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Abstract
Any kind of innovative activity is driven by the urge for utmost success, continuous improve-
ment or mere survival. The same holds true for management innovation, arguably the most
advanced innovation type in the world of business. Although previously unjustifiably neglect-
ed, a significant number of studies have emerged recently that prove the potency of this type
of innovation. Following such a trend, this study explores another distinguishing feature of
management innovation – its durability. The study findings confirm the claim that companies
that are innovative in management achieve better business performance in the long run. In ad-
dition, the study provides further support for the new direction in researching the innovation
concept – an interdependent or synchronous approach to the adoption of different types of in-
novation on the company level.

Keywords: Management Innovation, Business Performance, Long-term, Bosnia and Herze-
govina

Introduction
Running a business in the modern world of fierce competition is unthinkable
without the persistent development of sustainable competitive advantages. Ever
since the early years of the 20th century scholars have argued that innovation is
one of the main drivers of economic changes (Schumpeter 1939). Following that
line of thought, management practitioners and scholars alike hold a strong belief
that innovations represent a critical source of competitive advantage and, conse-
quently, company performance (Crossan/Apaydin 2010). Even though this
propensity is primarily associated with the technological innovations, recent re-
search extends it to the non-technological innovations as well (Damanpour
2014).

The outcomes of management innovation process are complex and manifold in
their impact, because a great number of stakeholders are involved or affected by
different phases of the process (Birkinshaw/Hamel/Mol 2008). One set of partic-
ularly important outcomes is, definitely, the impact of management innovation
on company performance, which is, arguably, more potent and durable than any
other type of innovation (Hamel 2006, 2007).

When I first set out to do research on management innovation, almost ten years
ago, there were but a few empirical studies analysing the relationship between
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this type of innovation and company performance (Birkinshaw et al. 2008).
Since then, a number of studies related to many different aspects of the manage-
ment innovation concept emerged, primarily through the works of Hamel,
Birkinshaw, Mol, Damanpour, and Walker, but also many other scholars. Ac-
cordingly, nowadays one can find numerous studies on the relationship between
management innovation and company performance (see Damanpour 2014 and
Walker/ Chen/Aravind 2015).

All these studies (e.g. Damanpour/Walker/Avellaneda 2009; Walker/Daman-
pour /Devece 2011; Bezdrob/Šunje 2012; Sapprasert/Clausen 2012) undoubtedly
point to the positive link between management innovation and company perfor-
mance. However, no study tends to compare the potency of management innova-
tion and innovation of any other type. The same holds true for the comparison of
durability of innovation.

Assuming such a factual situation, this study was conceived to empirically test
the above claims about management innovation durability, and hence provide a
deeper insight into the issue. More specifically, it aims to quantitatively explore
the long-term performance of managerially innovative companies and, subse-
quently, compare it with the long-term performance of non-innovative com-
panies. Thus, the basic research question of this study is as follows:

RQ: Do managerially innovative companies achieve higher long-term busi-
ness performance than non-innovative companies, and, if they do,
whether such a performance difference increases with time?

This research question outlines the purpose and scope of this study. Appropriate
hypotheses were devised on that basis and, subsequently, a corresponding re-
search design was adopted. The data analysis was done on a sample of com-
panies that are registered in the Federation of Bosnia and Herzegovina.

The following section provides a review of literature related to management in-
novation and ends with a list of research hypotheses that will be subsequently
tested. The third section describes the data and research design, as well as the
method used in empirical data analysis. The section ends with a detailed report
and discussion about the obtained results. Finally, the paper finishes with some
concluding remarks about the study.

Literature Review
Although several authors have previously studied the management innovation
phenomenon (Gruber/Niles 1972, 1974; Stata 1989; Abrahamson 1991; Daman-
pour 1991), only after initial works of Hamel, Birkinshaw and Mol on this topic
(Birkinshaw/Mol/Hamel 2005; Birkinshaw/Mol 2006; Hamel 2006, 2007), was
more attention towards this very important type of innovation created within the
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academic community. Gary Hamel’s book “Future of Management” (2007) was
of a particular importance for the advancement of studies on management inno-
vation. In this book, Hamel, in his distinctive way, invokes and encourages both
management theorists and practitioners to invent a new management concept for
the 21st century. Most recent works of Fariborz Damanpour provide a compre-
hensive overview of the current understanding and perspective on research into
management innovation (Damanpour/Aravind 2012, Damanpour 2014).

Relying on the theory set up by these scholars, and in particular on Gary
Hamel’s work, this study deals with management innovation as, perhaps, one of
the most important competitive advantages of a company, and, ultimately, supe-
rior business performance in the long run.

Management Innovation – The Definition
Arguably, the most important process in any business organization is how such
organization is managed, that is which management model is employed. Further-
more, adjusting such management model to the ever-changing business environ-
ment is of paramount importance to all modern companies, not only to the suc-
cessful operations, but even for the very existence (De Witt/Meyer 2014). The
managerial practices and procedures that enable this adjustment, called manage-
ment innovation, keep the business currently successful and, more importantly,
enable a sustainable competitive advantage over a longer period of time (Hamel
2006).

Very often, the term innovation is treated interchangeably with the term inven-
tion. The latter term is related to the act of designing something that previously
did not exist, while innovation relates to the implementation of previously creat-
ed ideas. First to make the distinction between these two terms was Joseph
Schumpeter in his theory of innovation (Schumpeter 1939). He recognized inno-
vations as a critical driver of economic change, while the inventions are outside
and beyond the field of economics (Shaw Solo 1951).

Later on, many other authors offered their definitions of (different types of) in-
novations (Damanpour 1992; Hargrave/Van de Ven 2002; Crossan/Apaydin
2010), but in each of these definitions one can find two important determinants
of the innovation concept – "change" and "novelty". Thus, in this study, the fol-
lowing definition of innovation is used:

Changes or modifications made to the form, quality or status, of any system, behaviour, struc-
ture, process, product or service of an innovative organization, where such a change or modifica-
tion makes a completely new or significant shift from the previous state.

