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Abstract

In times of quick changes and great business andagnic uncertainty,
innovativeness becomes a strategic priority of nginess organization.
The same opinion applies to the improvement of @&epk’ knowledge
and skills through regular education activities. cBua strategic
orientation is especially hailed during and afteecession by both
managers and academia. The purpose of this researth investigate
whether the companies from the F B&H that had pedssuch a strategy
have achieved a better business performance. Fampilrpose, beside the
archival data from the Federal financial office,tdavere also collected
from a questionnaire which was sent to 270 comgamethe F B&H,
yielding 120 valid responses. For the purpose ofadanalysis, a
multivariate analysis of variance (MANOVA) was emgpl. The research
results show that only simultaneous investment rinovation and
education has a significant effect on businessoperfince, which is the
most important research finding.
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1 INTRODUCTION

Ever since Joseph Schumpeter (1939) argued thavation is one of
the main drivers of economic changes, there has lzeetrong belief that
innovations represent a critical source of competibdvantage (Crossan and
Apaydin 2010). Likewise, knowledge acquisition antkation through the
process of people training and education representessential source of
competitive advantage, too (Castellanos and Ma@itl). Such a conception was
particularly emphasized after Peters and WatermEd82) ground-breaking
proposition about the people as the firm’s mostiable asset.

During and right after economic downturns, thetfirspulse within the
firms and firms’ management, and even the adviceergito them, is to
consolidate the scarce organizational resourcesulijng costs and prohibiting
all but irremissible expenditures (Rhodes and &te2009). Contrariwise, both
innovation and education processes impose additammd, more often than not,
considerable expenses to the firms’ budgets. Hokyeémeesting in the increase
of innovative activities is among five strategig4priorities of contemporary
business organizations (HBR Analytic Services 201a) addition, a strong
positive correlation between innovation and peoptning and education
(Kimberly and Evanisco 1981; Mol and Birkinshaw 2P0implies that
investment in these activities is essential for fhesitive outcome of any
organizational innovative effort.

Another important issue related to the very corethié study is the
mutual influence between performance, innovatiod &ducation. There are
many studies which point to the positive correlatlzetween the processes of
innovation and education and business performalktmmp and van Leeuwen
2001; van der Sluist al. 2008), but studies that analyse interdependentieesé
three variables are quite rare.

Combining all these arguments, it could be considehat investing in
both innovations and employees’ knowledge and skitiprovement, through
regular education activities, should be a stratpgiarity of any modern business
organization, irrespective of the present econostate and cycle. Accordingly,
the main focus of this study is the mutual effedtich innovation and staff
education have on organizational performance dwaimyafter the great recession
economy of 2008. Thus, the basic research questitims study is:

RQ: Can the interactive effect of innovation andi@ion (training),
in the immature and underdeveloped market conditibrthe
Federation of Bosnia and Herzegovina, produce diffees in
the firms’ performance outcome?

This research question outlines the purpose anpesobthis study. Its
primary goal is to examine the impact of firm's avativeness, as well as the
moderating role of the firm’s educational systembusiness performance. The



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

2. LITERATURE REVIEW

Doing business in a modern hyper-competitive marigetalmost
impossible without the continuous development anprovement of competitive
advantages. At the beginning of the™2@entury, Joseph Schumpeter has
identified innovation as a main driver of econoraimnges (Schumpeter 1939).
Ever since then, the theory and practice of managénmecords continual growth
of research works on innovation as a crucial soaf@mmpetitive advantage.

Very often, the concept of innovation is treate@iochangeably with the
concepts of invention and creation (Man 2001, cligdlob and Bhattacharyya
2007). Both these latter concepts are relatedet@th of designing something that
previously did not exist, while the concept of imaton relates to the
implementation of previously created ideas. Furttee, the term innovation is
used in many different ways. Thus, in this studyjovation is regarded in
accordance with the following definitionctianges or modifications made to the
form, quality or status, whether to the system,ab&lur, structure, process,
product or service of an innovative organizationhere such a change or
modification represents a significant departurenfrthe previous statéBezdrob
2012, p. 11).

To properly comprehend the innovation phenomentois, mecessary to
identify the main reasons for undertaking innowatactivities, as well as the
factors which have the greatest impact on the sscaate of innovation
processes. The main innovation implementation reasloat could be identified
within the existing literature aresurvival of the organizatioflLand 1973, cited
by Herring and Galagan 20119ompetitive advantage creatiqhlill and Jones
1995; Dess and Picken 2000; Helfdt al. 2007), andbusiness performances
improvemen{Klomp and van Leeuwen 2001; Stock and Zachartds 2Huang
et al.2011).

