
J. Technol. Manag. Innov. 2016. Volume 11, Issue 2

ISSN: 0718-2724. (http://jotmi.org)
Journal of Technology Management & Innovation © Universidad Alberto Hurtado, Facultad de Economía y Negocios. 46

Relationships between Innovations and Productivity in the 
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Abstract: A key factor of  increasing performances of service enterprises and in effect, that of the entire economy is the introduction of innova-
tions. However, it is the final effect of the process that is important, rather than the type of innovation introduced by an enterprise. The aim of the 
paper  is  to verify the validity of the relationship between the innovation activity of service enterprises in Slovak Republic and their economic 
performance. Results of analysis have not demonstrated unanimously a positive relationship between innovations and the productivity of business 
service . The reason for that is in the so far low innovation performance of services as well as in the low time-related homogeneity of the imple-
mentation and the effect of innovations.  
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Introduction

In recent years, the Slovak economy has passed significant structural 
changes. Despite the key role of automobile, engineering and the 
electrical engineering industries, the position of services has been 
strengthening. At the same time, we can mention that the econom-
ic power of industry supports the development of the service sector 
in particular through intermediary consumption. The tertiary sector 
represents the largest sector of the national economy, as evidenced by 
its share on the national economy. According to the Slovak  Statistics 
(2015) services in Slovakia employ as many as 65.4% employees. The 
share of the service sector on the creation of value added is at present 
62.73%. It is therefore justifiable to deal with the issues of the applica-
tion of innovations in the service sector of the SR as the  driving factor 
of its economic development. 

Innovation performance in SR’s services may be evaluated by means 
of selected European Service Innovation Scoreboard (European 
Commission, 2015) indicators. During the period monitored (2012), 
the value of almost all the indicators achieved in the SR was below 
the European Union’s average. Merely the share of the turnover from 
launching new innovations onto the market was higher than in the 
EU. Slovakia is considerably lagging behind the European Union in 
the innovation performance of the service sector. A more detailed 
analysis of  applying innovations in Slovakia’s service sector is car-
ried out by the Slovak Statistics  in the report on “Innovation activity 
of enterprises in the Slovak Republic during 2010 – 2012” (the Slo-
vak  Statistics, 2014). The document informs that the share of service 
enterprises with innovation activities of the total number of service 
enterprises in the years 2010 – 2012 was 35.8%. As much as 64.2% of 
enterprises in the years 2010–2012 did not implement any innovation 
activities, although the innovation performance of service enterpris-
es was higher than that of enterprises in industry. The highest share 
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of enterprises with technology innovation in industry and services 
was scored by successfully innovating enterprises. Only 2.8% of them 
were enterprises with incomplete or suspended innovation activities. 
42.1% of enterprises in industry and services conducted non-technol-
ogy innovations (marketing, organizational) innovations. The highest 
share of innovation activities was recorded in large enterprises (250 
and more employees). However, the mentioned materials  fail to pro-
vide the analysis into economic consequences of innovation activities. 
Despite that, they have become the starting point materials for the 
scientific intent of the present paper.

Based on numerous theoretical sources and empirical experience 
with the real-life economic practice, we can identify the assumption 
of a positive relationship between innovations and economic perfor-
mance. It is logical that in the effort for the sustainable development, 
expenditures on innovations are confronted with accompanying ef-
fects, while at the same time, these pragmatic procedures are required 
on the enterprise level as well as on that of the country’s economy. The 
economic benefit of innovations is a crucial stimulus for innovation 
investment.

When considering the methodology applied in the European Com-
mission Report on the results of innovation performance of countries 
in the year 2014 (European Commision, 2014), it can be said that 
the countries recording the highest expenditures on innovation ac-
tivities (Germany, Sweden, Denmark, Finland) are at the same time 
leaders in the area of innovations in Europe. On the ladder of global 
of competitiveness, they occupy the first twelve positions (World Eco-
nomic Forum, 2016). Innovations are clearly a factor that influences 
the country’s economic growth. As a rule, innovations arise in enter-
prises, and thus influence their competitiveness and growth. Com-
petitive enterprises are beneficial for the GDP growth and contribute 
to the change in its economic structure (Sedláček, 2014). Effective 



J. Technol. Manag. Innov. 2016. Volume 11, Issue 2

ISSN: 0718-2724. (http://jotmi.org)
Journal of Technology Management & Innovation © Universidad Alberto Hurtado, Facultad de Economía y Negocios. 47

production  is therefore an aspect of competitiveness. Exploring rela-
tionships between investments in research and innovations, in terms 
of scope of innovation activity and economic effectiveness is thus a 
relevant research intent.