This definition brings a very important determining factor about comprehension
of innovation concept. Specifically, definition states that changes or modifica-
tions can produce a completely new state or cause a significant shift from the
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previous state, and innovations relate to both outcomes. This is important be-
cause there exist two approaches to defining management innovations (Mol/
Birkinshaw 2009). According to the first approach, management innovation as-
sumes only those practices, tools or structures that have never been introduced
or used before (i.e. new to the state-of-the-art). The other approach refers to
those management innovations that are new to a particular business organiza-
tion, and are adapted from another context (for example, practices and/or struc-
tures previously introduced in a similar organization). Innovation that is com-
pletely new to the world is quite rare (Hamel 2006), and can be conceived only
by a small number of innovative firms. Thus, in this study, the second approach
to defining management innovation is adopted.

Based on previous reasoning, and relying on the definition given by Mol and
Birkinshaw (2007), the management innovation definition that fits the research
goals in this study can be stated as follows:

Management innovation is an implementation, change or adaptation of managerial practices,
processes, tools and/or structures, where such implementation, change or adaptation makes a
completely new or significant shift from the previous situation, intended for improving the orga-
nization's business performance.

Decomposing this definition into its constituent parts, one can find the answers
to three key issues related to the concept of management innovation (Birkinshaw
et al. 2008): 1) what is being innovated; 2) how “new” innovation needs to be;
and 3) what is the purpose, or the ultimate goal of management innovation?

First, the statement of "managerial practices, processes, tools and/or structures"
refers to all managerial activities that managers undertake (Hamel 2006). This
indicates that the implementation, change or adaptation of any activity that man-
agers do can be considered as a management innovation, which provides a direct
answer to the first key issue of the management innovation concept.

Second, in response to another key issue, the operational definition of manage-
ment innovation clearly indicates that innovation does not have to be completely
new to the world, but “only” new to the organization which implements it.

The third critical element of the definition – the goal of improving the organiza-
tion’s business performance, is the primary reason why innovative organizations
generally engage in the innovation process and accept all the risks that the pro-
cess brings (Birkinshaw et al. 2005).

As Hamel argues that management innovation can make a drastic improvement
in company’s competitive position and, consequently, produce long-lasting busi-
ness performance (Hamel 2006), it is this inseparable connection between man-
agement innovation and business performance that is of main interest for this
study, with a particular emphasis on performance durability.
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Management Innovation – The Effects
Measuring the strength and direction of influence, or assessing the consequences
of introducing any kind of innovation is a difficult task. However, it is a com-
mon belief that innovation is important for performance, competitive advantage
and business success (Stock/Zacharias 2011; Damanpour 2014). In addition, the
improvement of managerial practices contributes to increasing the productivity
and competitive advantage of a company, and thus improving the macroeconom-
ic performance (Birkinshaw et al. 2005).

From the available literature (Crossan/Apaydin 2010) it is easy to recognize that
the main reasons for the company to engage in uncertain and risky process of
innovation are: 1) solving serious organizational problems, and even the sur-
vival of the company (Land 1973), 2) advancing competitive position (e.g. Helfat
et al. 2007), and 3) improving business performance (e.g. Mol/Birkinshaw
2009). Although at first glance these three reasons describe very similar organi-
zational drivers, there is a significant difference between them. While the first
driver of innovative activities is the question of the mere existence of company,
the second and third reasons are related to the issues of company's effectiveness
and efficiency, respectively. Whatever the reason is, innovation is one of the
most important aspects of modern business.

On the other hand, the company’s welfare is the primary goal of the effective
managers, and all the actions and activities they do are in the best interests of the
company (Drucker 1974). Combining that with the fact that all the major man-
agement innovations came not from academic laboratories or hypothetical envi-
ronments, but from really innovative business organizations (Hamel 2006), one
can conclude that the effects of introducing management innovations are clearly
and undoubtedly on the line of advancing the success of innovative organization.

Indeed, even the superficial analysis of some examples points toward the impor-
tance and effect size of management innovation:
n Taylor's and Fayol's principles of management represent the foundation of

modern management (Weihrich/Koontz 1994) – establishing the fundamental
principles of managing business organizations.

n The introduction of the industrial research laboratory by General Electric still
represents the basis of the competitive position of this industrial giant
(Hamel 2006) – establishing a long-lasting competitive position.

n The divisional structure (M-Form), introduced by General Motors, is the
dominant organizational structure for large diversified companies (Chandler
1962) – providing a solution to complex and critical management problems.

n Employee empowerment in order to increase the efficiency and quality of
products launched by Toyota Corporation led this company to the industry
leader position worldwide (Spear/ Bowen 1999) – providing necessary con-
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ditions for improvement of or directly increasing the performance of a busi-
ness organization.

Last but not least, two important features of management innovation need to be
emphasized – durability and potency. As Hamel (2006; 2007) asserts, the posi-
tive effect of management innovation provides a powerful advantage to an inno-
vative company and lasts much longer than is the case with any other type of
innovation, including the most significant technological breakthroughs.

Management Innovation – Impact on the Long-term Performance
Academic circles have started pointing to the strong link between innovative ac-
tivities (causes) and improvements in business performance (effect) since the
early years of the 20th century. All competent groups – managers, policy makers,
and academics agree on the importance of innovation, both on macro (macroe-
conomic growth) and micro (company performance) level (Damanpour 2014).
The latter impact domain is of particular interest, since the main goal of this
study is to explore the relationship between management innovation and busi-
ness performance in the long run.

