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Abstract
Innovations in the Practice of Production and Trade Enterprises in EU Countries

Modern theories are increasingly focusing on innovations. Scientific literature states that the imple-
mentation of innovations causes increase in sales volume: enterprises are improving the organiza-
tion of production and trade methods, reducing production and trade costs, producing and selling
competitive products as a result of technological progress. Technological progress also influences
the development of production and trade prospects. Although the implementation of innovations is
different, the main aspects are related to the novelty of product, production and service R&D inten-
sity and the qualification of employees. Enterprises without the capacity to innovate may invest time
and resources in studies of research results but are unable to transform this knowledge into practice
(Hult et al., 2004). In such sense it is important to create innovative behaviors and related outcomes
on country level (Koellinger, Thurik, 2009).

Production and trade enterprises have a significant impact on the national economy, but the num-
ber of enterprises that have excellent understanding about innovations and their results is not sufficient.

Sales of the trade enterprises in the European Union amount to 66%, and 74% of gross domes-
tic product (GDP) in Lithuania. At the same time sales of the production enterprises in the European
Union amount to 15.5% of GDP, and in Lithuania — 21% of GDP.

Production and trade enterprises play a significant part among business companies. In corpor-
ate structure of the European Union 9.8% of companies are production companies which employ
22.6% of EU workers, while in the structure of the European Union 28.6% of companies are trade
companies and these companies employ 24.7% of EU workers. However, in the trade sector there are
90% of companies, and in the production — 84% of companies with up to nine employees (Euro-
stat, 2010).
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Nevertheless, the European Commission’s (2013) study shows the declining contribution of
production enterprises to GDP. Eurostat (2010) statistics show that small and medium-sized manu-
facturing companies are very slow to improve their operations and labor productivity. The EU com-
panies are anticipated to increase by only 2.4% compared with the US companies, where growth of
labor productivity is 3.5%

Therefore, innovations are also important for the EU trade and production companies. To sum
up the above set out material, it can be said that the application of innovations must be considered
as a very complex cognitive subject.

The article consists of three parts to fully examine the implementation of innovations in pro-
duction and trade enterprises.

First, literature analysis is carried out and topic related aspects are identified.

In the second part the paper presents empirical research methodology. Herein, practices of
production and trade enterprises are presented, comparison of production and trade enterprises is
carried out, and effects on the activeness of enterprises regarding the opportunities of innovation
implementation in this area are analyzed.

In the third part the article presents empirical research results, conclusions and recommenda-
tions. Literature analysis reveals that the greatest role innovation plays in international companies,
however the number of such enterprises is very small in the EU. The results also show that produc-
tion and trade companies from Luxembourg have higher competitiveness than the enterprises from
other countries. Overall the paper glances into whether, to what extent, how companies innovate,
and how this differs between production and trade service industries.

1. Introduction

Nowadays “innovation” refers to a new technology, product or service, its promo-
tion into the wider customer market, the result of growing awareness of potential
clients and spread in other markets. In terms of innovation, it is difficult to draw
a distinction between trading and manufacturing companies at enterprise level.

New products are typically highly tangible and visible. This is often different
with new services. Only those service innovations are visible where delivery of
the product is involved, while in other cases a much more intangible characteristic
of new service (idea or solution to a problem) is related (Hertog, 2000). Although
innovation concept may already exist in other markets, the novelty is in its appli-
cation in particular market. Usually in innovation research there are thorny prob-
lems concerning when a product, function or concept is really new. Opinions can
vary depending on whether and when it is considered new in each case: new for
the client; for the regional, national or global market or it involves new scientific
knowledge (Lee et al., 2012).

M.E. Porter (1999) defines innovation as a key competitive factor for enter-
prises in national and international markets.

There are several perspectives of enterprise behavior; it may simply focus on
how to beat the competitors, or build and improve competitive advantage through
activity oriented at innovations.

The global spread of technology is becoming increasingly dependent on
multinational corporations, business associations and international organizations.
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Internationally operating organizations develop and promote the implementation
of technologies with certain characteristics. They usually affect the use of technol-
ogies in the field of product realization globally.

In today’s economy, more attention is paid to the technological progress.
Over the last decade, innovation capacity has doubled, but their presence in the
market has become much shorter than in the past. As a result, innovation can take
many forms: the emergence of entirely new technology or a modification of exist-
ing technology into a more advanced one.

The prevailing opinion is that an economically strong entity which still uses
old technology, in competition usually loses to an enterprise which applies ad-
vanced technology (Jakstas, 2001), since relatively higher operational productivity
and efficiency can be achieved with the new technique. In particular, if the effect
is seen in public; such innovations are capable of achieving the highest results.

In the economy of globalization and application of knowledge, due to the
European Union development and enlargement of EU production and trade com-
panies, new opportunities arise for innovation performance, increase in competi-
tiveness throughout the world, and in turn increase in the volume of sales.

The growth of economic activity is directly related to innovation. Scientist
E. Denison, who examined the US economy for the 1929-1979 period has found
that innovation is influenced by economic growth. He estimates that if national
income during the considered period increased an average of 2.98% per year, as
a consequence innovations would influence the country’s national income growth
by 0.73% (Jakutis et al., 2005).