The influence of innovations on performance of American enterpris-
es of commercial business services were explored by Mansury and 
Love (2008), who investigated into the differences between the level 
of innovations in service enterprises, to what extent the service en-
terprises utilise external innovations and the influence of the introduction 
of external innovation on the enterprise performances. Results indi-
cate that the introduction of innovations in service enterprises have 
permanently recorded a favourable influence on growth, rather than 
on the production of services. Brawn and Mawson (2013) identify 
innovations as growth stimulus in enterprises. The academic and 
professional public are convinced that the innovation of services sub-
stantially affects the enterprise performance and are a key factor of 
adaptation, sustainability and growth (Rhee, Park and Lee, 2010). 

Specific characteristics of services however, bring many queries re-
garding the methodology and application into the problems of the 
relationship between innovations and their economic effects. They 
focus in particular on determining the unit of performance in ser-
vices; the influence of the client performance on the process of service 
production; mutually linked  efficiency of individual types of service 
innovation; broad-range  ICT effects in service innovation activities; 
as well as on the relationship between productivity and quality. 

In the present paper, the productivity of labour expressed in terms of 
volume of turnover on an employee and the gross value added per an 
employee are used as an indicator of economic performance. The aim 
of the article is to identify the relationship between the innovation 
activity of enterprises and the productivity of labour in services in the 
Slovak economy.

Literature Review

Productivity in Services

Until recently, productivity of services was conceptionally underde-
veloped (Corsten, 2001). Most of the definitions are derived from 
the classic concept of productivity (Sink, 1985); however, as a result 
of impalpable and intangible nature of services, a simple transfer of 
the traditional productivity concept from industry producing tangi-
ble goods into services, is inaccurate and misleading  (Corsten, 2001, 
Baumgartner, Bienzeisler, 2006, Lasshof, 2006, Grönroos, Ojasalo, 
2004,  Johnston, Jones, 2004). The intangible nature of services results 
from the impalpability of the output of service production, as well as 
the heterogeneity of services as another service property complicates 
the creation of a generally valid conception of productivity of ser-
vices. Services are highly diversified,  broad-range,  covering services 
starting from public services through services for enterprises, which 
are predominantly knowledge-intensive, up to personal services.  
These have various properties, consequently it is difficult to deter-
mine significant productivity factors and their specificities (Lasshof, 
2006, Ojasalo, 1999, Baumgartner, Bienzeisler, 2006).

Apart from that, the customer integration and their involvement in 
the process of value creation is the main element in the production of 
services (Lasshof, 2006, Michalová and Krošláková, 2014).  It means 
that the customer, who has to be in some way integrated and involved 
in the measuring of service productivity, is inevitably a key factor for 
service providers. This is in contrast to the classical concept of pro-
ductivity, when the customer is usually not an inseparably part of the 
value creation, and commercial processes are often closed systems 
(Grönroos and Ojasalo, 2004). It means that the production in the 
course of value creation, i.e. in during production and selling, cannot 
and must not be influenced by the customer.

Existing conceptual approaches to the productivity of services con-
sider several factors affecting its measuring (Lasshof, 2006, Grönroos 
and Ojasalo, 2004, Johnston, Jones, 2004, Corsten, 1994, Gummesson, 
1998).  However, nowadays there is no unified definition of the produc-
tivity of services, nor a generally applicable method of its measuring 
(Johnston, Jones 2004). The problem involved in defining the method 
of measuring productivity lies in the specific nature of services, as well 
as in the difficulty of quantifying the customer participation in the ser-
vice production process (Nachum, 1999, Vuorinen, Järvinen, Lehtinen, 
1998, Grönroos and Ojasalo 2004, Jääskeläinen, 2010). 

