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Abstract. The subject of the article is the analysis of the value creation model
(hereinafter referred to as the VCM) in selected sectors of the Czech economy,
namely in engineering, transport and the food industry. The aim of the article is
to determine the stability of the value creation model in selected sectors over
time, i.e. whether the model shows the same explanatory power in different
years as in the year in which it was created. The research is based on models the
authors created for each sector in 2015 and identifies the explanatory power of
these models from 2012 to 2014 based on samples of the respective companies.
Thanks to the VCM model being developed and tested along with the EVA
indicator, the results of the model from other years under review are equally
compared with the EVA results. It turns out that the model is stable in the food
industry, i.e. it achieves comparable results in the years 2012 - 2014 as in 2015,
while in the engineering sector it was necessary to modify the model
significantly (similarly in transport). It turns out that it is appropriate to
specialize complex indices capable of evaluating the performance of companies
not only by industry, i.e. the indices are not universal but also in time, that the
indices need not be stable (static), but may need to be dynamized.
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1 Introduction

The subject of the article is the analysis of the value creation model in selected sectors
of the Czech economy, namely in engineering, transport and the food industry. The
aim of the article is to determine the stability of the value creation model in selected
sectors over time, i.e. whether the model shows the same explanatory power in
different years as in the year in which it was created. Aggregate business evaluation
models are mostly universal—they are intended for cross-sectoral use, and static—as
they are used unchanged over the years and are modified from time to time at best.
Our research has shown that it is appropriate to modify (adapt) our VCM model based
on industry. The question arises whether this model needs to be modified also in
different years. The question is answered in this article.

There are a number of concepts and definitions of value [0], depending on the
point of view of value, including the place, time and purpose of its definition [0]. In
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our research we focus on value from the point of view of a company, or the financial
value of a company as defined by Moller and Torrdnen [0], as in monetary units
perceived value for a set of economic, technical and other benefits received by the
customer in exchange for the price paid for the product offered [0]. In the research,
we are interested in the value a company has created in terms of customer payment
for the product. This makes it possible to use the financial (accounting) concept,
which identifies value as the value of a company’s wealth (assets) [0]. There
payments are relic of past events, so our concept of value is based on the transaction
approach typical of the accounting concept of the value [0]. The accounting concept
of value depends on the historical prices recorded through payments / transactions,
and these are best traceable in the financial statements that we have chosen to base on.
On the other hand, the market value, which includes non-accounting factors such as
intellectual capital, is based on the capital market [0], which is not very developed in
the Czech Republic.

The accounting concept of value can also be linked to the shareholder value
through accounting or measurement based on accounting data [0]. With this in mind,
value creation can be focused on the shareholder value and, when assessing it,
financial indicators including an EVA indicator based on accounting data can be used.
Thus, the EVA indicator is constructed in our research from the ROE indicator (EVA
equity) [0].

This synthetic EVA indicator is largely based directly on the evaluation of the
ratios. Because the research is based on accounting data of Czech companies and
therefore we use Czech accounting standards, there were took over the widely used
method of the Ministry of Industry aand Trade to calculate the EVA indicator. It
allows calculation without further adjustments of financial statemenst [80]. We have
put another synthetic indicator against this indicator composed directly of ratios, also
based on accounting data, which would then allow us to directly identify the financial
value-drivers in the accounting records of the respective businesses. This approach
was chosen, for example, by the Neumaiers [0] who, unlike us, designed one
universal indicator for all sectors with irregular modifications every few years.

2 Methodology

First, the EVA indicator was constructed on the basis of accounting data from the
publicly available financial statements of the companies surveyed, followed by the
VCM model. Based on the EVA ratios, companies were divided (within the industry)
into value-generating and value-destroying businesses and subsequently their
agreement with the VCM model was identified. All of this was conducted in the
examined years 2012 — 2014. In the event of the disagreement of the division by the
EVA and the VCM, the VCM model was subsequently modified to increase its
explanatory power, i.e. to approximate the division of businesses according to the
EVA indicator.

VCM models were developed using the LOGIT logistic regression method.
Normality is a prerequisite for logistic regression modeling. In our models this



prerequisite is fulfilled by taking data from a base set, not from a data selection [0].
Hendl [5] furthermore adds that it is also essential that both possibilities were
adequately represented in the data.

