables for both the changes in amounts and percentages, (F=0.932, Sig.=0.396) and
(F=2.212, Sig.=0.112) respectively. Figure 26 gives the profile plots of the mean values of the three variables (a) for
amounts and (b) for percentages.
a.

b.

Figure 26. Profile plots of the mean values of the changes of Gross profit the time periods 2013-14, 2014-15 and
2015-16 (a) in amounts and (b) in percentages.
The test of Homogeneity of Variances of the changes of Gross profit for the years of the time period 2013-16 from
the AM2005-16 (four variables) showed that there are no significant differences between the variances of the changes
in the amounts (Levene Statistic = 2.018, Sig.=0.112) but the variances in the percentage changes differ (Levene
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Statistic = 4.968, Sig.=0.002). The one-way ANOVA showed that there are no statistically significant differences
between the mean values of the four variables for both the changes in amounts and percentages, (F=0.722, Sig.=0.540)
and F=0.940, Sig.=0.422) respectively. Since the post hoc test for variables with different variances (Games-Howell
test) showed that the mean values of the four variables do not differ by two, we can accept the results of the variance
analysis. Figure 27 gives the profile plots of the mean values of the four variables (a) for amounts and (b) for
percentages.
a.

b.

Figure 27. Profile plots of the mean values of changes of Gross profit the years of the period 2013-16 from AM200516 (a) in amounts and (b) in percentages.
7. The test of Homogeneity of Variances of the Profit before Tax
The test of Homogeneity of Variances of the Profit before Tax for the years of the time period 2013-16 and the
AM2005-16 showed that there are no significant differences between the variances of the five variables (or groups)
(Levene Statistic = 1.574, Sig.=0.181). The one-way ANOVA showed that there are no statistically significant
differences between the mean values of the five variables (F=0.637 Sig.=0.536). Figure 28 gives the profile plot of the
mean values of the five variables.

Figure 28. Profile plot of the mean values of the amounts of Profit before Tax the years of the period 2013-16 and of
the AM2005-16.
The test of Homogeneity of Variances of the changes of the Profit before Tax in the time periods 2013-14, 2014-15
and 2015-16 showed that there are no significant differences between the variances of the three variables both for the
changes in amounts and in percentages, (Levene Statistic = 0,512 Sig.=0,600) and (Levene Statistic = 0.437
Sig.=0.647) respectively. The one-way ANOVA showed that there are no statistically significant differences between
the mean values of the three variables for both the changes in amounts and in percentages, (F=0.487, Sig.=0.616) and
(F=1.624, Sig.=0.200) respectively. Figure 29 gives the profile plots of the mean values of the three variables (a) for
amounts and (b) for percentages.
a.

b.

Figure 29. Profile plots of the mean values of the changes of Profit before Tax the time periods 2013-14, 2014-15 and
2015-16 (a) in amounts and (b) in percentages.
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The test of Homogeneity of Variances of the changes of the Profit before Tax for the years of the time period
2013-16 from the AM2005-16 (four variables) showed that there are no significant differences between the variances
of the four variables both for the changes in amounts and in percentages, (Levene Statistic =2.294, Sig.=0.079) and
(Levene Statistic = 0.555, Sig.=0.645 respectively. The one-way ANOVA showed that there are no statistically
significant differences between the mean values of the four variables for both the changes in amounts and in
percentages, (F=1.098, Sig.=0.351) and F=1.078, Sig.=0.359) respectively. Figure 30 gives the profile plots of the
mean values of the four variables (a) for amounts and (b) for percentages.
a.

b.

Figure 30. Profile plots of the mean values of changes of Profit before Tax the years of the period 2013-16 from
AM2005-16 (a) in amounts and (b) in percentages.
8. The test of Homogeneity of Variances of the Taxes
The test of Homogeneity of Variances of the Taxes for the years of the time period 2013-16 and the AM2005-16
showed that there are significant differences between the variances of the five variables (or groups of the amounts of
Taxes) (Levene Statistic = 4,065, Sig.=0,003). The one-way ANOVA showed that there are no statistically significant
differences between the mean values of the five variables (F=1.365, Sig.=0.246). Since the post hoc test for variables
with different variances (Games-Howell test) showed that the mean values of the five variables do not differ by two,
we can accept the results of the variance analysis. Figure 31 gives the profile plot of the mean values of the five
variables.