The method of measuring productivity is currently worked out and uti-
lised for the production of the manufacturing industry (Den Hartigh and 
Zegveld, 2011, Brown and Chávez, 2014),  where productivity is defined 
as the ratio of production outputs and inputs. In contrast to it, the meas-
uring of productivity of services has not been precisely and consistently 
defined to date. Identifying service productivity is not however unsub-
stantiated, as the service production (in contrast to manufacturing) to a 
great extent requires the participation of people, technologies, internal 
and external stakeholders mutually linked in the value creation and shar-
ing information. As a result of this, there is no universal definition of the 
productivity of services (Hilke, 1989, Maleri and Frietzsche, 2008). 

The model of productivity of services according to Grönroos and Ojasalo 
(2004) is one the main existing conceptions in scientific literature (Balciet 
al., 2011), enhancing the classical concept of the productivity of services. 
It is based on the process approach and defines the productivity of ser-
vices as a complex of various funkctional components. From the aspect 
of the service provider, productivity of services is determined by three 
main factors: internal, external and capacity utilisation.

The internal efficiency is identified by the internal structure of the ser-
vice production, including  the service provider’s and customers’ in-
puts; the external efficiency depends on the quality of outputs, mainly 
from the service quality as evaluated by customers and the output 
quantity; an efficient capacity utilisation means an optimum utilisa-
tion of enterprise capacities in relation to the production quantity. 
The utilisation of capacity is optimal, if the demand and the supply are 
in equilibrium.  What is important is the service provider’s ability to 
maintain cost-effectiveness (internal efficiency) and the coordination 
of sources with customer expectations regarding the quality (external 
efficiency) together with the utilisation of an enterprise’s capacity (ca-
pacity efficiency) (Balci et al. 2011). 
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This way the traditional model of service productivity was enhanced 
by the customer (Vuorinen; Järvinen; Lehtinen, 1998). If the quality 
and customer satisfaction are included into the concept of productivi-
ty, service enterprises can anticipate a higher customer loyalty, higher 
profit and a higher customer participation (Grönroos, Ojasalo, 2004). 
However, if we take into consideration the customer participation in 
the process of service production, their role does not lie only in the 
quality assessment, since in some services the customers are directly 
involved in the process of service production, and thus their role is 
equally important as as that of the service provider (Grönroos; Ojasa-
lo, 2004).

“In view of properties of services and the process of service production, 
the managing of external efficiency of the performance (identification 
of the quality of services), has to be  an inseparable part of the concept 
of productivity of services” (Grönroos and Ojasalo, 2004). A purely 
quantitative approach fails to capture all the specific characteristics of 
service production and does not express the effectiveness of a service. 
It means that it is necessary to focus on the quality of outputs. Pro-
ductivity is evaluated only or mainly from the aspect of a service pro-
vider. However,  the main role is played by the customer satisfaction. 
The better is the assessment of the service quality (How is it viewed by 
the customer? – Is the customer  satisfied or not?), for the production 
of which a certain amount of inputs was expended, the better is the 
external efficiency, which results in the improvement of production of 
services (Grönroos and Ojasalo, 2004).

As far as the relationship between the productivity of services and the 
quality of services is concerned, some researches claim that produc-
tivity and quality are inseparable parts of the whole (Grönroosand 
Ojasalo, 2004, Gummesson, 1998), while others argument that pro-
ductivity is independent of quality and may be perceived per se as an 
expression of  the qualitative benefit, which is distinct from the quan-
titative result (Lasshof, 2006, Nachum, 1999). However, all scholars 
agree that it is the customer who determines the quality of service 
(Lasshof, 2006; Grönroos and Ojasalo, 2004).

According to Lasshof (2006), productivity is influenced to a crucial 
extent by the customer, who assesses the quality of service (one as-
pect of quality). This parameter measures and  evaluates production 
effectiveness. Since the customer is a crucial factor of the service provid-
er’s success, it is necessary to exert parallel pressure on the production 
effectiveness and customer satisfaction, (Lasshof, 2006). The increase in 
both magnitudes at the same time, leads to general advantage. Lasshof 
(2006) also suggests that the reflections on productivity also ensue that 
the effectiveness of production and productivity expressed in quantita-
tive terms may be evaluated  separately from one another (Lasshof, 2006).

There are therefore two different views of the productivity of services. 
In one approach the productivity of services is viewed as part of ef-
fectiveness, even though it emphasises the importance of customer 
satisfaction. 