First, the EVA indicator [0] separated (eliminated) companies with an unclear
economy, i.e. those where ROE was positive and EVA negative, and subsequently
companies were divided into value-generating (EVA>0) and value-destroying
(EVA<O0). Next, a profile analysis was carried out for all companies and financial
indicators with the respective weights being obtained by subsequent financial
regression, forming a model within the respective sector in 2015. The results obtained
were statistically significant at the level of significance p <0.05, the value of the chi-
quadrate was verified and the possible colinearity of the variables in the model was
excluded. For each of the three sectors, a separate model was designed.
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Where: F1 is interest coverage,
F. is total indebtedness,
Fs is net working capital,
F,is EBIT.
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VCM (Food Industry) =

Where:
F1 is normal liquidity,
F, is the share of own funds,
F;is ROS,
F4 is the turnover of assets,
Fsis ROA,
Fs is net profit margin.
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VCM (Engeneering) =

Where:
F1 is the cost,
F, is interest coverage,
F3is ROS,
F4 is the turnover of equity.

In order to verify the applicability of the above models in the years 2012 — 2014,
calculations of individual models were made using the financial data of the companies
surveyed from the respective years. The first step was to obtain the relevant data via
the Magnusweb database. This data was further processed and the value of the
necessary indicators for the construction of VCM models and the value of the EVA
indicator were calculated. Subsequently, the companies were again divided into



value-generating and value-destroying according to the EVA indicator and the
agreement with the division of companies according to the VCM model in individual
years and sectors surveyed was compared.

In case of the low explanatory power of a VCM model, a new model has been
designed to increase the accuracy of its explanatory power based on the procedure
outlined in the first part of this chapter. Thus, the financial indicators were re-
evaluated, the new VCM model was designed and its (higher) explanatory power was
verified by comparing it with the results achieved according to the EVA indicator.

2.1  Characteristics of Research Samples

Company data from the engineering, transport and food industries for 2012, 2013 and
2014 was obtained via the Magnusweb software. Due to the fact that the research
builds on our previous research on value creation modeling (VCM model construction
for 2015), we searched for data in the same industries that were used in the previous
research; thanks to this, we have a predominant proportion of companies in the
sample identical to those used in the previous research, and due to the same focus (the
same companies in the same industry), the results are also comparable over time.

Table 1. Number of companies per sector in the years under review.

2012 2013 2014 Total
Transport 811 850 807 2468
Engineering 926 942 957 2825
Food 839 861 884 2584
Total 2576 2653 2648

3 Results

This section provides the results of the VCM evaluation for each industry and each
year. Due to the lack of the high explanatory power of the model for the engineering
sector in the years 2012 — 2014, a new model with a higher level of explanatory
power was developed according to the methodology described in the previous
chapter.

3.1  Transport Industry (CZ NACE H 49)

According to the above methodology, we calculated the value of the indicator and the
EVA for each company and divided the companies into groups according to whether
the EVA ratio is positive or negative; see Table 2. It is clear from the results that the
breakdown of companies is fairly even and comparable in the individual years
examined.




Second, the value of the VCM model was calculated. Table 3 summarizes the
results of our calculations. There are always three categories of businesses in the first
column. The first line shows companies that create value through their activity. The
second line shows companies where it cannot be determined precisely whether the
value is created or destroyed, and the conclusion could be misleading; therefore, they
are referred to as gray zone businesses. The third group is then formed by businesses
that destroy value.

Table 2. EVA ratio in the years under review

EVA value absolute relative
Year 2012

Positive 446 54.9%
Negative 365 45.1%
Year 2013

Positive 465 54.7%
Negative 385 45.3%
Year 2014

Positive 441 54.6%
Negative 366 45.6%

Because it is a linear regression model, the values are calculated using the VCM
model in the range from zero to one. The specific limits of each group of businesses
in the second column of Table 3 are based on value creation. The third column of the
table shows the frequency of businesses in all three groups. The fourth column of the
table shows the percentage of the representation of businesses in the whole sample in
the year and sector. The last column of the table shows the percentage of agreement
between our model and the EVA indicator. In this case, according to our model, 674
companies are marked as value-generating and the EVA model identifies 52.57% out
of these 674 businesses (354 businesses) as value-generating.



