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Summary

Purpose — The main objective of the article is to assess the impact of the macroeconomic environ-
ment on the innovativeness of enterprises of the TSL sector in the countries of Central and Eastern
Europe in 2010-2016 with the forecast for 2017-2018.

Research method — The paper has been divided into the theoretical and practical part. The first part is
based on the subject literature and refers to the theoretical aspect of innovation and innovativeness of
enterprises. The second part is empirical. Two synthetic indicators were created — a synthetic index of
innovativeness of enterprises operating in the TSL sector and conducting their activities in the countries
of Central and Eastern Europe, and a synthetic macroeconomic indicator of the countries of Central
and Eastern Europe. Next, a forecast based on the extrapolation of the trend was made and the
relationships between the analyzed synthetic indicators were examined using the Ordinary Least
Squares Method.

Results — Based on the research, it can be concluded that in Central and Eastern Europe there is
a statistically significant relationship between the synthetic macroeconomic indicator and the synthetic
indicator of the innovativeness of enterprises in the TSL sector.

Originality — Evaluation of the impact of macroeconomic factors on the innovativeness of enter-
prises of the TSL sector in the countries of Central and Eastern Europe.
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1. Introduction

Economic entities operate on the market in mutual dependence with the
environment (macro and micro). The effectiveness of their functioning is largely
conditioned by the degree of adaptation to various elements of the environment.
Nowadays, enterprises, in order to function and develop, must actively react to
changes taking place in the environment. Enterprises from the TSL sector (Trans-
port-Shipping-Logistics), like all other economic entities, undertake activities that are
aimed at adapting to the changes taking place in the environment and improving
their competitive position on the market. Enterprises implement new ideas and
innovations, which translates into financing research on new technologies, in a self-
perpetuating mechanism of searching for new solutions and, at the same time,
developing on a micro (enterprise development) and macro (economic development
of the country) scale.

The main aim of the article is to assess the impact of the macroeconomic
environment on the innovativeness of enterprises of the TSL sector in the countries
of Central and Eastern Europe in 2010-2016 with the forecast for 2017-2018.

The level of innovativeness of the TSL sector enterprises, especially inter-
nationally, is pootly discussed and requires a number of research activities. The
authors have attempted to fill the gap in research related to the level of innova-
tiveness of the TSL sector companies in Central and Eastern Europe.

2. The essence of innovation

The concept of innovation has a very broad meaning and indefinite character.
Itis an interdisciplinary category, described and considered from many perspectives
using various methods and techniques of scientific analysis [Duraj, Papiernik-
Woijdera, 2010].

The literature on the subject distinguishes a narrow (Latin: sensu stricto) and
a wide (Latin: sensu largo) way of defining the concept of innovation. In the narrow
perspective, innovation is a complete novelty, the first application of the invention,
whereas the broad approach emphasizes its process character and includes factors
determining the processes of creating and developing new values [Niedzielski,
Rychlik, 20006].

The broad approach to the concept of innovation was presented, among others,
by Schumpeter [1960], Drucker [1992], Kotler [1999], Schippers, West and Dawson
[2015]. Schumpeter [1960] described innovation as “one of the basic factors of eco-
nomic development”, which includes [Szafranowicz, 2019]:

— introduction of new products,

— application of new production methods,

— opening new sales markets,

— acquiring new sources of supply of raw materials and other resources,
— creating new market structures within a given type of activity.
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The relationship between innovation and development is also emphasized by
Drucker. He puts emphasis on the economic and social dimension of innovations
that permeate all spheres of business operations. According to Drucker [1992],
innovation is “an art that gives resources a new opportunity to create wealth”.
In marketing terms, in turn, innovation is perceived as “an idea, product or technology
element developed, implemented and presented to customers who perceive it as
new or innovative” [Kotler, 1999]. Schippers, West and Dawson [2015] define inno-
vation as “intentionally presenting and applying ideas, processes, products or proce-
dures that are new to a given job, work team or organization and which are designed
to bring benefits. Innovation includes creativity and the use of its products”.

The narrow approach to the term innovation was presented, among others, by
Mansfield [1968], Freemann [1982], Kuznets. According to Mansfield [1968], “inno-
vation is the first application of the invention”. Freeman [1982] described inno-
vation as “the first commercial introduction (application) of a new product, process
or device”. Innovation, according to Kuznets, is “the use of new or old knowledge
initiating the application of the invention” [Sopinska, Mierzejewska, 2017].

