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ABSTRACT e It can be said that Integrated Information Systems (11S) are a fundamental operating tool in modern
business systems and form the basis of successful company management. The goal of our research was to deter-
mine the IT level of business operations in Croatian wood processing industry and to assess how significant it has
been in enhancing its business performance. A survey method was used to collect data, which resulted in gathering
predominantly small and medium-sized companies. Our results indicate an average use of 1IS modalities among
surveyed companies. Using cluster analysis, three types of companies were identified with respect to the degree of
system implementation. Analysis of financial benefits of the 1IS implementation did not find any statistically signifi-
cant relationship. However, subjective impressions on non-financial indicators show that companies in all three
clusters see the greatest benefit of IS in the improved inventory efficiency and sales efficiency.

Keywords: Integrated Information Sytems (11S), ERP, Croatian wood processing industry, bussines performance

SAZETAK ¢ Mozemo reci da su integrirani informacijski sustavi (IIS) temeljni operativni alat u modernim po-
slovnim sustavima i ¢ine osnovu uspjesnog upravljanja poduzecem. Cilj naseg istraZivanja bio je utvrditi razinu
informatizacije poslovanja u hrvatskoj drvopreradivackoj industriji i ocijeniti koliko je ona vazna za poboljsanje
poslovnih rezultata poduzeca. Za prikupljanje podataka primijenjena je anketna metoda, koja je rezultirala
odzivom pretezito malih i srednjih poduzeca. Nasi rezultati upucuju na osrednju upotrebu modaliteta unutar I11S-a
u anketiranim poduzecima. Klasterskom su analizom identificirana tri tipa poduzeca s obzirom na stupanj inte-
gracije sustava. Analiza financijskih koristi implementacije 1IS-a nije se pokazala statisticki znacajnom. Medutim,
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subjektivni dojmovi o nefinancijskim pokazateljima govore da poduzeca u sva tri klastera vide najvecu korist 11S-a
u poboljsanju ucinkovitosti upravljanja zalihama i poboljsanju ucinkovitosti prodaje.

Kljucéne rijeci: integrirani informacijski sustavi, ERP, hrvatska drvopreradivacka industrija, poslovna ucinkovitost

1 INTRODUCTION
1. UVOD

Meeting the demands of today’s global market
(broad product range, high quality, competitive prices)
imposes quick product development and manufactur-
ing. Contrary to the traditional approach of developing
new production technologies first, and subsequently
creating new products and services, nowadays these
phases are carried out simultaneously.

Establishing company-wide high-quality informa-
tion systems is one of the key prerequisites for preparing
companies to enter international markets and play an ac-
tive role in globalization processes. Besides improving
the logistical support for production and services and
aiding company management to control and manage
company operations better, the information systems
should also provide a sufficiently flexible platform for
communicating both with clients and suppliers. This
holds true especially for small- and medium-sized com-
panies, which operate within the supply chain involving
bigger companies (Loch and Koh, 2004).

Considering wood-processing industry as a pre-
dominantly production-oriented industry, the require-
ments on information systems go beyond the increased
productivity, achieved through better logistical and IT
support (CAD/CAPP systems, NC/CNC machines,
flexible production lines, etc.). The needs of companies
in this sector extend to facilitated exchange of techni-
cal drawings and technological processes, material or-
dering, product labeling (EAN codes) and dispatching,
and finally to carrying out invoicing and payments in
line with current standards and protocols in developed
countries (Kalem ef al., 2018; Majdandzi¢, 2004). Cer-
tainly, Information Technology (IT) is pivotal in man-
aging such companies.

Great logistical advancements have been made to-
wards creating flexible, customer-oriented, flow produc-
tion (Majdandi¢, 2004). In general, production moderni-
zation via introducing integrated information systems
(IIS) aims at reducing production times and labor costs,
while increasing quality and minimizing material waste
(Schneider and Andersson, 2016; Venkatraman and
Fahd, 2016). In wood-processing industry, the most cru-
cial of the four is minimizing material waste, since the
cost of raw material alone can account for 30-80 % of
the total production cost (Grladinovi¢ ef al., 2003). For
this reason, in recent years, many companies have em-
braced a new class of planning and resource manage-
ment software systems to integrate processes, enforce
data integrity, and better manage resources.

0.1 Integrated Information Systems
0.1. Integrirani informacijski sustavi

Today, IIS are a fundamental operating tool in
modern business systems and form the basis of suc-
cessful company management (Bingi ef al., 2006; Ma-
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bert et al., 2003; Maditinos et al., 2011; Schneider and
Andersson, 2016; Shatat, 2015; Zach et al., 2014). De-
signed as integrated application platforms for company
business organization, management and supervision,
IIS are commonly referred to as Enterprise Resource
Planning systems (ERP), and have evolved from Mate-
rials Requirements Planning (MRP) to Manufacturing
Resource Planning (MRP II) systems.