As a result of this, productivity is expressed in terms of the quantita-
tive performance indicator and is separated from the component of 

qualitative result. On the other hand, the other approach views pro-
ductivity and the complex integrating efficiency and performance. 
In accordance with this view, productivity cannot be separated from 
quality.

It is also assumed that there remains a large number of various factors 
in existence, which  influence the productivity of services. Howev-
er, only few of these factors for determining productivity have been 
examined in greater detail to date. For these reasons, we apply the 
quantitative approach to defining the productivity expressed as the 
share of turnover per an employee.

Factors of enforcing innovations in services

An intangible nature of services, requiring the customer’s participa-
tion and a variable, inevitably leads to a continuous and consequen-
tial innovation focused on the customer satisfaction.  Success of the 
innovation introduced in services depends from a clear understand-
ing of customer needs (Chesbrough, and Spohrer, 2006). Enterprises 
that are able to identify customer needs and harmonise them with key 
competences are more profitable and innovative than those that can-
not do that (Fuller and Matzler, 2007). Service innovation is a process 
that is highly demanding for each employee of a service enterprise. 

Likewise technologies and of them especially information technolo-
gies play an important role in the service production. A fast boom of 
the Internet and a mobile links made marketing specialists focus on 
the speed, planning and electronic access, and in this way accelerate 
the process of producing or selling services. The customer wishes to 
obtain the service at any time,  that is why the pressure exerted on the 
production of ICT (information and communication technologies) as 
the source of technology innovations in services is increasing. Online 
marketing, technologies for increasing the effectiveness enterprise 
activities, planning enterprise resources, managing relations with 
customers and with suppliers and others enable or facilitate service 
enterprises to innovate their processes, products, change corporate 
culture and enterprise’s organisational structure. These technology 
innovations introduced largely in the past decade have significantly 
transformed the service sector.

In several studies there was explored a strategic role of information 
technologies (IT) in innovations (including innovation of services); 
these studies confirm that IT have considerably facilitated the in-
novation of services in numerous service industries (e.g. in health 
service, financial services, technical services, in management consul-
tancy) (Kuo and Chao, 2014). Froehle and Roth (2004) list five ways 
of explaining the diversity of technology – mediated contacts with 
customers or the relationship with the customer in relation to tech-
nology. They include the entire spectrum of relationships between the 
provider and the client: ranging from the technology supporting the 
direct contact with the customer up to self-service technology.

Services are in general easy to imitate; protection against imitation 
has been little efficient to date.  For this reason, for a service enter-
prise, a suitable way of acquiring a competitive advantage  and assert-
ing itself on the market is to introduce innovation in the process of  
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service production, which differentiates it from its competitors and 
enables it to win the customer loyalty. That is why it is important to 
continuously innovate, so that the competitive advantage in a service 
enterprise might be not only achieved but also maintained. This con-
cerns  each party involved in the process of service production, cus-
tomers, employees, and suppliers. Each of them plays an important 
role in the innovation of services. (Xiao and Ruoya, 2007).

A crucial moment in the production of services is involving the cli-
ent in the process of providing services and developing relationships 
with the customer. Likewise, marketing and service delivery at the right 
time is an important moment appreciated by the customer. Creating 
rapport with the customer via the Internet and mobile networks is a 
fast growing trend, IT advancements enable the implementation of new 
technology innovations in services and support generating new ideas.

It is then no longer so decisive which type of innovation the service 
enterprise introduces.  Raymond and St-Pierre (2010)  confirm that 
even though the innovation of products and services is often exam-
ined separately as completely distinct, these two innovation types are 
mutually linked in the course of implementing the innovation process 
into the enterprise value chain (Fuller and Matzler, 2007).

Method

The paper deals with the relation between the innovation activity of 
service enterprises and the economic effectiveness expressed in terms 
of productivity of labour in services. It uses the method of correlation 
between the enterprise innovation activity and the productivity of 
services in the service sector. For this purpose, one research question 
and one hypothesis were formulated. 

Research question: Is the scope of enterprise innovation activities a de-
terminant of the productivity of labour?

Hypothesis: Innovation expenditures in enterprises with technology in-
novation in selected service divisions in Slovakia influence the produc-
tivity of labour in these enterprises.