Factors that affect the success rate of innovatocesses in
organizations are different and related to bothdharacteristics of organization
and organizational environment. Crossan and Apay@®i0) point to (and
explain) the following meta-constructs of innovatiprocesses: a) innovation
leadership — on the individual level and at theugréevel; b) managerial levers —
mission, goals and strategy, organizational legraind knowledge management,
organizational culture, etc.; and c¢) business @®se® — meta-constructs that
support innovation through initiation. Moreovere teffectiveness and innovation
quality are mainly determined by permanent empldgaening and development
(Wang and Ahmed 2001).

Apart from innovation, one of the key sources dtained competitive
advantage is organizational knowledge and emplogekgation (Nonaka 1991).



The main reasons for investing in employees’ edopatre: changes in
technology, increased complexity and uncertaintythef business environment,
growing demands of modern business in terms of skills (Bahtijarevé-Siber
1999). Likewise, the main objectives of educatiopabgrams are: improved
organizational competitiveness (Nonaka 1991), meed inimitability of human
capital (Fahy 2000), avoiding obsolescence of eyg®Ee’ knowledge, and
orientation and socialization of new employees (Batevi¢-Siber 1999).

Although the literature makes a precise distinctetween the concepts
of learning, training, education and staff develepin(Bahtijarewi-Siber 1999;
Rahimi¢ 2010), in this study the term education coversaativities that are
related to the advancement of knowledge, skillstzatults of employees.

Unfortunately, due to the constant turbulenceshim hodern business
environment, the knowledge gained during formaloation processes rapidly
outdates. Moreover, that type of knowledge is ifisigint for the present and,
especially, for the future requirements of the palsition. Thus, the mere survival
of any modern enterprise considerably depends oantinual process of staff
education. In order to provide the maximal effentl @eturn, training in modern
firms becomes all the more extensive in terms ofiricial costs and time
consumption. In order to improve the work efficigrand performance of each
employee as well as of the whole organization, atioc programs must be fully
relevant to the business objectives and goalstlay must encompass all firm’s
employees (Bartel 1994; Hurley and Hult 1998; Mad azak 2011).

Since firms are interested in organizational preessadvancement and
maximization of the results of firms’ activities,i$ clear that they are interested
in those factors that have the biggest impact osiness performance. It is
evident that the employees’ knowledge and skillpromement, through regular
education and training activities, and organizatldnnovation contribute to the
firm’'s competitive advantage and business perfoogeaimprovement (Klomp
and van Leeuwen 2001).

Staff education and organizational innovation astcamplementary
activities in respect to business performance. Mweeisely, staff training has a
positive effect on innovation (Laursen and Foss3}0@hich in return has a
positive relation to organizational performancedidp and van Leeuwen 2001).
Accordingly, it could be claimed that simultaneaugestment in educational and
innovation processes will result in a superior bess performance.



3. DATA AND METHODOLOGY

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

* employing at least 20 people,

» established in 2002 or earlier,

* not belonging to financial, health care, socialfesed, educational or public
sector.

A total of 152 responses (56.3%) were received,obuthich 120 were
valid (44.44%). The responding firms have the agersize of 170.7 (S.D. 290.7)
employees and the average age of 17.5 (S.D. 4%.y&€he estimated population
of the firms that comply with the described profdeabout 1500, so the expected
statistical error is around 9% (95% confidence lleverhe firms are
proportionally distributed among different industiand different geographical
parts of the F B&H.

3.1 M easur es and Resear ch Design

All variables were measured using data from thedooted survey
(independent variables) and from the official bareports of the corresponding
firms (dependent variables). The measurement spéins-year period from year
2006 to year 2010.