Generally speaking, an ERP platform unites in-
formation, collected from all departments and func-
tions across a company, into a single system that caters
to the unique and varied needs of different departments
(human resources, finances, supplies, etc.), while at the
same time enabling all departments to access any other
relevant business information. This integrated ERP
bridge improves the efficiency and effectiveness of all
operations. The departments that most benefit from
ERP implementation are typically accounting and fi-
nance, production operations, sales, product develop-
ment teams, purchasing and procurement and quality
management.

Much progress has been made since Dillard and
Yuthas noted in 2006 that most multinational compa-
nies were using ERP software packages and even more
small and midsize companies were on the route of
adopting them. According to industry reports (Market
Research Store, 2017), the Global ERP Software Mar-
ket is expected to grow at a compound annual growth
rate of around 7.4 % over the next decade and reach
approximately $63.1 billion by 2025. The most notice-
able current trends are growing demand for ERP from
medium- and small-sized enterprises, and moving to
mobile and cloud applications.

ERP solutions can be either generic or industry-
specific. Companies usually prefer industry-specific
solutions, which contain features addressing their spe-
cific challenges. Since creating or adapting an ERP
product to a new industry is complicated and expen-
sive, most ERP vendors nowadays choose to specialize
in a few specific branches/sectors.

It is imporant to note that ERP systems are very
large and complex and require careful planning and ex-
ecution of their implementation. According to Bingi et
al. (1999), Nah and Lau (2001), Mabert et al. (2003),
Maditinos ef al. (2011) and Shatat (2015), the key fac-
tors to consider when implementating such complex
systems are:

Implementation stages and costs: Implementing
an ERP package sometimes takes several years and
needs a lot of capital investment - practice has shown
that less than 75 % of the ERP system’ effectiveness is
utilized, which translates to 25 % of investments not
being fully justified;

- Training time: Training and getting used to an ERP
system takes a long time and can be costly. Therefore,
initially companies tend to assign only a few employ-
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ees to the task of setting up the ERP system and later
rely on them to train the others;

- Data migration: Migration of historical data to the
new information system is often overlooked. How-
ever, companies need this data for forecasting pur-
poses and sometimes for compliance or legal reasons;

- Top management support: Implementing an ERP sys-
tem is not a matter of changing software systems.
Rather, it is a matter of repositioning the company
and transforming the business practices. Some com-
panies make the grave mistake of handing over the
responsibility of ERP implementation to the technol-
ogy department;

- Consultant support: ERP implementation demands
multiple skills, such as functional, technical, and in-
terpersonal. Finding the right people with hands-on
experience and keeping them through the implemen-
tation is a major challenge.

1.2 Overview of Croatian wood processing

industry
1.2. Pregled hrvatske drvopreradivacke industrije

Historically, the growth of Croatian wood-pro-
cessing industry, which includes wood-processing and
furniture manufacturing companies, was mainly driven
by rich natural supplies of high raw material, while its
global recognition came from innovations and know-
how in manufacturing solid wood furniture and other
products. It is worth noting that an important element in
the growth of this sector of Croatian economy today is
the business collaboration between wood-processing
companies and the main supplier of lumber in Croatia,
state-owned company Hrvatske Sume (Croatian For-
ests), in particular in the area of certified products export
(Klari¢ et al., 2016; Palus et al., 2018). As a branch of
processing industry, wood-processing industry is an es-
sential part of Croatian economy given that it is one of
the rare sectors reporting higher export than import. Ac-
cording to Croatian Bureau of Statistics (2019), total
export value in this sector in 2018 was 831 million HRK.

Besides its role as an export-oriented sector,
wood-processing industry was an instrument in en-
hancing the development and employment in rural
parts of Croatia. However, according to the recent re-
search of Basarac-Serti¢ et al. (2018), a decline in em-
ployment has been observed in recent years. This can
be attributed to the combined effects of rural flight,
migration of workforce from Croatia to developed
countries, historically low wages and salaries, and a
long-term slow decline in interest for education in the
specialized wood-processing trade schools, and even
higher education in this field, among the youth
(Kropivsek et al., 2011; MINGO, 2014; MPS, 2017).
The roots of this problem can be traced to difficulties
affecting the whole sector, such as unavailable capital,
small local market (the companies must turn to export
and compete in bigger markets with much tougher
competition), low success rate in obtaining financial
support and grants from available sources, low added
value in terms of product completion (products sold
only go through primary processing), large differences
in the economic power of different regions, product
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standardization issues, etc. (MPS, 2017; MINGO,
2014).