American economist R. Solow also found that in 1909-1949 United States
more than 80% gross domestic product (GDP) growth was due to technological
progress (Balkyté, Valentinavicius, 2006).

The neoclassical growth model (Solow-Swan), which states the level of
technological progress, also mentions volumes of continuous investment into
technology. Increasing investments in technology begin the upturn — the tran-
sitional period, which is special due to the accumulation of physical capital and
uptake of new technologies (Marelli, Signorelli, 2010). Total production (in the
broad sense) and the capacity load increases during this period. Later the equilib-
rium is reached, which is characterized by the maximum production capacity load
or lack of it.

At the same time it should be noted that technological progress, which mani-
fests itself through application of new technologies’ phenomena, new technol-
ogies’ factors, takes place in modern economy. As a result, innovation time in
the market decreases, new challenges arise, important for both application of in-
novations and business administration. New challenges for the development of
innovation application in the modern economy especially affect the uptake of in-
novations in the field. This encourages the assessment of the active uptake of
innovation businesses opportunities.
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The acceptance of innovations is also very important for the management,
scientific and practical work areas.

Innovation is used for both small improvement and substantial redevelopment.
These improvements and adjustments could lead to fundamental changes and prog-
ress (Melnikas, 2002). Change processes are taking place purposefully. These pro-
cesses are treated as very complex and multifaceted. They have to be provided to
ensure a higher level of production and user service (Melnikas et al., 2008). Organiz-
ational changes could go into two directions: focus on flexibility, spontaneity and in-
dividuality or higher control, stability and order (Deshpande et al., 1993). Many au-
thors believe that enterprises are operating in more complex environments than ever
before. In complex enterprises it is important to consider the growing environmental
constraints, increasing sophistication of technology and strategic issues of organiza-
tional behavior. A key component for the success of enterprises is the extent of their
capacity to engage in innovation, i.e. introduction of new processes, products or ideas
in the organization (Hurley et al., 2005). This capacity to innovate is among the most
important factors that have impact on business performance (Olson et al., 2005).

It is interesting that during the last decade innovations have doubled in quan-
tity and the market time of innovations is now much shorter than before. The
innovation implementation speed has become important.

In an environment where market preferences are constantly changing, con-
sumers are continuously seeking new products, and new enterprises are entering
the market on a regular basis, in this stage it is important for enterprises to en-
gage in innovative activities in order to achieve superior performance (Woodside,
2005). The measure of such fast market entry can only be reached together with
business partners. Producers, wholesalers and retailers are highly connected and
maintain coordination among each other when pushing innovation to the market,
while in other cases regular contacts with business partners are not maintained at
such level (Fang, 2008).

Innovation actions performed by enterprises involve a broad spectrum of ac-
tivities such as developing new technologies, products and services, supportive
leadership, as well as interaction with information and communication technolo-
gies (Tajeddini, 2010).

The analysis of topics associated with the implementation of innovations is
also considered a viable research area. The aim of this research is to find out the
circumstances which determine the implementation of innovations and factors
influencing the activity of enterprises in this area. This particular research is de-
termined by the need to identify and deal with the following essential problems:

— lack of a systematic approach to innovation and activation issues (when it
comes to activeness of enterprises and sector-specifics);

— focus on business changes which are affected by the implementation of
innovations.

Research methods: statistical, comparative, empirical and systematic analysis.
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2. Theoretical framework of the research

The analysis of the economic science literature (scientific literature published by
famous world publishers such as Oxford University Press, Cambridge University
Press, Harvard University Press, Springer, M. E. Sharpe, Routledge, etc.) shows
that the authors who published textbooks on the topic of trade have given little
attention to the questions of innovation implementation analysis (only 0.2% of the
authors). Also the authors who published textbooks on the topic of innovations
have given little attention to the particularities of the trade sector (only 1.3% of
the authors).

A similar situation is observed in all relevant literature dedicated to the pro-
duction topic. Amongst the authors who published books on production topic,
only 0.4% has given attention to the implementation of innovations. And the au-
thors who published books on innovation topic have given little attention to the
particularities of production sector — only 2.75%.

The results show that there is a lack of attention to the acceptance of innova-
tions at manufacturing and trade companies in the literature.

The greatest contributions in this area are delivered by international compan-
ies. Although in each case the uptake of innovations is unique, scientific litera-
ture examines cluster and internal absorption systems of international companies,
which are inherent for the uptake of innovations (Maceika, 2003).

Cluster systems can create vertical or horizontal strategic alliances in the en-
terprise. Competition and business cooperation problems must be solved when
establishing the horizontal strategic alliance. Companies are required to form
a harmonious strategy to strengthen the strategic alliance, positions of partners,
and to ensure the advantage of strategic alliance (Knasas, 2002).

Large multinational corporations are companies with the most advanced tech-
nology uptake. Among the Swedish and German trade companies that apply innov-
ations, the highest proportion belongs to multinational companies (Eurostat, 2010).