3.1.1. Dependent Variables

The research design is primarily determined by digective and
balanced view of business performance, which naks into account a balanced
picture of various aspects of firm's operationsughthe measure of business
performance is completely based on the balancecesam (BSC) principles
(Kaplan and Norton 1992). For that purpose, meastmaEn previous research
(Bezdrob and Rio Car 2012) were adopted for the purpose of this study

e “Average Labour Productivity” (Y;) — measure related to the “Internal
business process” perspective of BSC method, edtmulilas (logarithmic
transformation used):

Sales )

Y= i=[2006 2007, 2009, 2010]

4 '\'n:l of Employees/,

« “Average Return on Invested CapitallY,) — measure related to the
“Financial” perspective of BSC method, calculated a



¥ = ( b Erafa | = [2006, 2007, 2009, 2010
= ‘LZ \Equity + Long termﬂebt),_ ’ L= (2006, 2007000, 2010]

¢ “Number of Employees ChangéYs) — measure related to the “Learning and
growth” perspective of BSC method, calculated as:

Yoo (No.of Employees)agg — (No.of Employees)apge

(No.of Employees)ane
e ‘“Total Revenue Change”(Y,) — measure related to the “Customers”

perspective of BSC method, calculated as (logaiithransformation used):

¥, = (Sales) gy — (Sales) o

(Sales)zos

3.1.2. Independent Variables

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

*  Group 1- innovative firms which have well-established estional systems,

e Group 2- innovative firms which do not have well-estaldid educational
systems,

e Group 3-non-innovative firms.

Obviously, this is a simple case of a single tHex@l independent
variable —‘Firm Type” (X,), which differentiates these three types of firms.

Although it is usually considered differently (OECID05), in order to
avoid accidental innovative activities, it was amed that only those firms that
had introduced at least one new production proaedsone new product, during
the period from the year 2006 to the year 2010eweally innovative.

3.2 Results

Table 1 contains the means and standard deviatidnall model
dependent variables for all three groups of inddpatvariableX;. To test the
differences between the defined groups of firms, NOVA was employed in
order to examine a set of four dependent variabidich represents the firms’
performance outcome.

As it could be seen from Table 1, firms are alnemally distributed
among three groups, with sample sizes of 34, 36 3hdSince there are four
dependent variables in the model, these sample pizide for the identification
of large effect sizes with the required statistipalver of 0.8 (Haiet al. 2009).



Table 1. Descriptive statistics of dependent védesior groups ok,

Dep. variable Group of X; N Mean Std. Deviation
\a Group 1 34 11.72 1.05
Average Labour | Group 2 36 11.49 0.88
Productivity Group 3 36 11.50 0.69

Total 106 11.57 0.88
Y, Group 1 34 0.10 0.10
Average Return on Group 2 36 0.05 0.06
Invested Capital | Group 3 36 0.02 0.07
Total 106 0.05 0.08
Ys3 Group 1 34 0.51 0.59
Number of Group 2 36 0.28 0.60
employees change Group 3 36 0.21 0.63
Total 106 0.33 0.62
Ya Group 1 34 0.43 0.49
Total Revenue Group 2 36 0.19 0.44
Change Group 3 36 0.18 0.40
Total 106 0.26 0.45

Graphical representation of the same data is disglan Figure 1.

1

1

Figure 1. Graphical Display of Performance Meastwesroups ofX;



3.21. Assumptions

The most important assumptions for MANOVA - indegemnce,
normality and homoscedasticity, were evaluatedutjinathe SPSS. Independence
of observations is provided as much as possibl& wgndom selection of the
responding firms.

Originally, the dataset contained 120 cases, liiertet were six outliers
which laid more than five standard deviations advayn the mean value. These
outliers had a strong negative impact on the natynaf the dependent variables,
so these cases were removed from the dataset.eRudbhe, variabley; andY,
showed significant non-normality (skew > 2, kurosi 7), thus the logarithmic
transformation was used for these two variablegtoedy this violation.

The assumption of the homogeneity of variance-damae matrices
among all groups was checked through two testst,Rinivariate homogeneity
was assessed by the Levene's test. As it couleéde fsom the test results (Table
2), this assumption was met (significance > 0.05).

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

Dependent variable F df; df, Sig.
Y; — Average Labour Productivity 2.82 2 103 0.06
Y, — Average Return on Invested Capital 2.14 2 103 0.12
Y; — Number of Employees Change 0.17 2 103 0.84
Y, — Total Revenue Change 0.61 2 103 0.54

The second step assumed testing the equality ofatiance-covariance
matrices for all three groups using the Box’s t@ste obtained results from this
test were statistically significant at p < 0.00kaning that there was a significant
difference between the three groups on all var&ablalectively. In accordance
with the recommendation (Field 2009), eight cagagr(cases from each of group
2 and group 3) were randomly removed from the @atmsorder to equalize the
groups’ sizes. Upon this deletion a much betteultedsom the Box’s test was
obtained (M = 30.094, F(20, 37852) = 1.420, p =00)1roughly indicating the
equality of covariance matrices. Therefore, theumgion of homoscedasticity
was also met.