A number of studies support the presence of a positive link between innovation
and business performance (Porter 1990; Klomp/van Leeuwen 2001; Stock/
Zacharias 2011), but the emphasis in these studies is mainly on technological in-
novation. Nevertheless, recently have been a number of empirical studies con-
firming positive contribution of management innovation to the company perfor-
mance (Damanpour 2014; Walker et al. 2015). In these studies, both manage-
ment innovation and performance is measured in many different ways, but mea-
surement period is usually short-term (Mol/Birkinshaw 2009; Walker et al.
2011; Nieves 2016) or mid-term (Bezdrob/Šunje 2012; Sapprasert/Clausen
2012; Hervas-Oliver/Ripoll-Sempere/Moll 2016).

All these results support the claims of the positive impact of management inno-
vation on business performance. However, the main goal of this study is to test
the claim of potency and, in particular, durability of management innovation. Al-
though there are no empirical studies of the long-term effect of innovation, many
cases from the real-world companies strongly support such a claim (Hamel
2006, 2007). In order to address this issue correctly, an appropriate testing mod-
el and accompanying research design should be established.

As the first step in implementing this testing model, the long-term business per-
formance of the innovative and non-innovative companies should be compared.
Accordingly, the first hypothesis of this study is:

H1: The business performance of innovative companies in a long run is higher
than that of non-innovative companies.

2.3.
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A favourable outcome of testing the first hypothesis can be considered as satis-
fying the necessary conditions for management innovation durability. Here, a
favourable outcome assumes that the rivalling null-hypothesis (“There is no
difference in a long-term business performance between innovative and non-in-
novative companies.”) has been rejected.

For the full support of the main assertion of this study – the potency and durabil-
ity of management innovation, the performance superiority over time of innova-
tive companies should be assessed. Thus, the second hypothesis is posed as:

H2: The difference between long-term performance of innovative and non-in-
novative companies increases with time.

These two hypotheses define the testing model and determine the corresponding
research design, which is presented and described in the following section.

Finally, due attention should be paid to the meaning of the expression “long-
term”, that is, to provide some answers to the question “How long is long-
term?” In the context of this study, the expression “long-term” is related to the
length (or duration) of a particular period of time. Determining (or measuring)
the length (or duration) of this period of time (expressed in certain time units –
months, years, decades) depends on the circumstances and context to which the
measurement relates.

In accounting, for example, anything longer than one year can be considered as
a long-term, while in the investing realm, according to the “BusinessDic-
tionary.com”, long-term is a period in which an asset is held for at least seven
years. In economics it relates to the period during which a complete adjustment
to the changes can be made (Samuelson/Nordhaus 1995), which does not pro-
vide any specific duration.

Obviously, “long-term” is not an absolute term, but is defined arbitrarily in any
given study in accordance with a specific circumstantial context. Consequently,
for this study, “short-term” corresponds to the time period of up to one year,
while “long-term” is related to a period of ten or more years. All time-periods
whose duration falls between one year and ten years are considered as “mid-
term”.

Data and Methodology
The study has been conducted through two phases over a six-year period. The
first phase was a survey of 320 randomly selected companies that are registered
in the Federation of Bosnia and Herzegovina, conducted in 2012. All selected
companies comply with the following profile:
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n employing at least 20 people (in any year during the period from 2006 to
2010),

n established in 2002 or earlier,
n privately owned or with mixed ownership (majority private capital),
n not belonging to financial, health care, social welfare, educational or public

sector.
The second phase of the study was an archival research of financial reports from
the companies that have sent valid responses to the survey, for three time-peri-
ods: 2005-2006, 2005-2010, and 2005-2015. Archival research assumed the ob-
taining of data which are necessary for the assessment of long-term business
performance (data from balance sheets and income statements) for the com-
panies whose representatives – top and mid-level managers, completed the sur-
vey questionnaires. The data were obtained from the Financial-Intelligence
Agency (former Agency for Financial, Information and Agential Services).

A total of 168 responses (52.50%) to the survey were received, out of which 143
were valid (44.69%). However, by 2015, the ending year of the third study time-
period, nine companies ceased to exist, thus leaving 134 (41.88%) valid partici-
pants in the study.

The estimated population of the companies that comply with the described pro-
file is about 1500, so the expected statistical error is around 9% (95% confi-
dence level). The companies are proportionally distributed among different in-
dustries and different geographical parts of the Federation of Bosnia and Herze-
govina.

Research Design and Measures
The main concern of this study is the trend of improvement in business perfor-
mance over different time-periods, and the comparison of such trends between
different groups of companies. In order to conduct an appropriate testing, the
mixed design with two-way MANOVA was employed. This data analysis tech-
nique is especially useful when the group difference on a latent variable needs to
be compared across different levels of two independent factors (Verma 2016).

The corresponding research design is presented in Figure 1. Business perfor-
mance (the latent variable) of randomly selected companies from the target pop-
ulation was evaluated through three different time-periods (within-subject fac-
tor): 2005-2006, 2005-2010, and 2005-2015 (factor 2), and then compared on a
group level (between-subject factor) – innovative companies vs. non-innovative
companies (factor 1). Here, innovativeness is strictly related to the management
innovations.

3.1.
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Layout of the research design

The latent variable, business performance, is measured by three indicators,
which are listed and described in the section below. As it can be seen from Fig-
ure 1, there are six sets of business performance measures, which are designated
with MGi-TPj (i = 1, 2; j = 1, 2, 3). Each measure-set (MGi-TPj) relates to the sin-
gle data-cell of the research design matrix, where one dimension of this matrix is
defined by the factor 1 – independent variable G (Innovativeness), and the other
dimension is defined by the factor 2 – independent variable TP (Time-period)

The independent variable G was measured using data from the survey, while the
dependent variable was measured using data from the official balance reports of
the corresponding companies. For the independent variable G, the measurement
spans a five-year period from the year 2006 to the year 2010, while the measure-
ment for the dependent variable spans three time-periods determined by inde-
pendent variable TP – from the year 2005 to the year 2006, from the year 2005
to the year 2010, and from the year 2005 to the year 2015.