Technology uptake is important in shaping the international competitiveness
of enterprises (Knasas, 2002). International companies can accelerate the uptake
of technologies since they have enormous intellectual and financial resources.
Discontinuous innovation activity may result in both: customer-oriented behav-
iors or pure R&D driven innovations in some cases (Cohen, Levinthal, 1998).

The uptake of technology strategy in international enterprises is shaped by
the decision of parent company to distribute the technology among its branches.
Such technology absorption system can be called internal absorption system of
the international company. The parent company may conclude a contract and use
the technology throughout the company, but cannot transfer the license to branch
offices without the agreement of technology distributor. The parent company and
distributor of technology want to facilitate a technology absorption process, but
frequently have to adapt the technology for the needs of branches operating in
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different markets. International corporate internal absorption system operates
communication networks in order to exchange information between branches and
corporate headquarters. International companies use intranet, where they gather
all technological learning experience.

When examining the uptake of innovations there are several innovation up-
take strategies applied in companies, namely:

— steering the development of the strategy; strategy which requires a leader-
ship role in harnessing innovation sector;

— repeatable development strategy; in this case the company does not
seek to create new products or processes, but instead tries to keep up with com-
petitors, improve existing products, generally in order to make them cheaper;

— adaptive development strategy; in this case, the company itself does not
create new products, and instead it purchases production documentation of the
already created product.

Scientific publications identified a number of technologies related to the intro-
duction of models, but only a few of them are designed to implement technologies
in enterprises. The first model is a technology deployment model (Technology
Acceptance Model TAM2) (Davis, 1989), the second model is an explanation
of the factors influencing companies’ decisions to apply technologies (Technol-
ogy-Organization-Environment Model TOE) (Rogers, 1962). These models are
mentioned in the context of enterprise solutions for the use of technologies for
collecting and transmitting information about the technology to business partners
and clarifying other issues.

Technology Acceptance Model. The model is intended for new information
technologies (applications and information systems) to be set up in enterprises.
The pioneer of this model is F. Davis (1989). The model explains striving to use
technology and comprehend its benefits.

With the introduction of innovations, related questions have to be regarded as
a promising area for research. According to F. Davis (1989), perceived benefits is
arealization of the staff that the use of technology will improve their performance;
ease of use means use of particular technology without a lot of effort.

According to this hypothesis, the easier use, the better employee reaction to
the new technology and greater intention to implement it. This new model became
known as TAM?2.

Technology-Organization-Environment Model, pioneers — L.G. Tornatzky,
M. Fleisher. According to the authors, corporate decisions to apply technology are
influenced by technological, organizational and environmental factors (Tornatzky,
Fleisher, 1990):

— technological factors — internal and external technological solutions re-
quired for the development of a company. Technological solutions for the en-
terprise include actions related to the technological solutions for use within the
company, in order to introduce innovation and expand the business processes and
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technology solutions, while external solutions include adoption and use of tech-
nology by external market representatives;

— organizational factors — company’s resources and its characteristics: size,
structure and complexity of the managerial aspects of the quality of human re-
sources;

— environmental factors — size of the market, competitors, suppliers, macro-
economic factors and the legal regulation of business processes.

It can be argued that all three factors reveal not only the opportunities but
also the limitations that are particularly relevant when companies seek modern
technologies.

0O.A. Hart, M.N. Barinedum and J.I. Benjamin (2010) provide a modified
technology-organization-environment model, which associates dimensions of
technologies model (TAM2) and technology-organization-environment model
(TOE), affecting intelligent decision-making and application.

O.A. Hart, M.N. Barinedum and J.I. Benjamin proposed that the model be
applied to small and medium-sized businesses in those cases when business is
focused on the development of innovative technologies. It reveals the attitude
towards the use of technology and evaluates the benefits of technology (results).
Small businesses in a big country can be a bit more relaxed because of a huge do-
mestic market. However, SME of a small country need to cover R&D expenses,
which is impossible by focusing only on the domestic market, since they have to
be more international market oriented (Mets, 2012).

The European Commission has carried out a few studies and found a correla-
tion between corporate funds allocated to research and development and introduc-
tion of new products. The conclusion is that research and experimental activities
have a direct impact on the introduction of new product innovations. Practice
shows that subsectors with companies carrying out intensive research and experi-
mental work have introduced more product innovations, as the activities directly
correlated with the obtained results (European Commission, 2011). Innovation
has a positive impact on the company — the most innovative subsectors of whole-
sale and retail trade sector experience higher growth. Such trading sector compan-
ies increase the business volume, labor productivity, as well as extend the number
of employees. Therefore, it is noted that innovation has a positive impact on these
sectors — companies experiencing higher growth in the trade sector (European
Commission, 2011). At the same time it should be noted that on average compan-
ies allocate 1.5% of their income to innovations. And companies that already have
implemented innovations increase their turnover by 18% (Eurostat, 2006).

Upon completion of the literature analysis it should be noted that companies’
practices should be understood and analyzed when considering the application of
innovations. Meanwhile, scientific articles pay very little attention to such stud-
ies. Therefore this article aims to reveal the company’s ability to innovate in the
current challenging conditions, compare entities operating in different countries,
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assess whether the company, taking into account new circumstances, is able to
adequately respond and adapt.