The verification of these statements was conducted by means of the 
correlation analysis.  Via this analysis, we assessed links between indi-
vidual variables, which enabled to us to test the initial problems iden-
tified. We used Spearman’s correlation  coefficient, which expresses 
the rate of dependence of two variables X and Y. It can assume the 
values  -1 (negative correlation), +1 (affirmative correlation) and 0 
(there exists no relationship between the variables). 

The formula for Spearman’s correlation coefficient is:

where:
di = difference between pairs of rank

∑d 
 
sum of differences brought to a square

n= scope of set

The subject of exploration was the service sector in the SR. In the 
first part of results, we  compared values of the productivity of la-
bour achieved in services in the SR and average values achieved in EU 
countries in the year 2012. The given result is the starting-point for 
exploring the relation between innovation and productivity. In this 
comparison the productivity of labour is expressed in terms of gross 
added value per an employee. The given parameter is compiled from 
the most recent data of the Eurostat database (2016). 

In the second, results part of the paper we used the publication of 
Slovak  Statistics  on the innovation activity of enterprises in the Slo-
vak Republic (the Slovak  Statistics, 2014) as a source. The document 
focuses on the research in industry and in selected divisions of ser-
vices. The research was conducted in the year 2013 and concerned 
the  referential period of 2010 – 2012; simultaneously, it is the most 
recent information base of relevant measurement. The effects of inno-
vations expenditures on the productivity of labour was studied in the 
settings of exclusively technology innovators, namely for reasons of 
relevant data accessibility. As many as 4,122 reporting units were in-
volved in investigation. The statistical unit was an enterprise. The data 
processed are provided in answers gained from 2,897 respondents. 
For the needs of our investigation, we used data for the following de-
cisions of the service sector classified after SK NACE:

· 46 Wholesale trade except the repair of motor vehicles 
· 49 – 53 Transport and storage 
· 58 – 63 Information and communication 
· 64 – 66 Financial and insurance services 
· 71 Architectural and engineering activities, technical testing and analyses
· 72 Scientific research and development 
· 73 Advertising and market research

The research classifies enterprises in terms of scope and character of in-
novation activity. It defines enterprises with innovation activity as well 
as those without the innovation activity and the enterprises with com-
pleted technology innovation and non-technology innovation. Produc-
tivity of labour is expressed in the volume of sales on one employee.

The aim of the article is to identify the relation between the innova-
tion activity of enterprises and the productivity of labour in services 
in the Slovak economy.

Results and discussion

We consider the comparison of values of productivity achieved in se-
lected services in Slovakia’s economy and average values achieved in 
EU-28 to be a starting argument in favour of next exploration into 
the causes of this condition. Graph 1 documents below the average 
selected parameter values in all the selected services in the  SR, in 
comparison with the EU average. The most distinct difference may be 
observed in the field of Scientific research and development, further 
in the field of Architectural and engineering activities. Despite the 
fact that the highest value of the productivity of labour achieved in 
the SR is recorded in the Information and communication field, its 
difference from the average value for the EU is considerable. 
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Figure 1. Gross value added per employee in services, comparison of the EU and the SR, 2012, in € thousand

Own processing, data from Annual enterprise statistics for special aggregates of activities (NACE Rev. 2) . Eurostat (2016) 

Verification of the research question: Is the scope of innovation activities of enterprises  a determining factor of the productivity of labour in the service sector ?

Table 1. Productivity of labour in individual divisions of Slovakia´s services for the year 2012

Enterprises involved in innovation activities

Turnover
(in thousand €) Employees Productivity of labour  

(thousand € /employee)

46 Wholesale trade except repair of motor vehicles 8 909 201 26 061 341, 86

49 – 53 Transport and storage 3 064 358 58 873 52,05

58 – 63 Information and communication 2 514 345 18 812 133,66

64 – 66 Financial and insurance activities 5 382 680 26 504 203,09

71 Architectural and engineering activities, technical 
testing and analyses 206 805 2 687 76,97

72 Scientific research and development 35 081 614 57,14

73 Advertising and market research 295 636 2 058 143,65

Services total 46 – 73 20 408 106 135 609 150,49

Enterprises without innovation activities

Turnover
(in thousand €) Employees Productivity of labour  

(thousand € /employee)