A large proportion of firms within the wood-pro-
cessing industry in Croatia can be regarded as private-
ly-owned, small- and medium-sized enterprises
(SME's) (this is also true on the state-wide level: the
biggest share of Croatian economy is comprised small
businesses, namely micro-, small- and medium-sized
companies, similar to other European countries). There
is a trend for these firms towards penetrating niche
markets. Research done by Peri¢ (2015), conducted on
a sample of wood-processing companies facing the
abovementioned difficulties, has shown that most of
these businesses are run by a single manager with only
high-school education and average IT skills, while the
IT level of the company was rated as below average.
However, financial data and other business indicators
of companies, which have declared a high IT level and
higher average education level of their employees, de-
viate positively from the statistical mean. This clearly
indicates the path to be followed by the whole wood-
processing sector in order to successfully compete in
national and international markets. Similar conclusions
were reached in their research by other EU member
states (Sujova et al., 2015; Hitka et al., 2018). They
recommend continuous investments in innovations in
operational and production processes, new product de-
velopment and employment of highly trained staff.

1.3 Role of Integrated Information Systems for
wood processing industry

1.3. Uloga integriranih informacijskih sustava za
drvopreradivacku industriju

Wood processing industry faces increasing de-
mands on its products and services by the global mar-
ket, such as high product quality, low production costs
and short time to market. These challenging demands
are often hard to meet, mainly due to insufficient finan-
cial power of wood processing companies for continu-
ous investment into business and production processes
(Peri¢, 2015; MPS, 2017). Consequently, the following
issues are common to most companies in this sector:
low utilization of raw material, long production plan-
ning periods, slow development and introduction of
new products to customers, low implementation rate of
e-commerce platforms necessary for managing busi-
ness operations within EU, lack of systematic daily
output logging of production lines, individual ma-
chines and employees in order to increase efficiency
and avoid production stoppages, slow and inefficient
archiving of business and technical documentation (a
large share of documents still circulate in paper form),
insufficient quality control, etc. (Grladinovi¢ et al.,
2003; Grladinovi¢ et al., 2007). One of the ways to
combat all these shortcomings, and thereby increase
the competitiveness of Croatian wood processing in-
dustry in general, could be the implementation of inte-
grated information.

The goal of our research was to determine the IT
level of business operations in Croatian wood process-
ing industry and to assess how significant its role has
been in enhancing the business performance of compa-
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nies in this sector, in particular considering the condi-
tions and circumstances outlined in Croatia. It is worth
mentioning that, according to literature review, no
similar research has been carried out yet in the wood
processing sector in Croatia. Therefore, the prelimi-
nary results reported herein present the very first step
in a long-needed comprehensive analysis of this topic.

To fulfill the objectives of this investigation, an-
swers to the following questions were sought:

What are the levels of IIS implementation?

What are the criteria for IIS selection?

What are the benefits of IIS implementation?

2 MATERIALS AND METHODS
2. MATERIJALI | METODE

The initial target population for this research was
taken from the Register of Business Entities supervised
by Croatian Chamber of Commerce (HGK, 2017). The
sample included all active companies with more than 5
employees, classified in the Register under “C 16 -
Wood Processing” or “C 31 - Furniture Manufactur-
ing” according to their core business activities, the
classification based on National Classification of Ac-
tivities 2007 (NN, 2016). This non-specific population
was targeted because there is no record on the imple-
mentaion of IIS within the field, which could narrow
down the target population. Data on the use of IIS in
Croatian wood processing industry was collected via a
survey method (Dillman, 2000). The questionnaire
consisted of three parts, with a total of twenty-six ques-
tions. The first part of the questionnaire contained gen-
eral questions about the company. The second part ad-
dressed specifically the level of implementation
measured with seven functional modules and its vari-
ables, as follow: Finance & Accounting (5 variables),
Human Resources (6 variables), Production Manage-
ment (6 variables), Inventory Management (5 vari-
ables), Purchase (3 variables), Quality Management (4
variables) and Sales (5 variables), and criteria selection
of IIS (measured with 7 variables). Finally, the third
part examined the benefits of IIS implementation (mea-
sured with 5 variables), the motives for IIS implemen-
tation (measured with 10 variables) and other ques-
tions. Open questions and five-point Likert scale were
used for some of the measurements of the analyzed
variables (1 = “strongly disagree” through 5 = “strong-
ly agree”) or (I = “very unimportant” through 5 =
“very important”). The responses 4 and 5 were consid-
ered positive, 1 and 2 were considered negative and 3
was taken as neutral. The neutral responses were not
included in the analysis. Data from target population
was collected via Survs - online questionnaire. A total
of 310 companies were asked to participate in the sur-
vey by filling out the questionnaire. 55 companies re-
sponded, and after performing all necessary controls,
43 were kept for data analysis (the unusable surveys
were the companies that were not interested in survey
participation, and/or companies whose main business
activities were not in wood processing sector), which
corresponds to the response rate of 18.85 %. Financial
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reports needed for calculating profitability ratios were
obtained for the fiscal year 2017 from business infor-
mation portal Bisonde.hr (2018). The research was
conducted during March and July 2017. Data were an-
alyzed using descriptive statistics, Two Step Cluster
Analysis, y2- test, Levene>s test homogeneity, One-
way analysis of variance (ANOVA), Shapiro-Wilk nor-
mality tests, Cronbach’s . measure for internal consis-
tency, Principal Component Analysis and Pearson
correlation, with the use of the statistical packages
SAS® University Edition.