In summary it can be said that the greatest role in innovation implementa-
tion is played by major international companies. Their activities are exception-
ally significant in implementation of innovations. However, there are not many
large companies among production and trade companies in the European Union.
Therefore, there is a lack of attention to innovations in small production and trade
companies which employ up to nine people. In order to increase competitiveness,
these companies should intensify cooperation with large enterprises and, in turn,
apply the uptake of innovation strategies.

Literature analysis showed the importance of innovations. The authors, who
publish works on the theme of innovations, mainly follow three ideas: (1) stimu-
lation of the implementation of innovations, (2) implementation of technological
innovations in private companies, and (3) contributions of business partners to
stimulate the implementation of innovations.

There are differences in the classification of innovations: the level of novelty,
the scope of implementation, the level of impact. Any change which achieves
higher performance results is called business innovation. Success indicators are
the innovations’ drivers, such as business collaboration, competitive environment,
knowledge about the information use, sales opportunities, etc.

Based on the study’s theoretical results, in order to compare the production
and trade enterprises, the system will be supplemented by the criteria that reflect
the implementation of technological innovation, business collaboration, product
innovation and criterion determining the intensity of competition.

3. Research methodology

The study is based on the methodology which covers: (1) systematic approach;
(2) concept used for the activation of innovations; (3) comparison of enterprises.

Systematic approachisthe methodological basis of systematic analysis. The es-
senceofthesystematicapproachisresearchofthecomplexobjectasaunifiedsystem.

The concept of innovation activation rests on mathematical methods used to
determine the regularities of changes and impacts.

The company comparison is intended to determine the peculiarities of pro-
duction and trade companies in different European Union countries.

Formulated tasks for empirical research:

— to analyze the practice of implementation of innovations by production and
trade enterprises and depict the situation in the European Union and Lithuania;

— to deliver the comparative analysis of production and trade enterprises;

— to revise business changes which are affected by the implementation of
innovations.
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The authors identified key research areas in order to carry out the research goals:

— study used to disclose the implementation of innovations by production
and trade enterprises. During the examination closest attention is paid to the fol-
lowing issues: innovation diversity and changes in companies which are affected
by the implementation of innovations. The study is based on empirical, statistical
and comparative analysis;

— study dedicated to compare the production and trade enterprises located
in different countries. This study allows for evaluating the ability of production
and trade enterprises to adapt to changing environmental conditions and revise the
opportunities to implement different types of innovations. The study is based on
multi-criteria evaluation method;

— study used to highlight the impact on activeness of production and trade
enterprises to implement innovations. The effect related to the expansion of in-
formation technology, research and development activity in certain countries is
assessed in this study.

The term “technological innovations” is used in the first study. It means the
implementation of a product, process, ongoing or abandoned innovation in the ac-
tive enterprises. Innovations of technological products and processes (TPP) must
be distinguished from organizational innovations and other changes in products
and processes. Technological process innovation is the adoption of technologic-
ally new or significantly improved production methods, including the methods
of product delivery. These methods may involve changes in equipment, produc-
tion organization or a combination of these changes when using new knowledge.
Methods may be applied with intention to produce or deliver technologically new
or improved products, which cannot be produced or delivered using conventional
methods, or in order to reach production or delivery efficiency of existing prod-
ucts (Eurostat, 2010).

In the second study, where the comparison of production and trade enterprises
is provided, multi-criteria evaluation method is used.

The study was carried out in 14 European Union countries. All the necessary
data has been published by the following countries: Austria, Bulgaria, Czech Re-
public, Denmark, Estonia, Italy, Latvia, Lithuania, Luxembourg, Portugal, Roma-
nia, Slovenia, Slovakia, and Sweden.

The assessment of the Eurostat survey sample showed that it is sufficient. In
order to ensure 95% reliability of the survey and 4% of permitted inaccuracy, at
least 1.20% of trading companies and not less than 1.22% of the production com-
panies must be surveyed. Meanwhile 3.91% of production companies and 2.14%
of trade companies were questioned by the Eurostat survey.

The comparison of production and trade enterprises was based on E. K. Za-
vadskas, L. Simanauskas, and A. Kaklauskas proposed multicriterial complex
proportional evaluation methodology (Zavadskas et al., 1999). The mentioned
methodology has allowed to normalize different types of criteria (criteria which
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characterize the activeness of production and trade enterprises and their ability to
implement innovations), and that led to the final decision.

In the first task a decision matrix is formed with as many columns as there
are criteria and as many rows as there are comparable items. It is very import-
ant to identify the criteria (indicators) weights (relevance) for the application of
multi-criteria methods (Podvezko, 2005). After that the decision-making matrix is
normalized — transformed into a matrix where the numerical value of the criteria
has no units of measurement. Further the normalized decision making matrix is
weighed: each criterion is multiplied by the corresponding relevance of the cri-
terion, where the total amount of the criteria’s relevance is equal to one (Turskis
et al.,2009).

Each decision-maker has his own preferences, but quantitative evaluation al-
lows for defining their impact in the final decision.