Dependent Variables
Usually, the profitability, measured by some appropriately chosen (key) perfor-
mance indicator(s), is a determinant of short-term business success, while the
growth, in its widest sense, is used as a determinant of long-term business suc-

Figure 1.
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cess. Simultaneous business success in short and long-term is the main challenge
and ultimate goal of the company’s management (Hill/Jones 2013). Thus, the
performance measurement and management is of an utmost importance for to-
day’s managers (Lebas/Euske 2007).

Traditionally, the measurement of business success relied on the data obtained
solely from the financial functions. However, purely financial measurement sys-
tems tend to have a short-term view of the company’s performance (Neely/
Kennerley/Adams 2007). To overcome this flaw, in the late 1980 s, in both the
theory of management and business practice, an accelerated development and
implementation of multidimensional performance measurement systems has
started (Bititci/Carrie/McDevitt 1997). Finally, to assess a company’s long-term
business success, an appropriate growth measurement system needs to be adapt-
ed.

The research design of this study is primarily determined by the objective view
of business performance in the long run. Consequently, an adequate set of mea-
sures had to be adopted. The most basic indicators of company growth (decline)
are positive (negative) changes in the number of employees, revenue, and total
assets during the particular time-period. Based on that premise, for the depen-
dent latent variable – business performance (in the long run), a very simple
three-indicator measure was adopted. Those three indicators are:
n “Change in the Number of Employees” (Y1) – measuring increase (decrease)

in the number of employees in three time-periods: 2005-2006, 2005-2010,
and 2005-2015 (logarithmic transformation used):

Y1
i = No .  o f  Employees i − No .  o f  Employees 2005

No .  o f  Employees 2005
; 

i = 2006,  2010,  2015  
n “Change in the Revenue” (Y2) – measuring revenue growth (decline) in three

time-periods: 2005-2006, 2005-2010, and 2005-2015 (logarithmic transfor-
mation used):

Y2
i = Revenue i − Revenue 2005

Revenue 2005
; i = 2006,  2010,  2015  

n “Change in the Total Assets” (Y3) – measuring total assets growth (decline)
in three time-periods: 2005-2006, 2005-2010, and 2005-2015 (logarithmic
transformation used):

Y3
i = Total Assets i − Total Assets 2005

Total Assets 2005
; i = 2006,  2010,  2015  

For the monetary related variables, Revenue and Total Assets, a correction by in-
flation coefficient was made, so that all values are shown in BAM from 2006.
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Independent Variables
As can be clearly seen from Figure 1, the research design must ensure compari-
son between the following two groups of companies:
n Group 1 – companies that have not implemented any management innova-

tion during the five-year period, from the year 2006 to the year 2010 – non-
innovative in management,

n Group 2 – companies that have implemented some management innovation
during the five year period, from the year 2006 to the year 2010 – innovative
in management.

Obviously, this is a simple case of a single non-metric independent variable –
“Innovativeness” (G), which has two levels to differentiate between these two
groups of companies.

In order to distinguish between these two groups an appropriate measure has
been developed, which completely relies on the relevant literature on manage-
ment innovation (Hamel 2006, 2007, 2012; Mol/Birkinshaw 2009; Birkinshaw
2010). Based on the list of important and noteworthy innovations in different ar-
eas of management (Mol/Birkinshaw 2007), a relevant selection of the signifi-
cant and widespread management innovations (such as supply chain manage-
ment, balanced scorecard, enterprise resource planning...) has been classified in
four categories: Process, Strategy & Performance, Customer & Information, and
People & Structures. All surveyed companies were then instructed to point out
the management innovations they have implemented during the period from the
year 2006 to the year 2010.

Based on the gathered data, companies were allocated to specific groups. If a
particular company has implemented at least one new management practice,
process or structure in two or more categories, during the period from the year
2006 to the year 2010, then it is assumed that the company is innovative in man-
agement (Group 2). All other companies are considered as non-innovative in
management (during the specified time-period) and, therefore, assigned to
Group 1.

The second independent variable – Time-period (TP), identifies three time-peri-
ods through which the dependent variable measurement was taken:
n Time-period 1 – initial time-period that lasts from the year 2005 to the year

2006,
n Time-period 2 – intermediate time-period that lasts from the year 2005 to the

year 2010,
n Time-period 3 – final time-period that lasts from the year 2005 to the year

2015.
The initial time-period (Time-period 1) serves as an initial measurement, or as
an equivalent to the short-term measurement period. Analogously, the intermedi-
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ate time-period (Time-period 2) serves as an equivalent to the mid-term mea-
surement period, and final time-period (Time-period 3) serves as an equivalent
to the long-term measurement period.

Results
As previously stated, a mixed design with two-way MANOVA was used to in-
vestigate the effect of management innovativeness on companies’ performance
during different time-periods. Subsequently, companies were classified into two
groups – innovative and non-innovative, and three indicators were selected to
measure the dependent variable – long-term business performance. Table 1
shows the means and standard deviations of all model indicator variables for
both groups of independent variable G.

As can be seen from Table 1, there is a big discrepancy in the number of com-
panies in the two groups, with the sample sizes of 106 and 28, for Group 1 and
Group 2, respectively. Such a difference is expected, because the managers’ fo-
cus, in general, is on technology/technical innovation and not on management
innovation (Hamel 2007). However, since there are only three dependent vari-
ables in the model, these sample sizes provide for the identification of medium
effect sizes with the required statistical power of 0.8 (Hair/Black/Babin/Ander-
son 2009).

Descriptive statistics of indicator variables for groups of G

 2005-2006 2005-2010 2005-2015

Indicators Groups N Mean Std.
Dev. Mean Std.

Dev. Mean Std.
Dev.