3 RESULTS AND DISCUSSION
3. REZULTATI | RASPRAVA

3.1 Demographic profile of respondents
3.1 Profil ispitanika

Among the considered population, 55.8 % of the
respondents declared themselves as wood processing
companies and 44.2 % as furniture manufacturing
companies. All companies were privately-owned. Re-
garding production type, 48.5 % companies claimed to
have single production, 39.5 % produce small batches,
and 11.6 % focus on large batch production. In relation
to company size, most respondents belong to small-
and medium-sized companies (62.8 % and 18.6 %, re-
spectively), while only 4 companies have more than
250 employees or less than 10 employees. Figure 1
shows that 80.9 % of the respondents had annual in-
come in 2017 of less than 5 million EUR.

3.2 IIS in wood processing companies
3.2. 1IS u drvopreradivackim poduzeéima

In this research, only wood processing compa-
nies that claimed to use IIS solutions were considered.
The IIS application was categorized as either for busi-
ness processes or for production processes or for both
of them. As shown in Table 1, most companies declared
the use of IS solutions predominantly for business and
production processes (70.0 %). More than half of the
surveyed companies (62.8 %) have been using IIS so-
lutions from 1 to 3 years, while only 9.3 % implement-
ed them more than 5 years ago. It is interesting to note
that, despite IIS platforms like MAPICS and QAD
having evolved directly from MRP II packages, the
majority of the surveyed companies opted for IIS sys-
tems tailored to their specific needs, with 72.0 % of
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Figure 1 Total income in 2017
Slika 1. Ukupni prihodi u 2017.
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Table 1 Industry and IIS
Tablica 1. Industrija i IIS

Characteristics / Obiljezja Description / Opis %

Classification of IIS use / Busines§ processes / poslo.vni pr?cesi . 14.0

. L Production processes /proizvodni procesi 16.0
klasifikacija primjene I1S-a - ; N ; X

’ Business and production processes / poslovni i proizvodni procesi 70.0

Oracle 9.0

QAD 5.0

PANTHEON™ 5.0

1IS vedors / ponuditelji I11S-a | Microsoft Dynamics NAV 5.0

MAPICS 2.0

SAP 2.0

Custom IIS solutions / rjesenja I1S-a prilagodena narucitelju 72.0

them declaring to use customized integrated informa-
tion systems. Major ERP providers like Oracle, QAD,
PANTHEON™ and Navision together share only 24.0
% of the IIS market in the analyzed industry.

3.3 1IS application statistics in wood processing
industry

3.3. Statistika primjene 1IS-a u drvopreradivackoj
industriji

The main characteristic of ERP systems is their
multifunctionality, i.e. they provide modules for man-
aging various business functions ranging from core
business management, to resources, human resources
and finance management. Our survey results indicate
an average use of 64.3 % of the seven groups of mo-
dalities queried in the questionnaire (Table 2). The
most frequently used module was Finance and Ac-
counting at a rate of 86.0 %, followed by Purchase at
70.0 %. At the other end of the spectrum lie Quality
Management and Human Resources modules, with an
implementation rate of only 43.0 % and 42.9 %. These
results agree well with previous studies reported in the
literature (Olhager and Selldin, 2003; Mabert et al.,
2003).

Cluster analysis, specifically Two-Step Cluster
Method, was conducted to gain a better insight into the

differences in IIS use among the surveyed companies.
Three clearly distinguishable clusters of companies
were identified based on relationship patterns among
the clustering variables presented in Table 2.