Managers have been dealing with multi-criteria issues for a long time. Num-
erous methods have been developed for analyzing such problems. One of the
multi-criteria methods is a method of COmplex PRoportional ASsessment of al-
ternatives (COPRAS). During the application of method direct and proportional
dependencies are assumed, and the alternatives, values and weights of criteria are
adequately described (Turskis et al., 2009). The COPRAS method is used wide-
ly among Lithuanian scientists (for example by Andriuskevicius, 2005; Bivainis,
Drejeris, 2009; Ginevicius, Podvezko, 2009; Ginevicius, 2008; Ginevicius, Pod-
vezko, 2007; Kaklauskas et al., 2007; Kildiené et al., 2011; Malinauskas, Kali-
batas, 2005, and others).

Complex evaluation is used in the study and it allows to:

— use the generalized indicator which characterizes companies;

— evaluate different and even mutually contradictory criteria;

— take into account the importance of different criteria to the evaluation
results.

Twelve criteria were used to compare the production and trade enterprises.
These criteria characterize companies which:

a) implement product innovations,

b) implement process innovations,

¢) trade in local/regional market,

d) trade in national market,

e) cooperate with other enterprises,

f) are faced with a lack of partners for business development,

g) are faced with a fierce competition,

h) are faced with the effective use of information technology problem,

1) develop variety of products and services,

j) aim to increase sales,

k) aim to enter international markets,

1) aim to find business partners.
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The criteria list is divided into three groups. The first group consists of criteria
defining the activeness of enterprises (a—e), the second — parameters describing
the capabilities of enterprises (f~h), the third — criteria overviewing the strategic
objectives of enterprises (i—1).

Selected criteria are very important when analyzing the activeness of produc-
tion and trade enterprises, taking into account the ability to impact the innovation
activation process and opportunities for development of such skills by these en-
terprises.

Selected criteria allow for specifying phenomena relevant to the public and
business sectors, assessing effects caused by these changes. Such effects can be
attributed to the implementation of information technology, which is treated as
technological innovation; also the activeness of production and trade enterprises
when implementing innovations and selling goods.

The criteria system was established by taking into account all the criteria
describing researched enterprises. Quantitative criteria weights were determined
by experts. The criteria from the first category received the highest score, while
the criteria from the second group received less attention from experts than the
criteria from the third group. The compatibility of expert opinions was evaluated
using concordance coefficient. In this case it is equal to 0.75 (the significance of
concordance coefficient is 107.25 and is higher than the critical value, which is
equal to 19.67, which shows that expert assessments are compatible).

It is important to determine the weight of each criterion when applying the
multiple criteria approach. Further the criteria weights are put in a matrix, and the
formed matrix is normalized.

Criteria numerical values b have no units of measurement in the formed ma-
trix, e.g. each criterion value is multiplied by the corresponding weight criterion
R when the total sum of the criteria is equal to 1, calculated according to the for-
mula 1 and 2:

;Rl =1 (1)
d.R,

by=———i=1]12j=1u, (2)
2d.

where x — specific criteria, R — criterion weight, d — value of the criterion, u —
number of countries, i — number of criteria, j —— country, S — sum of criteria
values, directions: Min — minimizing value is better, Max — maximizing value
is better.
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Table 1. Constructed matrix

o Compared enterprises in « countries
Criteria o
1 ‘ 2 ‘ 3 ‘ ‘ u Sum of criteria
. values
Title | Direction We.lgh.t Value of criteria for specific enterprises
of criterion
n
X Max R, dy dy, ds dy, Slzjzdl/
n
X Max R, dy, dy dys dy, Szzjzldzj
n
X3 Max Ry dy, dy, d; dy, S3=j§d3j
1
X, Max R, dy | dy | dy d,, S4:jzld4j
n
X12 Max Ry, dyy diy dyys dya, S12:jzld12j

Source: constructed by authors.

The amount of normalized values b; of specific criterion is equal to weight R,
of criterion x;.

Further the amounts of normalized values of minimizing S ; and S ; maximizing
criteria for enterprises indifferent countries (according to the formula 3) are calculated:

12

o~ &b

2 €)
2, i= 112 )= Lu

-l]a

—_ .

The total amount of corporate minimizing criteria for all examined countries is
calculated by formula 4:

S=25,=2%bh, S=1-8 @)

Compared priority of the enterprises in different countries Q, is deter-
mined by amounts of normalized values of characterizing mll’lllelng and
maximizing criteria, taking into account the S, . value of the country with
the lowest minimizing significance.

J=1lu )
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The higher O, the greater advantage of companies in that country. If 0,>0,>0;,
then companies from that country gain a comparative advantage over other countries.

The third study is based on a multiple correlation and regression analysis.
During the research the dependence between the implementation of innovations
by production and trade enterprises and the expansion of information technology,
research and development activities in specific countries have been identified.
Prediction capability is the main aim of the research. The study focuses on the
use of a predictor variable and the criterion variable. A variable which is used to
predict the value of the other variable is known as the predictor variable, and the
variable whose value is being predicted is known as the criterion variable. There-
fore, correlation could help to identify tendencies between variables. Correlation
coefficient » is used in order to determine the relation between two variables.
Range of the correlation coefficient is between —1 to +1. Value of the correlation
coefficient shows the nature of the relationship between multiple variables, its
intensity and direction. Ideally, when there is no correlation between these vari-
ables, the value r should be 0 and for a perfect correlation, the value » should be 1.