3.2.2. TheMANOVA Model Estimation

Since all assumptions were met, the next step waassess whether
there exist significant differences for all perf@amee variables across the three
groups of firms, first all dependent variables tbge and then each of them
individually (Hairet al. 2009).



All four most commonly used multivariate tests asatistically
significant atp < 0.003, indicating that the set of performance varialilas a
significant difference between three types of firfable 3).

Table 3. Multivariate Tests for Group Differencasherformance

Test Value F df, df, | »° | Power?!
Pillai's Trace 1.17| 16.18 12| 306 0.39 1.00
Wilks’ Lambda 0.004| 156.78 12| 269 0.84 1.00
Hotellings T 210.14 | 1727.79 12 296 0.99 1.00
Roy’s Largest Root 209.94 5353.38 4 102 0.99 1.00

! _ Computed using = 0.05; - p < 0.001

Additionally, univariate tests for all four depemdevariables indicate
that each of them individually has a significantimaffect (Table 4). Results
from both multivariate and univariate tests showattthe four performance
variables have a statistically significant diffeceracross the three types of firms.

Table 4. Univariate Tests for Group Difference®erformance

Typelll Adj. Mean
Variable ¥ of 5. R® | df | Square F n’ | Power?
Y, — Avg. Lab. Prod. | 14180.68| 0.99 3 4726.80 605869 0.99 1.00
Y, — Average ROIC 0.41| 0.38 3 0.14 22.88 | 0.40 1.00
Yz — No. of Emp. Chg. 13.15| 0.24 3 4.34 11.85| 0.26 1.00
Y, — Total Rev. Chg. 8.67| 0.28 3 2.89 14.64 | 0.30 1.00

! _ Computed using = 0.05;" — p < 0.001

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

Table 5. Between Groups Comparison Results

Dependent Group 1vs. Group 3 Group 2vs. Group 3
Variable Estim. | Hyp. | Diff. Estim. | Hyp. Diff.
Y; — Avg. Lab. Prod. 0.22 0| 0.22 -0.01 D -0.011
Y, — Average ROIC 0.08 0| 0.08 0.03 0 0.03
Y; — No. of Emp. Chg. 0.29 0| 0.29 0.07 0 0.07
Y, — Total Rev. Chg. 0.25 0| 0.25 0.01 0 0.01

"-p<0.05 -p<0.001

This contrast type, known agmple contrastwas well fitted to the main
interest of this study. Namely, to examine the iotpd firm’s innovativeness on
business performance and, simultaneously, the ratdgrrole of the firm's
educational system it makes sense to perform gxtddl type of comparison.



3.2.3. Discussion

All conducted tests, both multivariate (Table 3)l amivariate (Table 4),
show a significant main effect of the firm type ifable X;) on business
performance, which is indicated with four dependetformance variables. This
means that there exists a significant differencérin’s performance depending
on the group that a particular firm belongs to. Tpettern of performance
decrease between groups of firms could be obsdreedTable 1 and, especially,
from the diagrams displayed in Figure 1.

A MANOVA follow up analysis (Table 5) has showedatla significant
(genuine) group difference exists for three depahdariables -Y,, Y; andY,,
between Group 1 and Group 3, while same cannoséerted for the comparison
between Group 2 and Group 3. For the fourth dependgiable ¥;) there were
no significant differences for any group comparison

These research findings suggest that, even thowgé than a half of the
surveyed firms were innovative during the obsemedod, only those firms that
simultaneously invest in innovation and employe&gsowledge and skills
improvement have achieved superior performancetter words, the research
model provides an important insight relating to timeractive impact of
innovation and education on firms’ performance.

4. CONCLUSION

This study aims to explore the interdependence dxtwinnovation,
education and firm’'s performance outcome during #wm®nomic downturn.
Relying strongly on the existing knowledge basdores were focused on the
design of an appropriate research model that cbeldapplied to the market
conditions of the F B&H.

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

There are a few different limitations that applytlds research. First, a
single dataset was used in this study and no ua&ideof the model was
performed. Furthermore, all collected data comenfiame country only, so the
obtained results could be generalized only for plogulation from which the
sample was drawn. Thus, future studies may valittetenodel and make it more
general by applying it to different datasets.



This research and its results contribute to theylmicknowledge related
to organizational performance by providing a furtlesight into the mutual
interaction between innovation and education arar thombined impact on
business performance.
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