The literature on the subject by Polish researchers also distinguishes a narrow
and a broad approach to the concept of innovation.

The broad approach to the concept of innovation was presented, among others,
by Biaton [2010], Bal-Wozniak [2012], Sopifska and Mierzejewska [2017]. Accord-
ing to Sopiniska and Mierzejewska [2017], perceiving innovation broadly means
“creative changes not only in technology and the social system, but also in the
structure of the economy, and even in the natural environment”. In contrast, Bal-
Wozniak [2012] defines innovation as “the management process, covering various
activities that lead to the creation, development and introduction of new values in
products or new combinations of resources that are new to the entity creating or
introducing them”. Bialon [2010] treats innovations as “processes changing econo-
mic and social systems, the effect of which is, among others, an increase in the
usability of products, services and technological processes”.

Among Polish scientists, proponents of the narrow approach to innovation
include, among others: Piaseczny and Wieckowski [1981], Duraj and Papiernik-Woj-
dera [2010] and Baruk [2013]. According to Piaseczny and Wieckowski [1981],
innovation is “a discovery resulting from the invention of people causing progres-
sive changes in certain states of affairs”. Duraj and Papiernik-Wojdera [2010] recog-
nize innovation as “transforming ideas into specific products or services that meet
specific needs while generating profit, increasing capital and building the company’s
competitive advantage”. According to Baruk [2013], innovation is “a change for the
first time implemented and intentionally designed by man. This change may
concern: the product, the production process, work organization, management
methods or marketing, and its goal is to achieve socio-economic benefits”.

The definitions presented above demonstrate different approaches to inno-
vation, often depending on the aspect in which innovations were analyzed by their
authors. They prove that it is not possible to create one universal definition of inno-
vation, but only to identify the determinants that it should have.
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For the purposes of this study, the authors assumed that innovation is a purpose-
ful, beneficial change in any area of the enterprise’s activity, the aim of which is to
improve the effectiveness of the enterprise’s operation and / ot increase the usabili-
ty of its effects for the environment. The study was conducted based on the defi-
nition of innovation presented by the OECD, which assumes that innovation is
“a new or improved product or process (or combination thereof) that differs signi-
ficantly from the unit’s previous products or processes and that has been made
available to potential users (product) or brought into use by the unit (process)”
[www 1] and on the following classification of innovations [Podrecznik Oslo. .., 2008]:

—  technological product innovation,

—  technological process innovation,

—  organizational innovation,

—  marketing innovation.

3. Innovativeness of the TSL sector enterprises

The innovativeness of enterprises is defined in a very diverse way by Polish and
foreign researchers. Table 1 presents selected definitions of innovativeness of enter-
prises. Most researchers describe the enterprise’s search for new solutions as a res-
ponse to changes in the environment (both changes in customer needs and changing
elements of the organizational environment — e.g. in technology). The authors of the
concept of innovativeness of enterprises define it as a process whose final stage is
the implementation of a new idea. Therefore, the innovativeness of enterprises is
not only the ability of an organization to create an idea, but, due to the fact that it
should lead to economic and social benefits, it must end with the introduction of
innovation on the market.

TABLE 1
Enterprise innovativeness — selected definitions

Definition of innovativeness of enterprises

“Innovativeness is the process of introducing qualitative changes in the sphere of
technology, work organization, management and marketing. These changes lead to the
creation of a new product or its significant modernization or affect the production
process. The economic result of innovation is the improvement of operational efficiency”

[Nowa encykiopedia .. ., 1998].

“Innovativeness of enterprise is the ability to create new and improve the existing
products, processes, management systems and organizations” [www 2].

“Innovativeness is treated as an attribute of a company, its ability to introduce innovations
that can be measured and evaluated. It’s the ability to create something new or make
significant changes” [Hilami et al., 2010].

“Innovativeness of enterprise includes the willingness (tendency) to be innovative and the
ability to introduce new products, services or ideas up to their implementation,
which leads to better business results” [Dobni, 2010].
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“Innovativeness is associated with a process, action that results in innovation”
[Grzybowska, 2012].

“Innovativeness of enterprise is understood as the ability to generate and introduce new
technical, organizational and social solutions to the global market” [Lyzwa, 2014].

Source: own elaboration on the basis: [Nowa encyclopedia . .., 1998; Hilami et al., 2010; Dobni,
2010; Grzybowska, 2012; Lyzwa, 2014; www 2].