These are very rare scenarios and ideally, if the value of 7 is above 0.70, the
relationship is considered to be “almost always significant”. Direction signifies
the manner in which the two variables move in respect to each other.

Through the magic of mathematics we determine the outcome of the correla-
tion. Only active enterprises, which sold products in local or regional markets
during the analyzed period, are used in calculations. All these enterprises were
active during the whole or some part of the reference period.

Expansion of information technology, research and development activities
are considered as expenditures of enterprises or other bodies, and are treated as
investments and calculated as a percentage of gross domestic product in the study.

The study was carried out in 23 European Union countries. All the data neces-
sary for the research was published by the following countries: Austria, Belgium,
Bulgaria, the Czech Republic, Denmark, Estonia, Finland, France, Germany,
Greece, Hungary, Italy, Latvia, Lithuania, the Netherlands, Poland, Portugal, Ro-
mania, Slovakia, Slovenia, Spain, Sweden, and the United Kingdom.

During this study the author constructed multiple regression equation, which
is adequate to the real situation. Equation is used for the evaluation of the impact
of investments on information technology, research and development activities on
the activeness of production and trade enterprises.

The term “research and development activity”, which is used in the study,
is defined as a systematic knowledge-oriented work, including human, culture
and society, and use of this knowledge for practical purposes. There are three
areas of research and development activities: basic research, applied research and
technology development. Basic research is an experimental and (or) theoretical
work done on the substance of phenomena and observable facts without any par-
ticular application or use. Applied research — experimental and (or) theoretical
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work for particular application objectives or tasks. Development (experimental
development, applied research activity) — systematic work based on accumu-
lated research and practical experience knowledge, with the aim to create new
materials, products and devices, install new processes, systems and services, or to
substantially improve already existing ones.

The main methodological provision used in the research: activeness of en-
terprises is perceived as the number of enterprises which implemented different
innovations.

The research is based on the data from the Eurostat (2010) study. The number
of production and trade enterprises which implemented innovations in European
Union countries is used during the survey.

Scientific novelty is shown by empirical results which validate the theoretical
assumptions that it is necessary to encourage enterprises to innovate and that the
expansion of information technology, research and development activities encour-
ages the production and trade enterprises to implement them.

The relevance of empirical research — integrated assessment of the imple-
mentation of innovations, which is used to promote the expansion of production
and trade, is particularly relevant in a changing environment.

The obtained results can be applied for finding new production and trade
means to stimulate their development.

4. Innovations in the practice of production
and trade enterprises

Among European Union production sectors, innovations are implemented most
actively by the German production sector. Generally, 10% of production enterpri-
ses have introduced product innovations, 9% — process of innovations.

Among European Union trade sectors, innovations are implemented most act-
ively by the Swedish trade sector. In total 7.4% of trade enterprises have imple-
mented product innovations, 8.8% — process innovations, 9.3% — a combination
of product and process innovations. Among them the most active are wholesale
trade enterprises (33% of wholesale trade enterprises are engaged in innovation
activities (36% in Finland, 52.6% in Sweden), 7% have implemented product in-
novations, 13% — process innovations, 10% — a combination of product and
process innovations). Among trade enterprises the least active are retailers (20% of
retail companies are engaged in innovation-related activities). For retailers the
most relevant are process innovations (13% of retailers have implemented them).
Enterprises which implemented innovations have increased their turnover by 18%.

Among Lithuanian trade enterprises the most active are wholesale enterprises
(7.2% have implemented product innovations, 10.9% — process innovations,
6.5% — a combination of product and process innovations). Among trade en-
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terprises the least active are retailers. For retailers the most relevant are process
innovations (7.2% of retailers have implemented them).

Some 20.3% of Lithuanian trade enterprises have implemented marketing
innovations and 6.3% — organizational innovations (but due to the limitation of
research these innovations are not included in the study provided below).

The average number of production enterprises which apply technological in-
novations is 8.7%, and of trade enterprises — 4.9%. Sweden, Germany and France
enterprises among production enterprises, and Belgium, Sweden and Denmark
enterprises among trade enterprises are the most active in the implementation of
technological innovations. The results of the Eurostat survey show that enterprises
which have higher turnover are more innovation-oriented.

Information technology, as technological innovation, is used in Lithuania for
various purposes: more than 34.2% of trade companies send electronic orders to
trading partners; 16.7% of trade enterprises receive automatically processed invoi-
ces from their business partners; 22.2% of trade companies receive automatically
processed transport documents from partners; 26.1% of enterprises engaged
in the trade share information about the progress of the transportation of goods
with business partners; 29.1% of them share forecasts, plans, information on the
availability of raw materials stocks with suppliers; 13.4% of those enterprises
link order management system with suppliers (Department of Statistics, 2010).

