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Abstract 

In times of quick changes and great business and economic uncertainty, 
innovativeness becomes a strategic priority of any business organization. 
The same opinion applies to the improvement of employees’ knowledge 
and skills through regular education activities. Such a strategic 
orientation is especially hailed during and after recession by both 
managers and academia. The purpose of this research is to investigate 
whether the companies from the F B&H that had pursued such a strategy 
have achieved a better business performance. For that purpose, beside the 
archival data from the Federal financial office, data were also collected 
from a questionnaire which was sent to 270 companies in the F B&H, 
yielding 120 valid responses. For the purpose of data analysis, a 
multivariate analysis of variance (MANOVA) was employed. The research 
results show that only simultaneous investment in innovation and 
education has a significant effect on business performance, which is the 
most important research finding. 
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1.  INTRODUCTION 

Ever since Joseph Schumpeter (1939) argued that innovation is one of 
the main drivers of economic changes, there has been a strong belief that 
innovations represent a critical source of competitive advantage (Crossan and 
Apaydin 2010). Likewise, knowledge acquisition and creation through the 
process of people training and education represent an essential source of 
competitive advantage, too (Castellanos and Martin 2011). Such a conception was 
particularly emphasized after Peters and Waterman (1982) ground-breaking 
proposition about the people as the firm’s most valuable asset. 

During and right after economic downturns, the first impulse within the 
firms and firms’ management, and even the advice given to them, is to 
consolidate the scarce organizational resources by cutting costs and prohibiting 
all but irremissible expenditures (Rhodes and Stelter 2009). Contrariwise, both 
innovation and education processes impose additional and, more often than not, 
considerable expenses to the firms’ budgets. However, investing in the increase 
of innovative activities is among five strategic top-priorities of contemporary 
business organizations (HBR Analytic Services 2011). In addition, a strong 
positive correlation between innovation and people training and education 
(Kimberly and Evanisco 1981; Mol and Birkinshaw 2009) implies that 
investment in these activities is essential for the positive outcome of any 
organizational innovative effort. 

Another important issue related to the very core of this study is the 
mutual influence between performance, innovation and education. There are 
many studies which point to the positive correlation between the processes of 
innovation and education and business performance (Klomp and van Leeuwen 
2001; van der Sluis et al. 2008), but studies that analyse interdependence of these 
three variables are quite rare. 

Combining all these arguments, it could be considered that investing in 
both innovations and employees’ knowledge and skills improvement, through 
regular education activities, should be a strategic priority of any modern business 
organization, irrespective of the present economic state and cycle. Accordingly, 
the main focus of this study is the mutual effect which innovation and staff 
education have on organizational performance during and after the great recession 
economy of 2008. Thus, the basic research question of this study is: 

RQ: Can the interactive effect of innovation and education (training), 
in the immature and underdeveloped market condition of the 
Federation of Bosnia and Herzegovina, produce differences in 
the firms’ performance outcome? 

This research question outlines the purpose and scope of this study. Its 
primary goal is to examine the impact of firm’s innovativeness, as well as the 
moderating role of the firm’s educational system on business performance. The 



 

research model should be based on the existing literature and should be applicable 
to the market conditions of the F B&H. 

 

2.  LITERATURE REVIEW 

Doing business in a modern hyper-competitive market is almost 
impossible without the continuous development and improvement of competitive 
advantages. At the beginning of the 20th century, Joseph Schumpeter has 
identified innovation as a main driver of economic changes (Schumpeter 1939). 
Ever since then, the theory and practice of management records continual growth 
of research works on innovation as a crucial source of competitive advantage. 

Very often, the concept of innovation is treated interchangeably with the 
concepts of invention and creation (Man 2001, cited by Job and Bhattacharyya 
2007). Both these latter concepts are related to the act of designing something that 
previously did not exist, while the concept of innovation relates to the 
implementation of previously created ideas. Furthermore, the term innovation is 
used in many different ways. Thus, in this study, innovation is regarded in 
accordance with the following definition: "changes or modifications made to the 
form, quality or status, whether to the system, behaviour, structure, process, 
product or service of an innovative organization, where such a change or 
modification represents a significant departure from the previous state" (Bezdrob 
2012, p. 11). 

To properly comprehend the innovation phenomenon, it is necessary to 
identify the main reasons for undertaking innovative activities, as well as the 
factors which have the greatest impact on the success rate of innovation 
processes. The main innovation implementation reasons that could be identified 
within the existing literature are: survival of the organization (Land 1973, cited 
by Herring and Galagan 2011); competitive advantage creation (Hill and Jones 
1995; Dess and Picken 2000; Helfat et al. 2007), and business performances 
improvement (Klomp and van Leeuwen 2001; Stock and Zacharias 2011; Huang 
et al. 2011). 