Y1

(Change in the
Number of
Employees)

Group 1

Group 2

106

28

0.144

0.216

0.336

0.471

0.435

1.083

0.805

2.076

0.621

1.520

1.601

2.989

Total 134 0.159 0.368 0.570 1.207 0.809 1.993

Y2

(Change in the
Revenue)

Group 1

Group 2

106

28

0.027

0.159

0.396

0.957

0.146

1.346

0.607

4.133

0.240

2.841

1.040

8.683

Total 134 0.054 0.559 0.396 2.000 0.784 4.158

Y3

(Change in the
Total Assets)

Group 1

Group 2

106

28

0.159

0.128

0.420

0.419

0.508

1.368

0.697

2.364

0.815

2.275

1.283

4.298

Total 134 0.152 0.419 0.688 1.281 1.120 2.325

Assumptions
To obtain reliable findings with the mixed design two-way MANOVA, the as-
sumptions required for it must hold true. Thus, before the findings evaluation

3.2.

Table 1.

3.2.1.

Long-Term Performance Implications of Management Innovation 221

https://doi.org/10.5771/0949-6181-2019-2-210 - Generiert durch IP 216.73.216.57, am 04.03.2026, 18:24:02. © Urheberrechtlich geschützter Inhalt. Ohne gesonderte
Erlaubnis ist jede urheberrechtliche Nutzung untersagt, insbesondere die Nutzung des Inhalts im Zusammenhang mit, für oder in KI-Systemen, KI-Modellen oder Generativen Sprachmodellen.

https://doi.org/10.5771/0949-6181-2019-2-210


and discussion, a testing of these assumptions was conducted through the IBM®

SPSS Statistics®.

Data type and independence of observations
In this research design, all three indicators of the dependent variable (number of
employees, revenue, total assets) are metric, while independent variables (inno-
vativeness and time-period) are categorical, providing that data type assumption
holds true. Independence of observations was provided to the extent possible by
a random selection of the responding firms.

Outliers and missing data
Originally, there were 134 cases in the dataset, where twelve of them were out-
liers, which laid more than four standard deviations away from the mean value.
These outliers would have a strong negative impact on the MANOVA results, as
well as on the normality of the indicators, so appropriate remedy actions were
taken (Tabachnick/Fidell 2007). Five cases were removed from the dataset and
the other seven outlier values were reduced in such a way that they fall within
the region of (ȳi + 2σ, ȳi + 4σ).

All this remedy actions have resulted in a slight sample size decrease (from 134
to 129 cases), but there are no multivariate outliers in the sample, and the nor-
mality of the indicators was significantly improved (more specifically, outliers
and normality after the data transformation). At the same time, the power of the
test is preserved, since the sample size was almost intact.

There were no missing data in the sample, so in relation to this assumption no
action of any type was taken.

Normality
All indicators in the dataset showed significant non-normality, thus the logarith-
mic transformation was used to remedy this violation. After transformation, all
but five indicators showed a normal distribution. Since the MANOVA analysis
is robust to modest violations of normality for the sample size of at least 20 in
the smallest cell (Tabachnick/Fidell 2007), it can be considered that findings
may not be severely affected. This violation can be further compensated by de-
creasing the p value while testing the significance of MANOVA statistics (Ver-
ma 2016).

The means and standard errors of the transformed variables for both groups of
independent variable G are presented in Table 2. Graphical representation of the
same data is displayed in Figure 2.
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Means and standard errors for the transformed indicator variables for groups of G

Measure Innovativeness Time-period Mean Std. Error

Ỹ1

(Change in the Number
of Employees)

Non-innovative
(Group 1)

2005-2006 -0.696 0.038

2005-2010 0.329 0.048

2005-2015 0.395 0.075

Innovative
(Group 2)

2005-2006 -0.645 0.076

2005-2010 0.595 0.096

2005-2015 0.755 0.149

Ỹ2

(Change in the Revenue)

Non-innovative
(Group 1)

2005-2006 0.217 0.027

2005-2010 0.340 0.043

2005-2015 0.108 0.084

Innovative
(Group 2)

2005-2006 0.156 0.053

2005-2010 0.521 0.086

2005-2015 0.609 0.167

Ỹ3

(Change in the Total
Assets)

Non-innovative
(Group 1)

2005-2006 0.099 0.026

2005-2010 0.039 0.063

2005-2015 0.526 0.067

Innovative
(Group 2)

2005-2006 0.055 0.051

2005-2010 0.339 0.126

2005-2015 0.865 0.133

Graphical display of marginal means of transformed performance indicators

Homogeneity of variances and variance-covariance matrices
The equality of the variance-covariance matrices for all groups was checked us-
ing the Box’s test. The obtained results from this test [M = 62.857, F(45, 7008)
= 1.204, p = 0.165] were not statistically significant at p < 0.001, meaning that
there were no difference between the two groups on all variables collectively.
Therefore, the assumption of homogeneity of variance-covariance matrices was
met.

The assumption of the homogeneity of variances was assessed by the Levene’s
test. This assumption was met (p > 0.05) for all but one indicator. Even though

Table 2.

Figure 2.
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the mixed design research assumes the homogeneity of variances, this is a very
slight violation, so it could be tolerated. However, because of this violation, the
family-wise error must be strictly controlled.

Multicollinearity
For this type of research design, all indicators should be moderately correlated
to each other for all cells, with correlation below 0.9 in order to avoid the multi-
collinearity (Verma 2016). Correlations between all indicators are higher than
0.3 and below the 0.9, except for the first time-period (2005-2006), where a
slight deviation exists – corr(Ỹ1, Ỹ3) = 0.144 (<0.3). This means that multi-
collinearity does not exist, so this assumption was met.

Sphericity
The Mauchly’s W test was used for testing the sphericity assumption. The chi-
square statistics associated with Mauchly’s W test was significant for all levels
of the within-subject factor, so the sphericity assumption was not met. Thus, the
Greenhouse-Geisser correction in the degrees of freedom should have been
used.

The MANOVA Model Estimation
Since all assumptions were met or there exists an adequate compensation, the
next step was to assess if significant differences exist for performance indicators
across the two groups of companies through the three time-periods, first for all
indicators combined and then for each of them individually.