According to the Eurostat (2010) data, innovations help companies to in-
crease capacity, improve production and service flexibility, reduce the demand
of labor per production unit, penetrate new markets and increase market share,
improve customer service, increase efficiency of use of raw materials and energy,
reduce product costs. For example, 27.4% of Luxembourg trade companies,
which implemented innovations, increased capacity; 7.5% — reduced demand
for labor per production unit; 34.5% — started to penetrate new markets and in-
creased market share; 49.3% — improved customer service; 10.6% — reduced
product costs. 14.5% of Swedish trade enterprises, which implemented innova-
tions, increased capacity; 9.96% decreased demand for labor per production unit;
17.9% — started to penetrate new markets and increased market share. 34.4% of
Luxembourg production enterprises, which implemented innovations, increased
capacity; 25.0% — reduced demand for labor per production unit; 30.8% — start-
ed to penetrate new markets and increased market share; 28.1% — improved cus-
tomer service; 17.3% — reduced product costs. 26.65% of Swedish production
companies, which implemented innovations, increased capacity, 23.2% — re-
duced demand for labor per production unit; 17.8% — started to penetrate new
markets and increased market share (Eurostat, 2010). As we can see, companies
expand their capabilities with the implementation of innovations by seeking to
ensure the transfer of goods over long distances.

When talking about business changes which are affected by the implemen-
tation of innovations, it is evident that innovations help companies to improve
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capacity, increase production or service flexibility, reduce the demand for labor
per production unit, penetrate new markets and increase market share, improve
customer service, increase efficiency of use of raw materials and energy, reduce
product costs. The results of the study validate the importance of information
technology (as technological innovation) and importance of innovations when try-
ing to penetrate new markets.

5. The comparison of production and trade
enterprises located in different countries

For the comparison of production and trade enterprises located in different coun-
tries the Eurostat data was used.

The results of comparison of production enterprises showed that the adapt-
ability of Luxembourg and Slovenia production enterprises to changing environ-
mental conditions is the best. Among Luxembourg and Slovenia production en-
terprises: 28% have implemented innovations (33% — product innovations and
22 % — process innovations); 31% seek to implement them; 47% of production
companies seek to increase sales; more than half of production companies aim to
sell products in international markets.

It was also found that among all the concerned European Union production
companies: 34% have implemented innovations; 25% pursue to implement them;
33% of production companies seek to increase sales; half of production com-
panies aim to sell products in international markets; 21% of production firms are
faced with problem of effective implementation of information technology as
technological innovation.

The results of comparison of trade enterprises showed that the adaptability of
Luxembourg trade enterprises to changing environmental conditions is the best.
Between Luxembourg trade companies 66% of enterprises have implemented in-
novations (85% — product innovations, and 47% — process innovations); 31% of
them seek to implement innovations (i.e. to develop not only products but also the
diversity of services); 43% of trade companies seek to increase sales (54% of
them aim to increase sales in international markets).

It was also found that among EU trade companies, 30% of companies have
implemented innovations (48.1% — product innovations, and 10.5% — process
innovations); 20% of them seek to implement innovations (i.e. to develop not only
the goods but also a variety of services); 22% of trade enterprises seek to increase
sales (only one third of them aim to increase sales in international markets).

It is evident that the abilities of Lithuanian production and trade enterprises
compared with other countries are quite similar. It was found that Lithuanian pro-
duction and trade enterprises are faced with the lack of business partners and are
actively cooperating with other enterprises.
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It was found that Portuguese trade companies and Italian production compan-
ies have the lowest capacity to adapt to changing environmental conditions.
Research results showed that only a fifth of the European Union’s production
and one third of trade enterprises have implemented innovations. A quarter of pro-
duction enterprises and a fifth of trade companies seek to implement innovations.
Among innovations the most popular are product innovations.
%
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Figure 1. Production and trade with implemented innovations and expansion of the informa-
tion technologies, research and development activities

Source: constructed by authors using the Eurostat data.

It was also found that the activeness of Luxembourg production and trade
enterprises is exceptionally significant and important in assessing innovation pri-
orities. 44% of production companies and 85% of trade enterprises have imple-
mented innovations. Most of Luxembourg trade and production companies are
faced with fierce competition, lack of effective application of information technol-
ogy and lack of business partners. These enterprises are characterized as seeking
growth of sales and increasing the variety of products and services oriented at

sales.
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It was found that trade enterprises have better capabilities to implement in-
novations. Also these sector-specific details were revealed — production and trade
companies need to purposefully implement such innovations, which ensure the
development of trade, or sell new and improved existing products that would be
successful in new markets, introduce process innovations in order to create the cap-
acity necessary for the development of trade and increase the variety of services.

In this space it becomes clear that companies belonging to member states
with smaller markets (Luxembourg, Slovenia, Lithuania) are more active through
innovation and adaptation to changing environmental conditions than companies
in countries with larger markets (the Czech Republic, Italy, Portugal, Romania).

It was also found that when seeking to promote innovations, which ensure
the development of sales, more attention should be paid to their purposeful imple-
mentation in production and trade enterprises.

The study was used to highlight the impact on activeness of production and
trade enterprises in innovation implementation.

When analyzing different situations and opportunities of sales development, it
is necessary to evaluate the activeness of production and trade enterprises in the im-
plementation of innovations and examine the effect options for company activeness.