Factors that affect the success rate of innovation processes in 
organizations are different and related to both the characteristics of organization 
and organizational environment. Crossan and Apaydin (2010) point to (and 
explain) the following meta-constructs of innovation processes: a) innovation 
leadership – on the individual level and at the group level; b) managerial levers – 
mission, goals and strategy, organizational learning and knowledge management, 
organizational culture, etc.; and c) business processes – meta-constructs that 
support innovation through initiation. Moreover, the effectiveness and innovation 
quality are mainly determined by permanent employee learning and development 
(Wang and Ahmed 2001). 

Apart from innovation, one of the key sources of sustained competitive 
advantage is organizational knowledge and employees’ education (Nonaka 1991). 



 

The main reasons for investing in employees’ education are: changes in 
technology, increased complexity and uncertainty of the business environment, 
growing demands of modern business in terms of new skills (Bahtijarević-Šiber 
1999). Likewise, the main objectives of educational programs are: improved 
organizational competitiveness (Nonaka 1991), increased inimitability of human 
capital (Fahy 2000), avoiding obsolescence of employees’ knowledge, and 
orientation and socialization of new employees (Bahtijarević-Šiber 1999). 

Although the literature makes a precise distinction between the concepts 
of learning, training, education and staff development (Bahtijarević-Šiber 1999; 
Rahimić 2010), in this study the term education covers all activities that are 
related to the advancement of knowledge, skills and habits of employees. 

Unfortunately, due to the constant turbulences in the modern business 
environment, the knowledge gained during formal education processes rapidly 
outdates. Moreover, that type of knowledge is insufficient for the present and, 
especially, for the future requirements of the job position. Thus, the mere survival 
of any modern enterprise considerably depends on a continual process of staff 
education. In order to provide the maximal effect and return, training in modern 
firms becomes all the more extensive in terms of financial costs and time 
consumption. In order to improve the work efficiency and performance of each 
employee as well as of the whole organization, education programs must be fully 
relevant to the business objectives and goals, and they must encompass all firm’s 
employees (Bartel 1994; Hurley and Hult 1998; Mat and Razak 2011). 

Since firms are interested in organizational processes advancement and 
maximization of the results of firms’ activities, it is clear that they are interested 
in those factors that have the biggest impact on business performance. It is 
evident that the employees’ knowledge and skills improvement, through regular 
education and training activities, and organizational innovation contribute to the 
firm’s competitive advantage and business performance improvement (Klomp 
and van Leeuwen 2001).  

Staff education and organizational innovation act as complementary 
activities in respect to business performance. More precisely, staff training has a 
positive effect on innovation (Laursen and Foss 2003), which in return has a 
positive relation to organizational performance (Klomp and van Leeuwen 2001). 
Accordingly, it could be claimed that simultaneous investment in educational and 
innovation processes will result in a superior business performance. 

 

  



 

3.  DATA AND METHODOLOGY 

To test the research model, an archival research of financial reports from 
the firms that are registered in the F B&H was conducted, along with a survey 
questionnaire, which was sent to 270 firms that were randomly chosen from 
within the whole population of the firms that comply with the following profile: 

• employing at least 20 people, 
• established in 2002 or earlier, 
• not belonging to financial, health care, social welfare, educational or public 

sector. 

A total of 152 responses (56.3%) were received, out of which 120 were 
valid (44.44%). The responding firms have the average size of 170.7 (S.D. 290.7) 
employees and the average age of 17.5 (S.D. 4) years. The estimated population 
of the firms that comply with the described profile is about 1500, so the expected 
statistical error is around 9% (95% confidence level). The firms are 
proportionally distributed among different industries and different geographical 
parts of the F B&H. 

 

3.1.  Measures and Research Design 

All variables were measured using data from the conducted survey 
(independent variables) and from the official balance reports of the corresponding 
firms (dependent variables). The measurement spans a five-year period from year 
2006 to year 2010. 

 

3.1.1. Dependent Variables 

The research design is primarily determined by the objective and 
balanced view of business performance, which must take into account a balanced 
picture of various aspects of firm’s operations. Thus, the measure of business 
performance is completely based on the balanced scorecard (BSC) principles 
(Kaplan and Norton 1992). For that purpose, measures from previous research 
(Bezdrob and Bičo Ćar 2012) were adopted for the purpose of this study: 

• “Average Labour Productivity” (Y1) – measure related to the “Internal 
business process” perspective of BSC method, calculated as (logarithmic 
transformation used): 

 

• “Average Return on Invested Capital” (Y2) – measure related to the 
“Financial” perspective of BSC method, calculated as: 



 

 

• “Number of Employees Change” (Y3) – measure related to the “Learning and 
growth” perspective of BSC method, calculated as: 

 

• “Total Revenue Change” (Y4) – measure related to the “Customers” 
perspective of BSC method, calculated as (logarithmic transformation used): 

 

 

3.1.2. Independent Variables 

As it is directed by the research question, the research design must 
ensure comparison between three groups of firms: 

• Group 1 – innovative firms which have well-established educational systems,  
• Group 2 – innovative firms which do not have well-established educational 

systems, 
• Group 3 –non-innovative firms. 