The TSL sector has been quite widely analyzed in the literature on the subject.
However, there is a lack of detailed research showing the level of innovativeness in
this sector. Most of the information regarding the innovativeness of the TSL sector
enterprises refer to specific solutions proposed by transport and forwarding enter-
prises as well as specialized logistics operators. A lot of attention is drawn to new
market services, new rules for process organization or innovativeness solutions
supporting the implementation of logistics services (table 2). However, the level of
innovativeness of the TSL sector enterprises, especially internationally, is pootly
discussed and requires a number of research activities.

TABLE 2

Examples of innovative activities in the TSL sector

Type of innovation Innovative activities

Just-in-Time Service, JiS

Cross-Docking Service

Technological Track & Trace

(product + process) New methods of transhipment

Automatic identification systems — barcodes, RFID
GPS

Electronic collaboration platforms, e.g. T-Scale, MonZa

Integration by the 4PL operator

Organizational - - - - -
Creating relationships — cooperation agreements, consortia,
clusters
Sale of services through transport exchanges

Marketing Customer needs and satisfaction research

Loyalty programs

Source: [Przybylska, 2016].

4. Purpose and methodology of the study

The aim of the study is to assess the impact of the macroeconomic environment
on the innovativeness of enterprises in the TSL sector in the countries of Central
and Eastern Europe in 2010-2016 with the forecast for 2017-2018.
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The research area includes enterprises operating in: Bulgaria, Croatia, the Czech
Republic, Estonia, Lithuania, Latvia, Poland, Romania, Slovakia, Slovenia and Hun-
gary (the common feature of these countries is their membership in the European
Union).

The data used in the analysis come from the European Statistical Office
(Eurostat). The research period is 2010-2016 (the need to narrow the analysis down
to such a short period results from the availability of the necessary data for analysis).
The survey was based on the Statistical Classification of Economic Activities in the
European Community — section H — transport and storage, which includes the
following departments [www 3]:

— 49 —land transport and pipeline transport,

— 50 — water transport,

— 51 —air transport,

— 52— storage and service activities supporting transport,

— 53— postal and courier activities.

The assessment of the impact of the macroeconomic environment on the
innovativeness of enterprises in the TSL sector in Central and Eastern Europe in
2010-2016 has been made on the basis of two synthetic indicators — a synthetic
macroeconomic indicator of Central and Eastern Europe and a synthetic index of
innovativeness of enterprises conducting their activities in the countries of Central
and Eastern Europe.

A synthetic macroeconomic indicator of Central and Eastern Europe consists of
the main macroeconomic indicators, which, according to the authors, describe the
state of the economy of the countries of Central and Eastern Europe.

A synthetic index of innovativeness of enterprises conducting their activities in
the countries of Central and Eastern Europe consists of the main financial indi-
cators, which, according to the authors, have a significant impact on the level of
enterprise innovation. These are: turnover or gross premiums written, investment
rate, expenditure on R&D and indicators which were selected based on the literature
of the subject, defining and determining the types of innovations — product, process,
organizational and marketing. The selection and number of indicators was limited
due to the availability of data on all departments of the H sector — transport and
storage.

The integrated macroeconomic indicator for Central and Eastern European
countries for 2010-2016 was calculated in accordance with the standardized sums
method, taking into account the assumption that the macroeconomic indicator of
Central and Eastern European countries is equal to the sum of sub-indices:

— stimulants:

x1 — gross domestic product (GDP) [million euro],
x2 — trade balance [million euro],
— destimulants:
x3 — unemployment rate [percentage],
x4 — harmonized index of consumer process (HICP) [percentage)].
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The integrated innovativeness indicator of enterprises from the TSL sector
operating in Central and Eastern Europe in 2010-2016 was calculated in accordance
with the standardized sums method, taking into account the assumption that the
innovativeness of enterprises in the TSL sector is equal to the sum of sub-indices:

— stimulants:

yl — enterprises [number],

y2 — turnover or gross premiums written [million euro],

y3 — investment rate (investment/value added at factors cost) [percentage],
v4 — expenditute on R&D [million euro],

y5 — product and process innovation [number],

y6 — organization and marketing innovation [numbet].

Selected diagnostic variables (presented in the form of stimulants and destimu-
lants) differ in units, therefore it is necessary to normalize the vatiables — depri-
vation of variable titres and unification of orders of magnitude in order to achieve
comparability. In order to normalize the variables, the unitarization method was
applied. The procedure of unitization of variables requires the following formula
[Dziekanski, 2014]:

. Xjj—minx;
— stimulants: S=—"——,
max x;—min x;

. maxx;—Xjj
—destimulants: D = ————
max x;—min x;

where:
S, D — normalized value of a characteristic for the examined unit,
xij — value of the j-th feature for the examined unit,

max — the maximum value of the j-th feature,
min — the minimum value of the j-th feature.