46 Wholesale trade except repair of motor vehicles 12 254 930 35 797 342,35

49 – 53 Transport and storage 3 142 732 34 549 90,96

58 – 63 Information and communication 2 155 924 13 507 159,62

64 – 66 Financial and insurance activities 1 848 327 3 862 478,60
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71 Architectural and engineering activities, technical 
testing and analyses 435 620 5 769 75,51

72 Scientific research and development 2 673 129 20,72

73 Advertising and market research 255 078 1 941 131,42

Total services 46 – 73 20 095 284 95 554 210,30

All enterprises

Turnover
(in thousand  €) Employees Productivity of labour

(thousand  € /employee)

46 Wholesale trade except repair of motor vehicles 21 164 131 61 857 342,15

49 – 53 Transport and storage 6 207 090 93 422 66,44

58 – 63 Information and communication 4 670 270 32 319 144,50

64 – 66 Financial and insurance activities 7 231 007 30 365 238,14

71 Architectural and engineering activities, 
technical testing and analyses 642 425 8 456 75,97

72 Scientific research and development 37 753 743 50,81

73 Advertising and market research 550 714 3 998 137,75

Total services 46 – 73 40 503 390 231 160 175,22

Own processing. Data from the Slovak Statistics. Inovačná aktivita podnikov v Slovenskej republike 2010 – 2012 (2014) 

Spearman’s test for correlation

Enterprises involved in innovation activities Enterprises not involved in innovation activities

Scope of set n = 7 n = 7

Sum of differences  brought to a square di
2 = 4 di

2 = 4

Level of significance   = 0,01  = 0,01

Spearman’s correlation coefficient:

Acquired  affirmative values point  to  the  existence of a positive 
dependence between the total productivity achieved in the service 
industry and the productivity of labour achieved in innovative or 
non-innovative enterprises. To investigate statistical significance, we 
used the level of significance  = 0,01. Since the scope of set of in-
vestigated magnitudes was smaller than 30, we used testing statistics. 
For the level of significance  = 0,01 and n = 7, we acquire the critical 
value of   = 0,8929. Since > ,  we refuse the zero hypoth-
esis. However, based on the correlation analysis results, it cannot be 
claimed that in the year 2012 the productivity of labour in selected 
service divisions influenced the innovative enterprises to a greater ex-
tent than the enterprises without innovation activity, since the values 
are the same.

When comparing the enterprises with innovation activities and those 
without innovation activity, we find that a higher 

productivity of labour is generated in enterprises without  innovation activ-
ity. However, in certain service divisions the productivity of labour is higher 
in enterprises with innovation activity. These are mainly knowledge-inten-
sive services. The scope of innovation activity is therefore a determinant of 
the productivity of labour only under specific production conditions. This 
holds for the following service subsectors: architectural and engineering 
activities, technical testing and analyses; scientific research and develop-
ment; advertising and market research. A knowledge-intensive nature of 
production in these service divisions influences the productivity of labour 
by means of applied innovations. Innovations are in this way a determinant 
of the productivity of labour mainly in the knowledge-intensive services.
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Reflections on the influence of innovations on the productivity of 
labour in services, however, run against the fact of heterogeneity of 
services. This is characteristic of differences in processes of service 
production in terms of a differing share of live and materialised la-
bour. A high share of human work performance determines the ef-
fects from innovation implementation, in particular in product and 

Table 2 Expenditures on innovations in enterprises with technology innovation in the year 2012 in selected service divisions in the SR (in thousand  EUR)
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Services  46 – 73 55 873 18 290 162 749 1 666 7 905 246 482

46 Wholesale trade except repairs of motor 
vehicles 3 249 1 174 20 166 17 2 821 27 425

49 – 53 Transport and  storage 3 325 1 025 99 391 121 235 104 097

58 – 63 Information and communication 33 637 6 125 21 480 745 1 480 63 467

64 – 66 Financial and insurance activities 9 923 9 734 18 179 472 2 440 40 747

71 Architectural and  and engineering 
activities; technical testing and analyses 3 309 100 898 145 169 4 621

72 Scientific research and development 2 247 79 1 696 132 6 4 160

73 Advertising and market research 184 53 940 35 754 1 966

Own processing. Data from the Slovak Statistics. Inovačná aktivita podnikov v Slovenskej republike 2010 – 2012 (2014) 

organisational innovations. In fact, product creation and organisation 
are the areas the most influenced by human performance.