Table 3.1 The results of the model in the years 2012 and 2013

VCM Number of] % Agreemen
TRANSPORT 2012 values businesses sample |t
area of value-creating 84.25
businesses >0.789 674 % 52.57 %
area of gray-zone Not
businesses Between 59 7.38 %|detected
area of value-destroying
businesses <0.167 64 8.38 %| 58.21%
TRANSPORT 2013
area of value- creating 85.57
businesses >0.789 771 % 57.10 %
area of gray-zone Not
businesses Between 70 7.77% |detected
area of value-destroying
businesses <0.167 60 6.66% | 56.79 %

Table 3.2 The results of the model in the year 2014

TRANSPORT 2014

area of value-creating >(0.789 673 84.6 57.40 %
businesses 5%

area of gray-zone Between 61 7.67 Not
businesses % detected

area of value- <0.167 61 7.67 60.19 %
destroying businesses %

Even though there is a strong agreement between the VCM and the EVA at first
glance, the explanatory power of this model was weak in all three years. According to
the results, it can be deduced that it was mainly due to the setting of its limits. These
were too soft for assessment (few companies were evaluated negatively by the model
compared to the EVA indicator), thus causing a disproportionate increase in the
number of businesses identified by the model as value-generating. This can be
explained by the fact that in 2015, based on whose data the model was created, the
value-generating businesses were worse, therefore the limits were set higher than
appropriate for previous years. This can be documented by the EVA average values of
this industry, which declined year-on-year from CZK 3,013,685 in 2012 to CZK -
14,021,767 in 2015.

Therefore, how to set limits for each year needs to be considered. An ideal, but
intricately feasible way is to create an algorithm for automatic limit adjustment based
on the years and average industry performance, i.e. the dynamization of this static
model. Then, it would be necessary to find the factors that changed over the years, by



how much they have changed and how (how much) they affected the financial
indicators contained by the VCM model.

3.2

Engineering, the Original Model (CZ NACE C 27, C 28)

In engineering, EVA indicators were first calculated as well. There is a clear trend
showing that a higher percentage of businesses generate value, and thus that the state
of engineering is improving. This is, however, somewhat in contrast with the average
value of the EVA indicator in the industry, which continuously declined year-on-year

from CZK 4,102,168 in 2012 to CZK 2,488,235.5 in 2015.

Table 4. EVA ratio in the years under review

EVA value absolute relative
Year 2012

Positive 512 55.3%
Negative 414 44.7%
Year 2013

Positive 560 59.5%
Negative 382 40.5%
Year 2014

Positive 601 62.8%
Negative 356 37.2%

As the following table shows, the 2015 engineering model turned out poorly (in
terms of its low explanatory power) in 2012 — 2014 and, therefore, we decided to
create a new model that should have a better ability to discriminate between
businesses over the period under review.

Table 5. The results of the model in the years under review

VCM Number of] %

Engineering 2012 values businesses sample Agreement
area of value-generating 10.04

businesses <0.248 93 % 55.91%
area of gray-zone

businesses Between 0 0.00% | Not detected
area of value-destroying 89.96

businesses >(0.502 833 % 54.52 %
Engineering 2013
area of value-generating| <0.248 82 8.70% | 74.83%




businesses

area of gray-zone 0.00%

businesses Between 0 Not detected
area of value-destroying 91.30

businesses > 0.502 860 % 62.67 %
Engineering 2014
area of value-generating 6.17%

businesses <0.248 59 67.71%
area of gray-zone 0.00%

businesses Between 0 Not detected
area of value-destroying 93.83

businesses > 0.502 897 % 64.54 %

3.3

Engineering, the New Model (CZ NACE C 27, C 28)

The financial data for 2015 and 2014 were used to create the model, and we
proceeded in the same way (profile analysis, logistic regression, testing) when
designing it as in the previous research (when constructing the original VCM models).

VCM = 1+e—(—167,59+10*F1+0,4163*F2+110,044*F3+79,217*F4+59,032*f5—9,127*f6—59,005*F7
4)

Flis Share of own resources

F2is NW(C/Debt sources

F3is Total indebtedness

F4is ROS

F5is Index FL

F6 is ROA

F7is Debt ratio

As the formula shows, the new model has been enlarged by three financial
indicators, which should ensure improved accuracy over a longer period. At the same
time, the structure of the financial indicators of the model changed completely (only

the ROS indicator remained).