The synthetic macroeconomic indicator of Central and Eastern European
countries and the synthetic index of innovativeness of enterprises operating in the
Central and Eastern European countries were created assuming the same impact of
indicators on the aggregate value based on the following formula [Nowak, 1995]:

1

Sj =~ Xiz1Sij,
where:
Sj— aggregated meter for j-th year,
n— number of indicators used in the model.

Then, a statistical regression analysis was carried out. In order to determine the
linear functional dependence — the impact of the macroeconomic environment on
the development of the explained variable, as the innovativeness of enterprises of
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the TSL sector in the countries of Central and Eastern Europe in 2010-2016 (Y) —
an econometric model was constructed. The analysis was carried out using Ordinary
Least Squares Method. The linear regression model adopted the following form
[Misztal, 2015]:

Y=00 + a«1X1 + ¢,
where:
Y —  explained variable (integrated indicator of innovativeness of enterprises
from the TSL sector in the countries of Central and Eastern Europe),
X1 — explanatory variable (integrated macroeconomic indicator of Central
and Eastern European countties),
o0, a1 — model parameters,
e— random component (the rest of the model).

The study was extended by adding the projection of synthetic indicators for
2017-2018 based on the method of extrapolating the trend, assuming that the indi-
cators should not change significantly compared to the previous period.

5. The result of research

The study was conducted on the TSL sector enterprises which carried out their
activities in Central and Eastern Europe in 2010-2016. The research sample is pre-
sented in table 3. The average number of enterprises in the research period was
323,911. In 2010, 310,799 companies from the TSL sector operated in Central and
Eastern Europe, while in 2016, there were 349,375 of them (an increase by 38,576
enterprises).

TABLE 3
Research sample
Year
Country
2010 2011 2012 2013 2014 2015 2016

Bulgaria 19 084 19 062 19 003 19461 | 20304 | 21223 | 22711
Croatia 10 853 9815 9 208 8 839 8 642 8 562 8 372
Czech Republic| 39 341 41 153 40 064 38944 | 38610 | 38159 | 38439
Estonia 4027 4 232 4 479 4761 4842 5052 5244
Hungary 30731 | 30254 | 28578 | 26730 | 26137 | 27039 | 27 668
Latvia 5570 5426 6 303 6 560 6951 7 307 7654
Lithuania 6792 7331 9843 10776 | 11595 | 12314 | 13603
Poland 138649 | 145939 | 141739 | 135210 | 140736 | 145993 | 153 586
Romania 32774 | 31713 | 34064 | 36127 | 39666 | 41746 | 44504
Slovakia 14 290 16 783 16 734 16389 | 16578 | 18039 | 19020




42 Hanna NiedZzwiedzifiska, Magdalena Klaudia Kowalska

Y
Country e
2010 2011 2012 2013 2014 2015 2016
Slovenia 8 688 8510 8 491 8432 8313 8445 8574
Total 310799 | 320218 | 318506 | 312229 | 322374 | 333 879 | 349 375

Source: own elaboration on the basis: [www 3].

As a result of the study, synthetic innovativeness indicators of enterprises from
the TSL sector conducting their activity in the countries of Central and Eastern
Europe (2010-2016) were obtained (table 4). Integrated indicators can take values
from 0 to 1 (the higher the level of indicator, the higher the level of innovativeness
of the company).

TABLE 4
Synthetic indexes of innovativeness of the TSL sector — Central and Eastern
Europe (2010-2016)

Synthetic indexes of innovativeness of the TSL sector

[
< Q = 8 s s
Year g ] _'g s ) = o g g =
s i=! < 5 g an 8 s = 5] < o
&0 g 9 S £ E = 3 £ g 4
= 2 L8| 2 5 5 c 3 g 2 g
=
/A o O & 2 as - s ~ & 73 7

2010 [0.404 [0.312 0.310  |0.455 [0.557 |0.130 |0.147 |0.400 0.149 ]0.589

o
)
N
IS

2011 |0.350 |0.228 0.698 0.637 |0.425 |0.337 |0.307 0.433 {0.383 ]0.310 |[0.528

2012 10.267 |0.122 0.599 0.680 |0.248 |0.611 | 0.354 0.279 {0.403 10.325 |[0.255

2013 [0.232  10.233 0.486 10.599 10361 |[0.539 [0.572 ]0.328 |0.373 [0.560 |0.285

2014 10.230 | 0.658 0.303 0.283 |0.444 |0.468 |0.574 0.544 (0.459 ]0.501 |[0.342

2015 [0.427 ]0.532 0.350 10.272 [0.511 [0.689 [0.524 | 0.580 |0.643 [0.559 |[0.344

2016 |0.815 |0.600 0.504 10.353 [0.581 |0.845 |0.681 0.676 [0.671 ]0.589 [0.339

Source: Source: own elaboration on the basis: [www 3].