Verification of hypothesis No. 1: Expenditures on innovations in en-
terprises with technology innovation in selected service divisions in Slo-
vakia influence the productivity of labour in these enterprises.

The highest expenditures on innovations in the Slovak Republic were 
spent in the year 2012 by large enterprises. In selected services their 
share of the total expenditures accounted for 64.5 %. The highest ex-
penditures on innovations in selected services were into the following 
areas: 

· Provision of machinery, equipment, software, and buildings (66.03 %);
· Internal research and development (22.67%);
· External research and development (7.42 %);
· Expenditures on all other innovation activities (3.21%);
· Provision of other external knowledge (0.67 %) (the Slovak Statistics, 2014).
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Own processing. Data from the Slovak Statistics. Inovačná aktivita 
podnikov v Slovenskej republike 2010 – 2012 (2014) 

Scope of set				    n = 7

Sum of differences brought to a square		  di
2 = 100

Level of significance	 	 	 ɑ = 0,01

Spearman’s test for correlation 

This correlation analysis does not validate the dependence between 
the volume of expenditures on innovations per one employee and the 
productivity of labour in enterprises with the introduced technolo-
gy innovation. The volume of expenditures on innovations is not in 
the direct positive relationship to the volume of the total of generated 
sales per an employee. 

These findings, however, accept the time factor only partially. Time 
plays a key role in the rise of effects from implemented service inno-
vations. Apart from the logical time interval between implementation 
and efficiency of innovations, there exists in services a phenomenon 
of consumption based on trust. This way the consumption reacts to 
innovation  with the time-lag, which affects delayed economic effects 
expressed in terms of turnover.

Conclusion

Innovations are under conditions of competition a key instrument 
of sustainable development of the firm and the entire national econ-
omy. According to the theory, a leading role is ascribed to innova-
tions in the processes of achieving competitiveness and economic  

Table 3. Database for the calculation of the relation between  innovation expenditures per employee in enterprises with technology innovation  and the productivity 
of labour in these enterprises, selected service divisions, SR,  2012

Rank by productivity of 
labour in enterprises with 

technology innovation

Rank by the volume of  
expenditure on employee in 
enterprises with technology 

innovation

Difference
di

di
2

46 Wholesale trade except motor vehicle repair 6 1 -5 25

49 – 53 Transport and  storage 1 7 6 36

58 – 63 Information and communication 3 6 3 9

64 – 66 Financial and insurance services 5 5 0 0

71 Architectural and engineering activities, technical testing 
and analyses 2 4 2 4

72 Scientific research and  development 4 3 -1 1

73 Advertising and market research 7 2 -5 25

  100

performance of the firm. They are means of differentiating from the 
competition, cost cutting instruments, and those of satisfying cus-
tomers. However, are they going to create space for increasing pro-
ductivity under conditions of service production? The sector of mar-
ket services has an important position in Slovakia’s economy. Within 
comparison values with EU countries, however, Slovakia is lagging 
behind the average values in the areas of performances as well as 
innovation activity. The correlation analysis described in the paper 
demonstrates a positive relation between the productivity of labour 
in individual service subsectors and the total productivity of labour 
achieved in Slovakia’s economy. However,  there is no difference be-
tween the influence of productivity of labour in innovative  service 
enterprises and in non-innovative service enterprises to a parame-
ter of the total productivity of labour. Knowledge-intensive services, 
however, achieve a higher productivity of labour, as long as innovate. 
Thereby, innovations are determinants of the productivity of labour 
in knowledge-intensive services; however, they are not decisive parame-
ters for achieving the productivity of labour in the service sector in total. 

Another relation explored was the relation of volume of expenditure 
on innovations on the productivity of labour in service sectors with 
introduced technology innovation. The correlation analysis applied 
did not corroborate the dependence between the volume of expen-
ditures on innovations and productivity of labour in enterprises with 
introduced technology innovation. The volume of expenditure on in-
novations is not in direct positive relation to the volume of generated 
total sales per an employee. 

For a deeper understanding of the phenomena explored, in the next 
research it will be relevant to incorporate the time factor in the study 
by means of correlation and regression analyses. Time plays a crucial 
role in efficiency indicators of implementing innovations in the ser-
vice sector.
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