Figure 31. Profile plot of the mean values of the amounts of Taxes the years of the period 2013-16 and of the
AM2005-16.
The test of Homogeneity of Variances of the changes of the Taxes in the time periods 2013-14, 2014-15 and 201516 showed that there are no significant differences between the variances of the three variables both for the changes in
amounts and in percentages, (Levene Statistic = 0.705, Sig.=0.495) and (Levene Statistic = 1.395 Sig.=0.250)
respectively. The one-way ANOVA showed that there are no statistically significant differences between the mean
values of the three variables for both the changes in amounts and in percentages, (F=2.091, Sig.=0.126) and (F=0.155,
Sig.=0.857 respectively. Figure 32 gives the profile plots of the mean values of the three variables (a) for amounts and
(b) for percentages.
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a.

b.

Figure 32. Profile plots of the mean values of the changes of Taxes the time periods 2013-14, 2014-15 and 2015-16
(a) in amounts and (b) in percentages.
The test of Homogeneity of Variances of the changes of the Taxes for the years of the time period 2013-16 from
the AM2005-16 (four variables) showed that there are significant differences between the variances of the changes in
the amounts (Levene Statistic = 4.583, Sig.=0.004) but the variances of the changes in the percentages do not differ
significantly (Levene Statistic = 2.004, Sig.=0.114). The one-way ANOVA showed that there are no statistically
significant differences between the mean values of the four variables for both the changes in amounts and in
percentages, (F=1.365, Sig.=0.246) and (F=1.175, Sig.=0.320) respectively. Since the post hoc test for variables with
different variances (Games-Howell test) showed that the mean values of the changes in amounts do not differ by two,
we can accept the results of the variance analysis. Figure 33 gives the profile plots of the mean values of the four
variables (a) for amounts and (b) for percentages.
a.

b.

Figure 33. Profile plots of the mean values of changes of Taxes the years of the period 2013-16 from AM2005-16 (a)
in amounts and (b) in percentages.
9. The test of Homogeneity of Variances of the Net Profit after taxes
The test of Homogeneity of Variances of the Net Profit for the years of the time period 2013-16 and the AM200516 showed that there are no significant differences between the variances of the five variables (or groups of the
amounts of Net Profit) (Levene Statistic = 1.265, Sig.=0.284). The one-way ANOVA showed that there are no
statistically significant differences between the mean values of the five variables (F=0.127, Sig.=0.973). Figure 34
gives the profile plot of the mean values of the five variables.

Figure 34. Profile plot of the mean values of the amounts Net Profit after taxes the years of the period 2013-16 and of
the AM2005-16.
The test of Homogeneity of Variances of the changes of the Net Profit after taxes in the time periods 2013-14,
2014-15 and 2015-16 showed that there are no significant differences between the variances of the three variables
both for the changes in amounts and in percentages, (Levene Statistic = 0.355, Sig.=0.702) and (Levene Statistic =
1.229, Sig.=0.295) respectively. The one-way ANOVA showed that there are no statistically significant differences
between the mean values of the three variables for both the changes in amounts and in percentages, (F=0.233,
Sig.=0.792) and (F=1.253, Sig.=0.288) respectively. Figure 35 gives the profile plots of the mean values of the three
variables (a) for amounts and (b) for percentages.
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a.

b.

Figure 35. Profile plots of the mean values of the changes of Net Profit after taxes the time periods 2013-14, 2014-15
and 2015-16 (a) in amounts and (b) in percentages.
The test of Homogeneity of Variances of the changes of the Net Profit after taxes for the years of the time period
2013-16 from the AM2005-16 (four variables) showed that there are no significant differences between the variances
of the changes in the amounts (Levene Statistic = 1.114, Sig.=0.344) but the variances in the percentages changes
differ (Levene Statistic = 6.965, Sig.=0.000). The one-way ANOVA showed that there are no statistically significant
differences between the mean values of the four variables for both the changes in amounts and in percentages,
(F=0.125, Sig.=0.293) and F=0.642, Sig.=0.589) respectively. Since the post hoc test for variables with different
variances (Games-Howell test) showed that the mean values of the four variables do not differ by two, we can accept
the results of the variance analysis. Figure 36 gives the profile plot of the mean values of the four variables (a) for
amounts and (b) for percentages.
a.

b.