The highest value of the integrated index of innovativeness of enterprises in the
TSL sector can be observed in (table 2): Latvia (2016) — 0.845; Bulgaria (2016) —
0.815; the Czech Republic (2011) — 0.698.

The lowest value of the integrated index of innovativeness of enterprises in the
TSL sector can be observed in (table 2): Croatia (2012) — 0.122; Latvia (2010) —
0.130; Lithuania (2010) — 0.147.

The individual integrated innovativeness indicators of enterprises from the TSL
sector conducting their activity in the countries of Central and Eastern Europe
(2010-2016) made it possible to create a synthetic index of innovativeness of
enterprises from the TSL sector conducting their activity in the countries of Central
and Eastern Europe (2010-2016 together with the forecast for 2017-2018) (table 5).
Taking into account the results of the study, the synthetic index of innovativeness of
enterprises from the TSL sector conducting their activity in the countries of Central
and Eastern Europe (2010-2016) in 2010-2011 is characterized by an upward trend.
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In 2012, there was a decline in the index, but in the years from 2013 to 2016, an
increase could be observed — the development of innovativeness of enterprises from
the TSL sector in Central and Eastern Europe. The indicator forecast displays an
increase in innovativeness of enterprises from the TSL sector in the countries of
Central and Eastern Europe in 2017-2018.

TABLE 5
Synthetic indicator of innovativeness of the TSL sector — Central and Eastern
Europe (2010-2016 with the forecast for 2017-2018)

v Synthetic indicator of innovativeness of the TSL sector — Central and
ear
Eastern Europe

2010 0.347

2011 0.421

2012 0.377

2013 0.415

2014 0.437

2015 0.494

2016 0.605

2017 0.611

2018 0.617

Source: own elaboration on the basis: [www 3].

As a result of the study, synthetic macroeconomic indicators of the countries of
Central and Eastern Europe were obtained (table 0).

TABLE 6
Synthetic macroeconomic indicators — Central and Eastern Europe
(2010-2016)

Synthetic macroeconomic indicators of the TSL sector

Year

Bulgaria
Croatia
Czech
Republic
Estonia
Hungary
Latvia
Lithuania
Poland
Romania
Slovakia
Slovenia

2010 0.450 | 0.570 | 0.272 0.431 | 0.380 [0.460| 0.393 |0.238| 0.391 | 0.269 | 0.394

2011 0.485 | 0.472 | 0.329 0.530 | 0.298 10.453| 0.411 |0.213| 0.321 | 0.174 | 0.373

2012 0.423 | 0.340 | 0.281 0.544 | 0.392 |0.540| 0.556 |0.248| 0.288 | 0.364 | 0.306

2013 0.481 | 0.348 | 0.380 0.655 | 0.268 |0.680| 0.670 |0.461| 0.284 | 0.503 | 0.283

2014 0.577 | 0.446 | 0.536 0.802 | 0.307 |0.748| 0.756 |0.571| 0.248 | 0.634 | 0.451

2015 0.700 | 0.589 | 0.676 0.865 | 0.320 [0.820| 0.780 |0.764| 0.184 | 0.692 | 0.599

2016 0.873 | 0.794 | 0.837 0.872 | 0.415 |0.878| 0.836 |0.860| 0.324 | 0.869 | 0.700

Source: own elaboration on the basis: [www 3].
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The highest value of the integrated index of macroeconomic indicators of the
countries of Central and Eastern Europe can be obsetrved in (table 6): Latvia (2016)
— 0.878; Bulgaria (2016) — 0.873; Estonia (2016) — 0.872.

The lowest value of the integrated index of macroeconomic indicators of the
countries of Central and Eastern Europe can be observed in (table 6): Romania
(2015) — 0.184; Slovakia (2011) — 0.174; Poland (2011) — 0.213.