Table 6. The results of the model in the years under review

VCM Number of| %
Engineering 2012 values businesses sample Agreement
area of value- creating 45.47
businesses >0.985 421 % 77.19%
area of gray-zone| Between 229 29.81 Not detected




businesses %
area of value-destroying 24.73

businesses >0.816 276 % 73.92%
Engineering 2013
area of value- creating 46.18

businesses >0.985 435 % 80.01%
area of gray-zone 22.46

businesses Between 213 % Not detected
area of value-destroying 31.12

businesses >0.816 294 % 74.83%
Engineering 2014
area of value- creating 55.07

businesses >0.985 510 % 78.43%
area of gray-zone 24.92

businesses Between 241 % Not detected
area of value-destroying 20.01

businesses >0.816 206 % 74.61%

The new model is much more suited for the years examined and achieves an
accuracy close to 80%. Moreover, it is able to achieve this value throughout the
period. However, it is clear that the gray zone is extensive in this model. The question
becomes why the gray zone is not similarly large in other models as well. This is
probably due to large differences between engineering companies, which is caused by
the inclusion of two groups of companies (the manufacturing of electrical equipment
— C27 and the manufacturing of machinery and equipment — C28) with significant
differences in the average value of the EVA indicator (e.g. in 2015, the value of the
indicator for C27 is CZK 5,484,624 and for C28 CZK -508,153). The model is then
not able to classify businesses exactly into categories. Further, we can see the higher
rigidity of the VCM model compared to the EVA indicator. However, this may not be
bad because a large part of businesses determined by EVA as value-generating fall in
the case of the VCM model into the gray zone.

34  Food Industry (CZ NACE C 10, C 11)

There is a trend regarding the improvement of the surveyed businesses also in the
food sector, where 48% of EVA positive businesses observed in 2012 increased to
57% in 2014. In this case, the average value of the indicator only declined from 2012
(from CZK 3,258,000.5) to 2014 (to CZK -2,089,074.5), with an increase to CZK -
1,190,751.5 in 2015. In this respect, the food industry is somewhat apart from the
other two sectors.



Table 7. EVA ratio in the years under review

EVA value absolute relative
Year 2012

Positive 402 47.92%
Negative 437 52.08
Year 2013

Positive 453 52.01%
Negative 418 47.99%
Year 2014

Positive 500 56.56%
Negative 384 43.44%

Also, the food industry model identified a positive trend in the surveyed
companies, with the share of generating businesses growing and destroying
businesses declining. The gray zone share stagnated.

Table 8. The results of the model in the years under review

VCM Number of] %

Food industry 2012 values businesses sample Agreement
area of value- creating 31.23

businesses >0.912 257 % 82.88%
area of gray-zone 17.13

businesses Between 141 % Not detected
area of value-destroying 51.64

businesses <0.818 425 % 76.23 %
Food industry 2013
area of value- creating 36.12

businesses >0.912 311 % 83.92%
area of gray-zone 16.03

businesses Between 138 % Not detected
area of value-destroying 47.85

businesses <0.818 412 % 74.17 %
Food industry 2014
area of value- creating 40.59

businesses >0.912 356 % 85.112%
area of gray-zone 18.59

businesses Between 163 % Not detected
area of value-destroying 40.82

businesses <0.818 358 % 74.52 %




The food industry model seems to be the most valuable model. It is based on data
from 2015, but maintains a high accuracy of up to 85% over the period under review.
This model leads us to consider whether the aspect of changes in the sector or the
susceptibility of the sector to cyclicality is important for modeling. This reflection
should be developed through further research, especially in the context of the different
sectoral development indicated by the renewed increase in the average value of the
EVA indicator.

4 Discussion

The results confirm the need to construct different synthetic models for different
industries. Although the variants of the VCM maodel are similar, they are not the same
and do not work with the same indicators. It can be deduced that the more diverse the
industries are, the more suitable it is to construct separate synthetic indicators, or
variants.