The family-wise error rate was taken as α = 0.05 for the MANOVA test, while
for the follow-up ANOVA tests for main effects, the inflated family-wise error
was used as α = 0.017 (= 0.05/3). Wilks’ Lambda (λ) was used as a multivariate
test. Table 3 displays test results for the effect of innovativeness (between-sub-
jects), time-period (within-subjects), and interaction between time-period and in-
novativeness on the three performance indicators.

As can be seen from Table 3, there exists a significant multivariate effect across
the interaction between innovativeness and time-period [Wilks’ λ = 0.855, F(6,
122) = 3.442, p = 0.004], which is the most important test for this research de-
sign. Since this test was significant, a follow-up ANOVA for each performance
indicator had been conducted (main effects).

The multivariate effect of innovativeness (G) is not significant, irrespective of
time-period [Wilks’ λ = 0.958, F(3, 125) = 1.810, p = 0.149]. This means there
is no difference in combined performance indicators between two different
groups of companies (innovative and non-innovative). At the same time, the
multivariate effect of time-period (TP) is significant, irrespective of the com-
panies’ group [Wilks’ λ = 0.109, F(6, 122) = 166.109, p < 0.001]. This finding

3.2.2.
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points toward an increase in companies’ business performance over time, which
may be observed from Table 2 and, especially, from the diagrams displayed in
Figure 2.

Multivariate tests for group differences

Effect Value F df1 df2 Sig. r Power
Wilks’ λ Intercept 0.639 23.533 3 125 0.000 0.60 1.000

Innovativeness (G) 0.958 1.810 3 125 0.149 0.20 0.462
Time-period (TP) 0.109 166.109 6 122 0.000 0.94 1.000
Interaction – TP x G 0.855 3.442 6 122 0.004 0.38 0.935

Table 4 shows the repeated measure ANOVA test results for the interaction (TP
x G) main effect on each of the performance indicators separately. Since the
sphericity assumption has been violated, the Greenhouse-Geisser correction of
degrees of freedom was used for all three performance indicators, as well as the
inflated family-wise error α = 0.017.

Repeated measures ANOVA results for the interaction (TP x G) – Main effect

Source Measure Σ of
sq. df Mean

sq. F Sig. r Pwr

TP x G Ỹ1 Greenhouse-Geisser 1.038 1.474 0.705 3.439 0.049 0.16 0.551

 Ỹ2 Greenhouse-Geisser 3.311 1.270 2.608 8.862 0.002 0.25 0.897

 Ỹ3 Greenhouse-Geisser 1.846 1.598 1.155 6.448 0.004 0.22 0.847

Error Ỹ1 Greenhouse-Geisser 38.347 187.139 0.205     

(TP) Ỹ2 Greenhouse-Geisser 47.453 161.267 0.294     

 Ỹ3 Greenhouse-Geisser 36.367 202.984 0.179     

As can be seen from Table 4, the most important main effect for this research is
that the interaction between time-period and innovativeness (TP x G) is signifi-
cant, at the level of 0.017, for the effects of indicators Ỹ2 (Change in the Rev-
enue) and Ỹ3 (Change in the Total Assets), and not significant on indicator Ỹ1
(Change in the Number of Employees). This means that the difference in busi-
ness performance between the two groups of companies is primarily induced by
the difference in indicators Ỹ2 and Ỹ3, and some underlying combination of the
three performance indicators. To break down this interaction a further analysis
of simple effects for each performance indicators was conducted.

The last step in the MANOVA model estimation procedure is the examination of
simple effects for each performance indicator separately. These effects can be
examined from Table 5, where simple effects of G on different levels of TP are
shown, as well as from Figure 2, where interaction (TP x G) charts for all three
indicators are displayed.

Table 3.

Table 4.
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Simple effects of G within each level of TP

Measure Period Σ of sq. df Mean
sq. F Sig.* r

Ỹ1

(Change in
the Number
of Employees)

2005-2006 Contrast 0.055 1 0.055 0.368 0.545 0.06

 Error 19.023 127 0.150    

2005-2010 Contrast 1.470 1 1.470 6.123 0.015 0.21

 Error 30.497 127 0.240    

2005-1015 Contrast 2.691 1 2.691 4.674 0.033 0.19

 Error 73.119 127 0.576    

Ỹ2

(Change in
the Revenue)

2005-2006 Contrast 0.078 1 0.078 1.049 0.308 0.09

 Error 9.407 127 0.074    

2005-2010 Contrast 0.673 1 0.673 3.505 0.063 0.16

 Error 24.376 127 0.192    

2005-1015 Contrast 5.226 1 5.226 7.23 0.008 0.23

 Error 91.793 127 0.723    

Ỹ3

(Change in
the Total
Assets)

2005-2006 Contrast 0.040 1 0.040 0.581 0.447 0.07

 Error 8.755 127 0.069    

2005-2010 Contrast 1.869 1 1.869 4.509 0.036 0.18

 Error 52.63 127 0.414    

2005-1015 Contrast 2.392 1 2.392 5.184 0.024 0.20

 Error 58.586 127 0.461    

* – Bonferroni adjustments for multiple comparisons

Estimated marginal means for interaction (TP x G) – pairwise comparisons

Measure Period Mean difference
G2 – G1

Standard
Error Sig.*

Ỹ1

(Change in the Number of
Employees)

2005-2006 0.052 0.085 0.545

2005-2010 0.266 0.108 0.015

2005-1015 0.360 0.167 0.033

Ỹ2

(Change in the Revenue)

2005-2006 -0.061 0.060 0.308

2005-2010 0.180 0.096 0.063

2005-1015 0.502 0.187 0.008

Ỹ3

(Change in the Total Assets)

2005-2006 -0.044 0.058 0.447

2005-2010 0.300 0.141 0.036

2005-1015 0.339 0.149 0.024

G1 – Non-innovative companies; G2 – Innovative companies; * – Bonferroni adjustments for
multiple comparisons

As can be seen from Table 5, the simple contrasts for last time-period on each of
the performance indicators are statistically significant (p < 0.05). These results

Table 5.