According to the results obtained, the first cluster
groups around the mean of 81 % of IIS modules/func-
tionalities used, and can be designated as companies
with a high level of IS implementation (group A). The
second cluster (group B) is made of companies with
medium level of IIS implementation, which group
around the mean of 65 % of used IIS modules. Finally,
the cluster grouping around a value of 45 % was desig-
nated as low IIS implementation cluster (group C).

The characteristics distinguishing the three clus-
ters from one another were investigated applying Chi-
Square statistic. Test showed that there is a statistically
significant difference between clusters mean across al-
most all modules, with the exception of the module
Quality Management (p > 0.05), which according to
the results obtained has the lowest level of implemen-
tation (42.9 % of total).

Differences between Clusters A and B are less im-
mediate. Both use different IIS modules in similar pro-
portions. The most relevant difference between Clusters
A and B was detected when using the module Human

Table 2 Profile of company’s A, B, C levels of implementation of each module (N=43)
Tablica 2. Profil poduzeca s obzirom na razinu implementacije integriranih informacijskih sustava (N = 43)

Two Step Cluster
Klasterska analiza
A B c Seins
Module groups N=10 N=7 N=26 vrijednost
Grupe modula % of total % of total % of total % of total
implementation | implementation | implementation | implementation
postotak postotak postotak postotak
potpune potpune potpune potpune
implementacije | implementacije | implementacije | implementacije
Finance & Accounting / financije i racunovodstvo 100.0 96.4 61.5 86.0
Human Resources / ljudski resursi 68.0 29.0 32.0 43.0
Production Management / upravijenje proizvodnjom 92.0 65.7 40.8 66.2
Inventory Management / upravljanje zalihama 92.0 65.7 42.3 66.7
Purchase / nabava 87.7 81.0 41.0 70.0
Quality Management / upravljanje kvalitetom 50.0 37.1 41.5 42.9
Sales / prodaja 77.5 78.6 50.8 69.0
Average / srednja vrijednost 81.5 65.6 45.8 63.4
DRVNA INDUSTRIJA 70 (2) 129-139 (2019) 133



Peri¢, Groselj, Sujova, Kalem, Greger, Kropivsek: Analysis of Implementation.... e e e eeeeseee

Table 3 Classification of cluster companies by number of employees
Tablica 3. Klasifikacija klasterskih poduzeca prema broju zaposlenih

A B C J{Z?;O Chi-Square Tests
N=10 | N=7 | N=26| N=43 v df p
Micro companies / Mikropoduzeéa 0 ) ) 4
(Less than 10 / Do 10)
Small companies / Mala poduzeca 7 3 17 27
(From 11 to 50 / od 11 do 50)
: ; : - - - 9.57 6 0.14
Medium-sized companies / Srednje velika poduzeca ) 0 6 3
(From 51 to 251/ 0d 51 do 251)
Large companies / Velika poduzeéa | ) | 4
(More than 251 / vise od 251)

p* - significant at the 0.05 level / statisticka znacajnost na razini od 0,05

Table 4 Classification of cluster companies by duration of IIS implementation and core activity
Tablica 4. Klasifikacija klasterskih poduzeca prema godini uvodenja IIS-a i temeljnoj djelatnosti

A B C Urf;;arzo Chi-Square Tests
N=10| N=7 | N=26 | N=43 x df p
Less than 1 year/ Manje od jedne godine 1 4 2 7
From 1 to 3 years / Od 1 a’o3godz'ne 0 0 0 0 11.08 4 0.02%
3 years to 5 years / Od 3 do 5 godina 3 0 8 11
More than 5 years / Vise od 5 godina 6 3 16 22
C16 — Wood processing / Prerada drva 7 3 14 24 133 ) 0.51
C31 — Furniture manufacturing / Proizvodnja namjestaja 3 4 12 19

p* - significant at the 0.05 level / statisticka znacajnost na razini od 0,05

Resources (p = 0.00). Relating these findings to the de-
mographics (Table 3 and 4) of clusters, it can be noticed
that Cluster B predominantly consists of micro and
small-sized companies, which have coincidentally de-
clared to have implemented IIS solutions within less
than one year (57.1 %). This is in strong contrast to Clus-
ters A and C, where IIS systems have been mostly used
for longer than 5 years (60.0 % and 61.5 %, respective-
ly) and where the dominant population consists of micro
and small-size companies (70.0 % and 73.1 %, respec-
tively). There are statistically significant differences in
the duration of use and level of implementation of all IIS
modules in favor of Cluster A (p < 0.00). The most in-
dicative, albeit not statistically significant (shown in Ta-
ble 4, p > 0.05), marker distinguishing Clusters A and C
is the strong prevalence of wood processing companies
(70 % in sector C16) in Cluster A.

3.4
3.4.