It also appears that in some cases (food, and to some extent the transport industry)
it is possible to use the same model in different years without losing its explanatory
power. In contrast, in some industries (here, engineering) it is appropriate and
necessary to construct a separate variant of the model in order to maintain the high
explanatory power of the model.

The cause of these results could be the dynamics of changes taking place in the
sector, or the environment in which the business operates and their direction and
impact on the internal functioning of these businesses, which are subsequently
reflected in financial indicators and in the ability to generate value. In this respect,
there seems to have been radical changes in engineering during the period under
review, which were fully demonstrated in the industry and businesses in 2015. The
years 2012 — 2014 could be identified as relatively quiet in this sector at first glance
as the new VCM constructed from the values of 2014 and 2015 achieved a very good
level of explanatory power.

Nevertheless, 2012 — 2014 were not stable in terms of the evolution of the EVA
indicator. This is evident in the development of the EVA indicator, whose average
value in engineering in 2012 — 2015 continued to decline (the relative drop of the
indicator was almost by 40%). However, the value of the EVA indicator declined
steadily and the dynamics of the change tended to decline. It can be deduced from this
that the level of change is important for the explanatory power of the VCM model,
while a relatively high degree of change that causes the decline in the explanatory
power of the VCM model needs to be reflected in its construction. It is insignificant
whether the change has taken place quickly or gradually; the essential aspect is that it
has gone beyond the limit after which the VCM model needs to be modified.

But the question becomes how to determine this limit? It is obvious that changes
must be reflected in altering the financial indicators used in the VCM model. But once
more, the question arises as to how to identify which factors and the extent of their
effect on the financial indicators (parameters).



The problem of the trend can be illustrated by the food industry, which declined
significantly between 2012 and 2014 according to the EVA average values, but
increased again in 2015. This was probably the cause (including the stability of the
financial value-generating indicators — see below) of the solid explanatory power of
the VCM model in years under review other than 2015.

Another problem is that the original and the new VCM model for engineering
differs significantly both in terms of the number of financial indicators (originally 4
indicators, newly 7 indicators) and the structure (in both models there is only one
common ROS indicator). In this case, the modification of the model is not only about
modifying the parameters, but basically constructing a new VCM model. Again,
however, the question arises as to how to determine that it is time to change the
model, i.e. how to detect that some of the current financial indicators in the VCM
model wrongly reflect value creation, or that the focus of the value creation has
transferred elsewhere?

Unlike in the engineering sector, there was a much more radical decrease in the
average value of EVA in the transport sector. Still, the model designed for 2015 was
also usable (albeit in a limited way) for the other years surveyed. It seems that in this
case, the financial indicators identifying value creation remained the same (as in the
food industry) and only the change of the limits or parameters of the VCM model can
be considered.

5 Conclusion

The results clearly show that if it proved effective to construct different VCM models
within each sector, there is no such agreement in the case of a time-on-time change.
Research shows that there are sectors for which it is not necessary to recalculate the
results in the short term (annually), or to always construct new VCM models (the food
industry). Similarly, there are sectors for which it is necessary (engineering). Finally,
there are also sectors for which it is not necessary;, however, the explanatory power
of the model is so low that it would be advisable to at least consider it.

The problem seems to consist of the stability of the sector’s environment in
relation to the financial indicators that enter into the VCM in each sector. It is
possible to hypothesize that the higher stability of the environment, i.e. the fewer
factors affect the relevant financial indicators of the VCM model, the more stable the
model is over time and does not need to be changed or modified.

From this point of view, engineering seems to be a more dynamic sector than
transport, whereas the latter seems more dynamic than the food industry.
Interestingly, the results of the VCM model (calculated from data for 2015) for
engineering show that the performance of businesses in 2012-2014 was higher than in
2015 (the same can be said about the transport industry).

In further research, it would be appropriate to consider which factors affect the
financial indicators of the models and how and how much they affect the financial
indicators of the VCM models. The related question is how the weights of the
individual parameters (financial indicators) — value holders can be made dynamic.



There is a possibility to examine the industry as a whole and the average values of the
financial indicators, or to examine the values of the entire economy, led by factors
such as GDP, inflation and others, and to estimate their impact on the financial
indicators used in the model. Last but not least, it will be necessary to examine
whether there are universal indicators indicating value creation, whether these
indicators change, how they change and why.
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