Table 6.
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are based on the estimated marginal means linearly independent pairwise com-
parisons (Table 6), where Bonferroni adjustment for multiple comparisons was
used.

The results presented in Table 6, as well as the charts displayed in Figure 2,
show that values of difference in the marginal means between the innovative
(Group 2) and non-innovative companies (Group 1) are non-decreasing for all
performance indicators.

These simple contrasts showed that there exist statistically significant differ-
ences, at the level of 0.05, between innovative companies (Group 2) and non-
innovative companies (Group 1) for all performance indicators – Ỹ 1 (Change in
the Number of Employees), Ỹ2 (Change in the Revenue), and Ỹ3 (Change in the
Total Assets), in the long run. Furthermore, they also showed that this difference
increase with time.

Interpretation of the Results
As previously stated, all assumptions for mixed design two-way MANOVA are
met or there are appropriate corrections for their violation, so the results from
the conducted analysis can be considered as reliable. Hence, a few insights about
the relationship between management innovation and long-term business perfor-
mance may be inferred and, consequently, some deeper understanding of man-
agement innovation phenomenon. Of course, all of that is under the conditions
of the market and business environment in the Federation of Bosnia and Herze-
govina.

The most important multivariate effect – that across the interaction between
companies’ innovativeness and time-periods, was statistically significant (Table
3). This finding tells us that there exists a difference in business performance
over time between innovative and non-innovative groups, which supports the
first hypothesis in a way that the rivalling null-hypothesis may be rejected. At
the same time, having this effect significant, a follow up analysis has become
meaningful.

The simple effect analysis results (Tables 5 and 6) revealed that the difference
between innovative and non-innovative companies is positive and statistically
significant for all performance indicators for the third time-period (2005-2015),
and for performance indicators Ỹ1 and Ỹ3 for the second time-period
(2005-2010). This finding, along with the significant multivariate interaction ef-
fect, fully supports the first hypothesis of this study.

Interaction diagrams (Figure 2) show that for innovative companies the average
values of all performance indicators increase over time. For non-innovative
companies, however, this trend varies a lot – either average values increase all
the time (Ỹ1) or increase and then decrease (Ỹ2) or decrease and then increase
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(Ỹ3). Furthermore, the difference between mean values of each performance in-
dicator for innovative and non-innovative companies increases over time (Table
6). This means that performance superiority, indicated by combined long-term
performance indicators – Ỹ1, Ỹ2, and Ỹ3, increase over time, which provides a
full support for the second hypothesis of this study.

Discussion
The economic situation, as well as the overall business climate in Bosnia and
Herzegovina are not really favourable for running the companies. In addition,
the global financial crisis coincided with the research period, thus making the
business conditions even worse. In such a harsh environment, managers must act
fast and in an innovative way in order to properly address all business chal-
lenges. Consequently, it can be arguably said that the dire economic conditions
propel managers to embrace innovation as the right strategy to follow. As the re-
search data show (Table 1), companies that have adapted their management
model to the crisis conditions, through a series of different management innova-
tions, consistently outperform other companies in the long run.

The results obtained by testing the designed research model provide a full sup-
port for both research hypotheses. Such results go in favour of the basic reason-
ing of this study, which is that companies that are innovative in management
achieve better business performance in the long run, which is a consequence of a
sustainable competitive advantage created through an innovative management
model. Therefore, investing time, efforts and all necessary resources of a compa-
ny in management innovation activities is no longer a question of prestige or a
carefully built company image, but a question of building and maintaining the
company's core competencies. This propensity for innovation will have to be
embedded in the managerial DNA of all business organizations (Hamel 2012).

Having both research hypotheses proven seems like a very strong support to the
main study assertion about management innovation durability. However, looking
at the effect size (Table 5) it can be seen that only about 5 per cent of variance in
dependent variable (long-term business performance) is explained by the re-
search model, that is by the companies’ management innovativeness. Such a
rather small effect means that some (or many) other variables have a similar or
stronger impact on long-term business performance superiority, and that the im-
pact of management innovation is not very significant. Similarly, a number of
studies show that some other factors, which affect the management model, ex-
plain a (very) small portion of variance in company performance, too (Hill/Jones
2013).

Explaining or predicting company’s success is a very difficult task, especially in
the long run. Namely, long-term business performance, which can be considered
as the main measure of long-term success, is reflected by changes in two or
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more states of one or more indicators (Neely 2007), and such changes are much
harder to predict (explain) than the states themselves (Mol/Birkinshaw 2009).
Furthermore, long-term business success, and for that matter long-term perfor-
mance, cannot be explained as a function of one or, possibly, two factors.
Rather, performance is characterized by complex functional dependence of sev-
eral factors. Drawing a parallel with the relationship between human genotype
and phenotype (Mukherjee 2016), the above mentioned functional interdepen-
dence can be written down as:

Business Per f ormance  =   
f Management model,  Environment,  Triggers,  Chance  

In the above functional relation, the “Management model” argument represents
all management practices, tools and structures that a particular company imple-
ments in order to organize and run its business. This argument is directly related
to the management innovation concept and, accordingly, to the subject of this
study. As can be seen from the stated relation, clearly and formally, management
innovation is only one of the influential factors of company performance, and
that fact is what limits the explanatory power of this argument.

The “Environment” argument represents company’s business surroundings
(Porter 1980, 1990) both at the industry level (industry dynamics, competition
intensity, profitability…) and the national level (factor conditions, demand con-
ditions, government policies…). In the same way as the “Management model”,
the “Environment” argument is just another influential factor of company perfor-
mance, thus its explanatory power is rather limited, too. On the other side, a very
specific argument is the “Chance”, which represents the role that luck plays in
determining the business performance (Porter 1990; Hill/Jones 2013). The pres-
ence of this argument does not mean one can just sit around and wait for stellar
performance out of nothing by pure chance, but rather that luck acts as a catalyst
for all other arguments, individually or in any combination.