Figure 36. Profile plots of the mean values of changes of Net Profit after taxes the years of the period 201316 from AM2005-16 (a) in amounts and (b) in percentages.
5. Conclusions
The changes in amounts of the Total Assets in the time period 2014-15 are small and concentrated around zero.
The percentage changes of the Total Assets in 2013 from the AM2005-16 shows the highest normality and
concentration around zero. The variance of the changes in percentages of the fixed assets in the years of the period
2013-16 from the AM2005-16 increases from 2013 to 2016 and is accompanied by the appearance of outliers.
The percentage changes in Equity for the periods 2013-14, 2014-15 and 2015-16 are not significant except for the
change in the capital of a company in the period 2015-16, which increased by 275.23%. During the period 2013-15,
there was a significant increase in the L/M Debt for some companies. The percentage changes in the L/M Debt of the
companies the years of the period 2013-16 from AM2005-06 are on the rise, and this is due to the fact that some
companies have significantly increased their L/M Debt.
In the period 2014-15, some companies experienced a significant increase in Sales. The sales of many companies
shifted to worse compared to AM2005-16, as we ascend the scale of years of the 2013-16 period. The percentage
changes in Gross Profit the years of the period 2013-16 are quite limited, with the exception of one company showing
a significant increase in Gross Profit in 2013-14 (from -3 to 284). Almost uniform percentage changes had Gross
Profit the years of the period 2013-16 from AM2005-16 with very few outliers. A roughly similar picture to Gross
Profit shows the percentage changes in Profit before Tax for the period 2013-16, except for a few extreme cases. The
same image presents the percentages changes in the Profit before Tax the years 2013-16 from the AM2005-16.
In the year 2016, there are significant changes in the relevant taxes and a positive change (increase) from the
AM2005-16. The largest percentage of changes in net profit are recorded in the period 2015-16. In 2016, there are, in
many companies, significant changes in Net Profit from AM2005-16, both positive and negative. The one-way
ANOVA showed that for the Total Assets, Fixed Assets, Equity, M/L Debt, Sales, Gross Profit, Profit before Tax,
Taxes and Net Profit there are not statistically significant differences between the mean values of the amounts for the
years of the time period 2013-16 and the AM2005-16.
The analysis of variance showed that for the Total Assets, Fixed Assets, Equity, L/M Debt, Sales, Gross Profit,
Profit before Tax, Taxes and Net Profit, the mean values of the changes both in amounts and in percentages for the
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time periods 2013-14, 2014-15 and 2015-16 do not show significant differences at level of 5%. In addition, the analysis
of variance showed that the mean values of the changes in Total Assets, Fixed Assets, Equity, Sales, Gross Profit,
Profit before Tax, Taxes and Net Profit the years 2013, 2014, 2015 and 2016 from AM2005-16 do not present
significant differences at level of 5% for both amounts and percentages. The analysis of variance showed that the mean
values of the amounts changes in the L/M Debt the years 2013, 2014, 2015 and 2016 from AM2005-16 do not show
significant differences at the level of 5%. However, the mean values of the percentage changes in the L/M Debt the
year 2013 from AM2005-16 differ significantly from those of the years 2015 and 2016 from AM2005-16. In short, we
can say that the percentage changes in Total Assets and Equity the time period 2013-16 are small and concentrated
around zero. The same period, we have a significant increase in L/M Debt and Sales, except for a few extreme cases,
while the percentage changes in Gross Profit and Profit before Tax are limited. The year 2016 there were significant
changes in Taxes and Net Profit from AM2005-16.
The present paper and the available data allow each candidate researcher to continue working by analyzing
various ratios. In addition, the work may be extended by studying the evolution of the financial statement items,
distinguishing the companies in small medium and large on the basis of Total Assets, Fixed Assets, Equity, Net Debt,
Sales or Gross Profit.
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