Obviously, this is a simple case of a single three-level independent 
variable – “Firm Type”  (X1), which differentiates these three types of firms. 

Although it is usually considered differently (OECD 2005), in order to 
avoid accidental innovative activities, it was assumed that only those firms that 
had introduced at least one new production process and one new product, during 
the period from the year 2006 to the year 2010, were really innovative. 

 

3.2.  Results 

Table 1 contains the means and standard deviations of all model 
dependent variables for all three groups of independent variable X1. To test the 
differences between the defined groups of firms, MANOVA was employed in 
order to examine a set of four dependent variables, which represents the firms’ 
performance outcome. 

As it could be seen from Table 1, firms are almost equally distributed 
among three groups, with sample sizes of 34, 36 and 36. Since there are four 
dependent variables in the model, these sample sizes provide for the identification 
of large effect sizes with the required statistical power of 0.8 (Hair et al. 2009). 

  



 

Table 1. Descriptive statistics of dependent variables for groups of X1 

Dep. variable Group of X1 N Mean Std. Deviation 
Y1 
Average Labour 
Productivity 

Group 1 
Group 2 
Group 3 

34 
36 
36 

11.72 
11.49 
11.50 

1.05 
0.88 
0.69 

Total 106 11.57 0.88 
Y2 
Average Return on 
Invested Capital 

Group 1 
Group 2 
Group 3 

34 
36 
36 

0.10 
0.05 
0.02 

0.10 
0.06 
0.07 

Total 106 0.05 0.08 
Y3 
Number of 
employees change 

Group 1 
Group 2 
Group 3 

34 
36 
36 

0.51 
0.28 
0.21 

0.59 
0.60 
0.63 

Total 106 0.33 0.62 
Y4 
Total Revenue 
Change 

Group 1 
Group 2 
Group 3 

34 
36 
36 

0.43 
0.19 
0.18 

0.49 
0.44 
0.40 

Total 106 0.26 0.45 
 

Graphical representation of the same data is displayed in Figure 1. 

 

 

Figure 1. Graphical Display of Performance Measures for Groups of X1 

 

  



 

3.2.1. Assumptions 

The most important assumptions for MANOVA – independence, 
normality and homoscedasticity, were evaluated through the SPSS. Independence 
of observations is provided as much as possible by a random selection of the 
responding firms. 

 Originally, the dataset contained 120 cases, but there were six outliers 
which laid more than five standard deviations away from the mean value. These 
outliers had a strong negative impact on the normality of the dependent variables, 
so these cases were removed from the dataset. Furthermore, variables Y1 and Y4 
showed significant non-normality (skew > 2, kurtosis > 7), thus the logarithmic 
transformation was used for these two variables to remedy this violation. 

The assumption of the homogeneity of variance-covariance matrices 
among all groups was checked through two tests. First, univariate homogeneity 
was assessed by the Levene’s test. As it could be seen from the test results (Table 
2), this assumption was met (significance > 0.05). 

Table 2. Levene’s Test of Equality of Error Variances 

Dependent variable F df1 df2 Sig. 
Y1 – Average Labour Productivity 2.82 2 103 0.06 
Y2 – Average Return on Invested Capital 2.14 2 103 0.12 
Y3 – Number of Employees Change 0.17 2 103 0.84 
Y4 – Total Revenue Change 0.61 2 103 0.54 

 

The second step assumed testing the equality of the variance-covariance 
matrices for all three groups using the Box’s test. The obtained results from this 
test were statistically significant at p < 0.001, meaning that there was a significant 
difference between the three groups on all variables collectively. In accordance 
with the recommendation (Field 2009), eight cases (four cases from each of group 
2 and group 3) were randomly removed from the dataset in order to equalize the 
groups’ sizes. Upon this deletion a much better result from the Box’s test was 
obtained (M = 30.094, F(20, 37852) = 1.420, p = 0.100), roughly indicating the 
equality of covariance matrices. Therefore, the assumption of homoscedasticity 
was also met. 

 

3.2.2. The MANOVA Model Estimation 

Since all assumptions were met, the next step was to assess whether 
there exist significant differences for all performance variables across the three 
groups of firms, first all dependent variables together and then each of them 
individually (Hair et al. 2009). 



 

All four most commonly used multivariate tests are statistically 
significant at p < 0.001, indicating that the set of performance variables has a 
significant difference between three types of firms (Table 3). 