Criteria for selecting Integrated Information
System
Kriteriji pri odabiru integriranoga informacijskog
sustava

As mentioned in the Introduction, ERP imple-

mentation is expensive and challenging for all busi-
nesses, and even more so for small businesses with
specific production demands, as is the case of the wood
processing sector. To fully exploit the potential of ERP,
each organization should choose the right solution or
module already in pre-implementation phase because
the costs of changing it once deployed become prohib-
itive. In the survey, we assessed the main criteria for
deciding on a particular IIS solution from the company
perspective.
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To this end, a formative five-point Likert scale
was used to measure the perceived value of particular
IIS feature, where the responses 4 and 5 were consid-
ered positive, 1 and 2 were considered negative and 3
was taken as neutral. Table 5 summarizes the responses
related to IIS criteria selection. On top of the scale
were Customizability and Upgradeability (86.0 % and
79.1 %, respectively). This could be in part due to the
limited budgets available to small- and mid-size com-
panies operating within the restrictions of a midsize lo-
cal market. Similar results were obtained in other stud-
ies investigating manufacturing companies (Marebet et
al., 2003; Van Everdingen et al., 2000).

With a fairly small spread between the most and
the least important criterion of just above 20 %, no sta-
tistically supported conclusions could be drawn as to
the relative importance of different criteria. Interest-
ingly, the least important criterion in the survey was
Software price, which deviates from the above inter-
pretation of companies working on limited budgets.
However, previous study of Mabert et al. (2003) con-
ducted on US manufacturers found that ERP imple-
mentation costs were associated with company size
and were higher for large companies, due to higher
consulting and training costs arising from more com-
plex company organization. As our target population is
composed of predominantly small- and mid-size com-
panies, the overall reasonably low implementation
costs could explain the relative unimportance of IIS
price in the selection process when weighted against
the potential benefits of its introduction in the business
processes.
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Table 5 Summary responses for criteria selection of IIS

Tablica 5. Sazetak odgovora o kriterijima odabira implementacije [IS-a

Criteria selection / Kriteriji odabira Total
A i Coe | URno | p

N=10 N=7 N=26 N =43
Customizability / prilagodljivost 90.0 100.0 80.8 86.0 0.49
IT infrastructure of company / /7T infrastruktura poduzeca 70.0 100.0 69.2 74.4 0.21
Software price / cijena softvera 50.0 100.0 61.5 65.1 0.07
Maintenance costs / troskovi odrzavanja 70.0 100.0 73.1 76.7 0.06
Employees IT competencies / informaticke vjestine zaposlenika 80.0 71.4 73.1 74.4 0.80
Implementation costs / troskovi implementacije 80.0 85.7 61.5 69.8 0.11
Upgradeability / nadogradivost 60.0 85.7 84.6 79.1 0.19

p* - significant at the 0.05 level / statisticka znacajnost na razini od 0,05

An anomaly noticed when performing two-step
cluster analysis on this set of questions further supports
this hypothesis. While for Clusters A and C, the Soft-
ware price was ranked lowest among all selection cri-
teria, in Cluster B, it shared the first place with 100 %
of companies declaring its importance. Bearing in
mind that Cluster B is composed of what we could des-
ignate as “late-adopters” (58.0 % of companies ac-
quired their IIS systems within the last year), the high
importance assigned to software price in this cluster
could be related to the still fresh memory of the invest-
ment needed for the implementation.

3.5 Level of lIS implementation and businesses
performance
3.5. Razina implementacije i poslovna ucinkovitost

Integrated information systems affect all aspects
of a business. Their real benefits can be seen outside
the IT domain, in the changes in organizational activi-
ties that the IT system has enabled (Su & Yang, 2010).
As far as financial performance is concerned, previous
studies have reported a positive impact of ERP systems
on the financial performance and competitive advan-
tage of the adopting organization (Hendricks et al.,
2007; Marbert et al., 2003). In their work, they exam-
ined the most common business performance gains:
Return on Sales (ROS), Return on Assets (ROA) and
Operational Efficiency (OE).

To explore the benefits of IIS implementation on
business performance of Croatian wood-processing in-
dustry, a One-way ANOVA test was run. However, this
test showed no statistically significant differences be-
tween the clusters introduced in previous sections, with
p-values greater than 0.05. In other words, our results
discard the financial performance indicators as useful
measures of assessing IIS implementation benefits in
Croatian wood-processing industry. A similar phenom-
enon has already been observed by Elragal and Al-
Serafi (2011), who explain that the financial findings
can be too aggregate to give an accurate picture of the
company.