During the course of research the author has found that a stochastic rela-
tionship exists between the expansion of information technology, research and
development activities in specific countries and the activeness of enterprises in
innovation implementation. Research results are presented in Table 2.

Table 2. Correlation results

Corelation coefficient 0.78 0.63
T statistic 3.87 3.62
T table 2.08
Coeficients

a, 0.21 0.12
a 0.62 2.62
a, 12.29 7.69
The adequacy of equation

F statistic 15.71 6.42
F table 4.32

Source: constructed by authors.

In examined cases the relationship is medium or stronger. Correlation coeffi-
cients are significant, and the regression equation is adequate to the real situation.
In particular, the number of manufacturing and trading companies which
apply innovations is associated with investments in IT and research and develop-
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ment. There are a number of interdependencies between investment volumes and
the number of companies which apply innovations. This dependence can be ex-
pressed in such regression equation for manufacturing companies:

y=021+0.62x,+12.29x,, (6)

where y — the number of manufacturing companies which apply innovations;
x, — investments in IT (% of GDP), x, — investments in research, and develop-
ment (% of GDP) and for trading companies:

2=021+0.62x, +12.29x,, (7

where z — the number of trading companies which apply innovations; x; — in-
vestments in IT (% of GDP), x, — investments in research and development
(% of GDP).

The authors found that the linear regression equation adequately describes
the relationship between expansion of information technology, research and de-
velopment activities in certain countries, and activeness of enterprises in the same
examined countries. For example, with respect to the wholesale trade enterprises,
the multiple correlation coefficient is equal to 0.975 (when the regression vari-
ance — 0.09, and the residual variance — 0.004), the coefficient of determina-
tion — 0.95. The large value of the coefficient of determination shows that the
main factors influencing the activeness of companies oriented at the implementa-
tion of innovations are included in the linear regression equation. The authors also
found that constructed equation explains 95% of the statistical scatter.

Data representing the major production and trade enterprises located in Euro-
pean Union countries and their activity in the implementation of innovations is
examined in the empirical research. Using multiple regression and correlation an-
alyses new theoretical assumptions are confirmed.

It was found that the increase of investments into research and development
in the European Union of up to 3% of gross domestic product would significantly
improve the activeness of production and trade enterprises.

It was found that there is a stochastic relationship between expansion of
information technology, research and development activities in certain coun-
tries, and the activeness of production and trade enterprises in the innovation
implementation area. It was found that the greatest impact on the activeness of
examined companies has the expansion of research and development activity. At
the same time it should be noted that the expansion of information technology,
research and development activities in specific countries encourages enterprises
to implement innovations, and thus the capacity necessary for the development
of production and trade.
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6. Conclusions

Company practices should be understood and analyzed when examining the appli-
cation of innovations and prospects of increasing the competitiveness of EU bu-
siness prospects. Meanwhile, scientific articles pay very little attention to these
studies. Literature suggests that the greatest role in innovation implementation is
played by major international companies. Their work is exceptionally significant
in implementation of innovations. However, there are not many large enterprises
among the European Union production and trade companies. Therefore, there is
a lack of attention to innovations in small production and trade companies which
employ up to nine people. In order to increase competitiveness, these companies
should intensify cooperation with large enterprises and, in turn, apply the uptake
of innovation strategies.

When examining business practices, it was found that manufacturing com-
panies actively apply technological innovations, and trade companies — product
innovations.

When talking about business changes, the implementation of innovations
may help enterprises to increase capacity, production or service flexibility, re-
duce the demand for labor per unit of production, penetrate new markets, increase
market share, improve customer service, more efficiently use raw materials and
energy, and reduce product costs.

A framework, which consists of twelve criteria, was based on the theoretical
results of the study. Herein, such criteria which reflect the implementation of tech-
nological innovations, business collaboration, product innovations, process inno-
vations, criterion determining the intensity of competition, the variety of products
and services, etc. are included.

The study results show that among the European Union production enterprises,
Luxembourg and Slovenia enterprises, and among trade enterprises, Luxem-
bourg enterprises are the most active in the context of adapting to the current en-
vironment and implementing innovations.

In this space it becomes clear that companies belonging to member states
with smaller markets (Luxembourg, Slovenia, Lithuania) are more active through
innovation and adaptation to changing environmental conditions than companies
in countries with larger markets (the Czech Republic, Italy, Portugal, Romania).

The results also show that the production and marketing companies are inert:
only one fifth of the production and a third of trading companies implement in-
novations; only a quarter of manufacturing companies and a fifth of trading com-
panies seek to implement them. Therefore it is necessary to clarify corporate ac-
tivity and innovation-inducing factors.

During the course of research the author has found that a stochastic rela-
tionship exists between the expansion of information technology, research and
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development activities in specific countries and the activeness of enterprises in
innovation implementation. The greatest influence on examined enterprises has
the expansion of research and development activity.

This study has its own limitations. Therefore, further research could extend
the presented study to the following directions: first, the diversity of service in-
novations in the European Union countries could be examined; second, the par-
ticularities of innovation implementation in other sectors could be disclosed;
third, factors stopping the implementation of innovations could be named; fourth,
the implementation of other innovations could be analyzed; also other directions
could be specified.
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