The synthetic macroeconomic indicator of the countries of Central and Eastern
Europe (2010-2016 together with the forecast for 2017-2018) is characterized by an
upward trend in 2011-2016 and in the forecast for 2017-2018 (table 7).

TABLE 7
Synthetic macroeconomic indicator — Central and Eastern Europe
(2010-2016 with the forecast for 2017-2018)

Year Synthetic macroeconomic indicator — Central and Eastern Europe
2010 0.386
2011 0.369
2012 0.389
2013 0.456
2014 0.552
2015 0.635
2016 0.751
2017 0.823
2018 0.856

Source: own elaboration on the basis: [www 3].

As a result of the estimation with the Ordinary Least Squares Method, the
following equation was created in which the explanatory variable is statistically sig-
nificant: Y (synthetic indicator of innovativeness of TSL sector enterprises (Central
and Eastern Europe)) = 0.175 + 0.526 X1 (synthetic macroeconomic indicator
(Central and Eastern Europe)).

The results of the estimation indicate a large fit of the analyzed explanatory
vatiable to the model (coefficient of determination = 0,932). Functional dependence
of the synthetic index of innovativeness of the TSL sector (for Central and Eastern
Europe) occurs when the explanatory variable is a synthetic macroeconomic indi-
cator (for Central and Eastern Europe) (table 8).
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TABLE 8
Results of Ordinary Least Squares Method in the period of 2010-2018 —
the impact of the macroeconomic environment on the innovativeness of
enterprises of the TSL sector in the countries of Central and Eastern Europe

Dependent OLS Co- | 'sD | P-vale | R2 | DW
variable efficient
Synthetic indicator | Constant 0.175 ]0.032 | 0.0010%**
of innovativeness of Synthetic
the TSL sector — i 0.932 | 2.421
Central and Eastern ;Ir:giccr:;croil %Izlctml 0.526 1 0.053 | 2.34e-05%*
Europe and Eastern Europe

Source: own elaboration on the basis: [www 3].

6. Conclusions

The study was conducted on enterprises from the TSL sector, which operated in
Central and Eastern Europe in the years 2010-2016.

As a result of the study, individual synthetic indicators of innovativeness of the
TSL sector enterprises operating in Central and Eastern European countries were
estimated (2010-2016). The highest level of innovativeness index of enterprises in
the TSL sector was observed in 2016 in Latvia, which could be due to the intro-
duction of new services, new rules for process organization or innovativeness solu-
tions supporting the implementation of logistics services. The lowest level of
innovativeness index of enterprises in the TSL sector was observed in 2012 in
Croatia, which means that in 2012 Croatian enterprises in the TSL sector invested
insignificantly in the development of innovativeness (low expenditure on innova-
tion, no implementation of new setrvices, processes). Individual integrated innova-
tiveness indicators of enterprises from the TSL sector operating in the countries of
Central and Eastern Europe (2010-2016) made it possible to create a synthetic
indicator of innovativeness of enterprises from the TSL sector operating in the
counttries of Central and Eastern Europe (2010-2016 with the forecast for 2017-2018).
Taking into account the results of the study, this indicator in the years 2010-2011
and 2013-2018 is characterized by an upward trend — the development of innovati-
veness of enterprises from the TSL sector operating in the countries of Central and
Eastern Europe, which should be viewed as a positive phenomenon.

Individual synthetic macroeconomic indicators of Central and FEastern FEuropean
countries (2010-2016) were also estimated for the needs of the study. The highest
level of the macroeconomic indicator was observed in 2016 in Latvia, which means
that the state of the economy in this period was rated best, while the lowest in 2011
in Slovakia, which means that the state of the economy in this period was rated the
worst. On the basis of individual integrated macroeconomic indicators of the
countries of Central and Eastern Europe (2010-2016) a synthetic macroeconomic
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indicator of the countries of Central and Eastern Europe (2010-2016 together with
the forecast for 2017-2018) was created. It is characterized by an upward trend in
2011-2016 and in the forecast for 2017-2018, which should be viewed as a positive
phenomenon.

In the final stage of the study, the relationships between the analyzed synthetic
indicators were examined using the Ordinary Least Squares Method. It led to the
conclusion that in Central and Eastern Europe there is a statistically significant
relationship between the synthetic macroeconomic indicator and the synthetic
indicator of the innovativeness of enterprises in the TSL sector.

Further research will be devoted to extended analysis concerning the impact of
individual components of the synthetic macroeconomic indicator of Central and
Eastern European countries on the innovativeness of enterprises of the TSL sector
in the countries of Central and Eastern Europe.
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