Without financial indicators, in order to provide
insight into the impacts of IIS implementation on com-
pany business process performance, non-financial per-
formance indicators such as Sales Efficiency (SE), In-
ventory Efficiency (IE), Process Efficiency (PE),
Organizational Efficiency (OE) and Computer&Co-
mmunication Skills (CCS) were further examined, us-
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ing a 5-point Likert scale, where the responses 4 and 5
were considered positive, 1 and 2 were considered
negative and 3 was taken as neutral. This approach has
already been used by Pertoni (2003), who noted that
benefits associated with the implementation of IIS
could also be measured in terms of enhanced perfor-
mance and user satisfaction.

Table 6 summarizes cluster-wise IIS performance
measures, validated with One-factor ANOVA test.
Overall, the survey results show that the companies in
all three clusters see the greatest benefit of IIS in the
improved Inventory Efficiency (above 80.0 %) and
Sales Efficiency (above 78.0 %). The least improve-
ments were reported in Computer & Communication
Skills segment. However, the statistical significance of
measured indicators is below the threshold (p > 0.05).
This absence of strong relationship between IIS imple-
mentation and business performance was also found by
other studies (Hendricks et al., 2007; Mabert et al.,
2003), and can be related to the IT productivity para-
dox phenomenon (Brynjolfsson, 1993) and the com-
plex nature of IIS platforms, which makes it hard to
evaluate their effect with only one (financial) measure.
Furthermore, it takes time to achieve the expected ben-
efits when adopting new “business intelligence”, and in
our case, 41 % of surveyed companies reported to have
introduced IIS systems within the last 5 years.

As already mentioned, IIS platforms provide a
broad range of solutions covering many aspects of
business organization. It is crucial to identify the main
objective of implementing IIS. The question is less:
”Should we implement ERP?”” and more: “What should
ERP be implemented for?” The IIS implementation
strategy should be derived from analyzing key perfor-
mance indicators and defining key business objectives,
in order to cover both present issues and future projec-
tions, thus enabling the company to adapt to the ever-
changing business environment.

In order to analyze motives regarding the desired
process and business improvements in pre-implemen-
tation phase to the actual IIS performance in post-im-
plementation phase, a formative scale was built, pre-
sented in Table 7. Our hypothesis is that ERP systems
would generate larger benefits when implemented with
a clear, unified strategy. For this purpose, a list of 10
variables was offered to respondents to evaluate IIS
implementation motives. The variables were partly
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adapted to the present investigation from several previ-
ous sources (Mabert et al. 2003; Petroni, 2002; Soja,
2006). Common variables defining mutually independ-
ent strategies were identified using Principal Compo-
nent Analysis (PCA) with Oblimin rotation, following
the rule by Brown (2009).

PCA revealed three dimensions (strategies),
which explain over 71.0 % of the variance: Improving
Controlling Efficiency (ICE), Improving Production
Quality (IPQ) and Improving Production Efficiency
(IPE). The Kaiser-Meyer-Olkin measure of sampling
adequacy was high, suggesting that factor analysis was
appropriate for this data set. Bartlett’s test of sphericity
was large and the associated significance level small (p
< 0.05). Furthermore, high alpha values
(> 0.7) confirm high reliability of detected factors
(Brown, 2009).

The difference in strategic orientation of the three
clusters is examined in Table 7. It can be seen from
mean ratings that no cluster opted for a focused strate-
gic approach, with Cluster A spreading its goals most
evenly across all strategies. Companies in Cluster B
gave slight preference to ICE strategy, while Cluster C
inclined slightly towards IPE strategy.

To explore the link between the identified IIS im-
plementation strategies (Table 8) and perceived perfor-
mance indicators (Table 6), correlation analysis was
done for all three clusters, as shown in Table 9. As a
consequence of balanced strategic approach of all three

Table 7 Motives for IIS implementation
Tablica 7. Razlozi implementacije IIS-a

clusters, most statistically significant correlation coef-
ficients were low to moderate (0.3 < r < 0.6), leaving
the low-level analysis inconclusive. However, observ-
ing the link on the macroscopic level with an overall
IIS implementation satisfaction grade, calculated as
the mean value of ratings given to all five performance
indicators defined previously, it can be seen that com-
panies in Cluster B are the most satisfied with IIS im-
plementation outcome (average grade 3.87, compared
to 3.58 in Cluster A and 3.48 in Cluster C). This is
likely due to their strategic approach addressing their
needs best (highest priority given to ICE strategy,
which covers sales and inventory efficiency, as well as
process efficiency to some extent, which in turn were
identified as the most important aspects of 1IS within
Cluster B (see Table 8). Supporting this hypothesis, the
most consistent statistical significance with moderately
high positive correlation coefficients was noticed in
Cluster B between the corresponding variables (SE, IE,
PE) and preferred strategy (ICE).