Finally, the “Triggers” argument represents the events that cause notable
changes in company’s business outcome. Those can be some major strategic
moves like entering new markets, going international, or divesting some busi-
ness unit. However, for this study, much more important events are those that are
related to the introduction of technological innovations. Namely, combined or
synchronous adoption of technological and non-technological innovation has, ar-
guably, a bigger and more positive effect on business performance than individ-
ual or sequential adoption of these two types of innovation (Damanpour et al.
2009; Volberda/Van den Bosh/Heij 2013; Damanpour 2014).

Based on the above reasoning, future research of the link between management
innovation and business performance should be directed toward exploring the
effects of combined technological and managerial innovation. Very likely, in
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such a way, the higher proportion of variance in (long-term) business perfor-
mance would be explained by some future research models. That would also be
the main recommendation for the future research on the topic. The results of
such research will be useful both to academia and management practitioners –
the former to comprehend and explain the phenomenon of sustainable business
success, and the latter to successfully run their companies in the long-run.

Limitations of the Research
There are several limitations that apply to this research. First, to start with de-
sign limitations, the study is focused on only one aspect of management innova-
tion – those management innovations that are new to the company and not to the
“state of art” (Mol/Birkinshaw 2009). Second, in order to keep the design simple
and straight, only a small set of indicators was used and, consequently, a smaller
portion of variance in dependent variable (long-term business performance) was
explained. Hence, one of the recommendations for future research on the topic
would be to seek out new indicators which would improve the measurement of
the dependent variable and, possibly, the explanatory value of the design.

Finally, measurement of management innovativeness may be improved in a way
that a finer differentiation between companies should be made. One preferred
outcome from the improvement of this measurement model would be a clear dis-
tinguishing between companies that pursue different types of innovativeness.
That would, undoubtedly, increase the complexity of the research design, but
would also enable a deeper insight in the contribution of different innovation
types to the company performance.

From a technical point of view, data analysis was conducted on a single sample
whose size is just adequate for this research design. Consequently, no confirma-
tion of the findings was done, neither with multiple samples nor with a single
sample randomly split into two or more subsamples. In addition, data used in
this study come from one country only, which has a very specific economic and
political setting. This means that the obtained results may be specific to that par-
ticular context and could be generalized only for the population from which the
sample was drawn. Future studies may remedy the above noted limitations by
applying this research design to different datasets.

Last but not least, the issue of causality needs to be addressed. Even though
MANOVA is primarily intended for experimental approach to the research, this
quasi-experimental approach (survey research) is quite common in empirical re-
search. The problem with this approach is that the researcher does not have full
control over the research environment, so the unambiguous cause and effect re-
lationship cannot be established. Specifically for this study, the issue comes
down to whether the increase in business performance is a cause or effect of the
increase in innovative activities. Nevertheless, there is strong support in theory

3.3.1.
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that innovations contribute positively to company performance (see the Litera-
ture Review section), so it can be considered that the existing theory establishes
the assumed causal order.

Conclusion
This study addresses the rarely explored consequences of management innova-
tion for company performance in the long run. Based on the existing knowledge
base and empirical studies on the topic of management innovation, efforts were
directed toward making an appropriate research design, which could provide for
testing the link between management innovation and long-term business perfor-
mance. Accordingly, using a sample of companies from the Federation of
Bosnia and Herzegovina, the developed set of hypotheses was tested.

The research results have undoubtedly shown that management innovation does
produce a difference in companies’ performance outcome in the long run. In oth-
er words, companies that are innovative in management achieve a better long-
term business performance. Nonetheless, the results also showed that the effect
size is rather small, meaning that management innovation explains but a small
portion of variance in the long-term business performance. Management innova-
tion has favourable consequences for a company’s performance and success in
general. This type of innovation is essential for contemporary companies to ad-
dress all current and future business challenges. Moreover, in combination with
technological innovation, management innovation can achieve its full potential
for a maximum contribution to a company’s competitive advantage. This line of
reasoning is based on recent research works on the topic of management innova-
tion (Damanpour 2014), which is further supported by the results of this study.

This research contributes to the body of knowledge related to management inno-
vation by providing further insight into its effect on company’s performance in
the long run. In addition, it provides further support to the recommendation for
studying the interdependent approach in adopting different innovation types.
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Gründungsherausgeber: 
Prof. Dr. Dr. h.c. mult. Péter Horváth und Prof. Dr. Thomas Reichmann

This work develops a method with which not only the effectiveness and 
efficiency of production controlling in general but also the effect of realtime 
data on the effectiveness and efficiency of production controlling in particular 
can be studied.

To order please visit www.nomos-shop.de, send a fax to 
(+49)7221/2104-43 or contact your local bookstore.
All costs and risks of return are payable by the addressee.

eLibrary
Nomos

www.nomos-elibrary.de

Production Controlling in the 
Context of Industry 4.0

Produktionscontrolling im  
Kontext von Industrie 4.0 
Auswirkung von Echtzeitdaten auf die Effektivität 
und Effizienz der Planungs-, Steuerungs- und  
Kontrollunterstützung des  
Produktionsmanagements

By Dr. Goran Sejdić

2019, approx. 250 pp., pb., approx. € 49.00 
ISBN 978-3-8487-5707-7 
Publication date: approx. May 2019 
nomos-shop.de/41121 
In German language

https://doi.org/10.5771/0949-6181-2019-2-210 - Generiert durch IP 216.73.216.57, am 04.03.2026, 18:24:02. © Urheberrechtlich geschützter Inhalt. Ohne gesonderte
Erlaubnis ist jede urheberrechtliche Nutzung untersagt, insbesondere die Nutzung des Inhalts im Zusammenhang mit, für oder in KI-Systemen, KI-Modellen oder Generativen Sprachmodellen.

https://doi.org/10.5771/0949-6181-2019-2-210