Table 3. Multivariate Tests for Group Differences in Performance 

Test Value F df1 df2 η
2 Power1 

Pillai’s Trace 1.17* 16.18 12 306 0.39 1.00 
Wilks’ Lambda 0.004* 156.78 12 265 0.84 1.00 
Hotellings T2 210.14* 1727.79 12 296 0.99 1.00 
Roy’s Largest Root 209.94* 5353.38 4 102 0.99 1.00 

1 – Computed using α = 0.05; * - p < 0.001 

Additionally, univariate tests for all four dependent variables indicate 
that each of them individually has a significant main effect (Table 4). Results 
from both multivariate and univariate tests show that the four performance 
variables have a statistically significant difference across the three types of firms. 

Table 4. Univariate Tests for Group Differences in Performance 

 
Variable 

Type III 
Σ of sq. 

Adj. 
R2 

 
df 

Mean 
Square 

 
F 

 
η2 

 
Power1 

Y1 – Avg. Lab. Prod. 14180.68 0.99 3 4726.89 6058.69***  0.99 1.00 
Y2 – Average ROIC 0.41 0.38 3 0.14 22.88***  0.40 1.00 
Y3 – No. of Emp. Chg. 13.15 0.24 3 4.38 11.85***  0.26 1.00 
Y4 – Total Rev. Chg. 8.67 0.28 3 2.89 14.64***  0.30 1.00 

1 – Computed using α = 0.05; ***  – p < 0.001 

The last step in the MANOVA model estimation procedure is the 
examination of differences across specific group pairs for all dependent variables. 
For that purpose, a priori tests were conducted, comparing each of the innovative 
types of firms (groups 1 and 2) with the non-innovative firms (group 3). The 
results of the “between groups” comparison are presented in Table 5. 

Table 5. Between Groups Comparison Results 

Dependent 
Variable 

Group 1 vs. Group 3 Group 2 vs. Group 3 
Estim. Hyp. Diff. Estim. Hyp. Diff. 

Y1 – Avg. Lab. Prod. 0.22 0  0.22 -0.01 0 -0.01 
Y2 – Average ROIC 0.08 0  0.08 ***  0.03 0 0.03 
Y3 – No. of Emp. Chg. 0.29 0  0.29 * 0.07 0 0.07 
Y4 – Total Rev. Chg. 0.25 0  0.25 * 0.01 0 0.01 

* - p < 0.05; ***  - p < 0.001 

This contrast type, known as simple contrast, was well fitted to the main 
interest of this study. Namely, to examine the impact of firm’s innovativeness on 
business performance and, simultaneously, the moderating role of the firm’s 
educational system it makes sense to perform exactly this type of comparison. 

 



 

3.2.3. Discussion 

All conducted tests, both multivariate (Table 3) and univariate (Table 4), 
show a significant main effect of the firm type (variable X1) on business 
performance, which is indicated with four dependent performance variables. This 
means that there exists a significant difference in firm’s performance depending 
on the group that a particular firm belongs to. The pattern of performance 
decrease between groups of firms could be observed from Table 1 and, especially, 
from the diagrams displayed in Figure 1. 

A MANOVA follow up analysis (Table 5) has showed that a significant 
(genuine) group difference exists for three dependent variables – Y2, Y3 and Y4, 
between Group 1 and Group 3, while same cannot be asserted for the comparison 
between Group 2 and Group 3. For the fourth dependent variable (Y1) there were 
no significant differences for any group comparison. 

These research findings suggest that, even though more than a half of the 
surveyed firms were innovative during the observed period, only those firms that 
simultaneously invest in innovation and employees’ knowledge and skills 
improvement have achieved superior performance. In other words, the research 
model provides an important insight relating to the interactive impact of 
innovation and education on firms’ performance.  

 

 

4.  CONCLUSION 

This study aims to explore the interdependence between innovation, 
education and firm’s performance outcome during the economic downturn. 
Relying strongly on the existing knowledge base, efforts were focused on the 
design of an appropriate research model that could be applied to the market 
conditions of the F B&H. 

The analysis has shown that the interactive effect of innovation and staff 
education (training) does produce a difference in firms’ performance outcome. 
More specifically, only those firms that simultaneously invested in innovation 
and their educational system have achieved a significantly higher performance 
outcome than non-innovative firms. This represents the single most important 
finding of the study. 

There are a few different limitations that apply to this research. First, a 
single dataset was used in this study and no validation of the model was 
performed. Furthermore, all collected data come from one country only, so the 
obtained results could be generalized only for the population from which the 
sample was drawn. Thus, future studies may validate the model and make it more 
general by applying it to different datasets. 



 

This research and its results contribute to the body of knowledge related 
to organizational performance by providing a further insight into the mutual 
interaction between innovation and education and their combined impact on 
business performance. 
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