4 CONCLUSION
4. ZAKLJUCAK

The main purpose of integrated information sys-
tems (IIS systems) is to integrate all administrative and
manufacturing processes within a company, thus pro-
viding timely information to all end-users and increas-
ing efficiency on all levels. Numerous studies (Loch

Re.hz.‘.blhty Statlsflcs Principal Component Analysis
Inicijalna dimenzio- Analiza glavnih komponenata
Variables / Varijable nalnost mjerne skale g P
Cronbach o Cronbach o
M Cronbachov o ICE | IPQ | IPE Cronbachov a
Employee management / koordinacija zaposlenika 3.72 0.925
Work procedure standardization / standardizacija radnih 4.00 0.873
postupaka 0.843
Inventory control / kontrola zaliha 3.91 0.729 ’
Rea?—tlme support for customers / pravodobna potpora 388 0.672 0293

kupcima
Improving product quality / poboljsanje kvalitete proizvoda | 3.98 0.854 0.902
Quality control / kontrola kvalitete 3.93 0.142 | 0.864 0.866
New production processes / novi proizvodni procesi 3.79 0.420 | 0.566 | 0.168
Delivery management / kontrola rokova isporuke 4.30 0.244 | -0.297 | 0.828
Red.ucmg manufacturing lead time / skracéivanje vremena 384 20.126 | 0394 | 0.673 0821
proizvodnog procesa
Cost management / kontrola troskova 3.84 0.366 | 0.553

*Bold values indicate significant factors; Extraction method: PCA; Rotation method; Oblimin with Kaiser Normalization / Zadebljane vrijed-
nosti oznacavaju znacajne Cestice; metoda ekstrakcije: PCA; metoda rotacije; oblimin s Kaiser normalizacijom; M-Mean / aritmeticka sredina

Table 8 Strategic priorities of IIS implementation according to Cluster A, B and C
Tablica 8. Strateski prioriteti implementacije IIS-a u klasterima A, Bi C

Strategic orientation / Strateska usmjerenost A B ¢

M M M
Improving controlling efficiency / poboljsanje kontrolinga 4.00 | 425 | 3.73
Improving production quality / poboljsanje kvalitete proizvodnje 4.10 | 3.90 | 3.82
Improving production efficiency / poboljsanje proizvodne ucinkovitosti 4.00 | 3.95 | 4.15

*M-Mean / aritmeticka sredina
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Table 9 Correlation matrix for Clusters A, B and C
Tablica 9. Matrica korelacija za klastere A, B i C

Cluster mark ICE 1PQ IPE SE IE PI OE CCS
Oznaka klastera r r r r r r r r
ICE r 1 0.496 0.236 0.426%* 0.547* 0.306 0.404* -0.074
1PQ r 1 0.395 0.267 -0.096 -0.206 0.508%* 0.386
IPE r 1 -0.238 0.086 -0.250 0.429* 0.180
A SE r 1 0.486%* 0.656" 0.173 -0.106
IE r 1 0.858™ 0.415 0.196
PI r 1 0.149 0.149
OE r 1 0.507
CCS r 1
ICE r 1 0.802" 0.733 0.626* 0.460%* 0.574* 0.264 0.130
PQ r 1 0.730 0.573* 0.382 0.508* 0.214 0.317
IPE r 1 0.388 0.215 0.412* 0.711%* 0.331
B SE r 1 0.907" 0.874" 0.253 0.568
IE r 1 0.910™ 0.335 0.742
PI r 1 0.380 0.636
OE r 1 0.684
CCS r 1
ICE r 1 0.400* 0.415% 0.310 0.328 0.137 0.524%%* 0.273
1PQ r 1 0.497*%* 0.061 0.119 -0.039 0.383 0.289
IPE r 1 0.418%* 0.315 0.382 0.506%* | (0.534%*
C SE r 1 0.820%* | 0.823** | (.519** 0.273
IE r 1 0.723%%* 0.492%* 0.251
PI r 1 0.433* 0.380
OE r 1 0.789%**
CCS r 1

ICE - improving controlling efficiency / poboljsanje kontrolinga; IPQ - improving production quality / poboljsanje kvalitete proizvodnje: IPE
- improving production efficiency / poboljsanje proizvodne ucinkovitosti; SE - sales efficiency / prodajna ucinkovitost; 1E - inventory effi-
ciency / u€inkovitost upravljanja zalihama; PI - process efficiency / procesna ucinkovitost; OE - organizational efficiency / organizacijska
ucinkovitost, CCS - computer and communication skills / kompjutorske i komunikacijske vjestine; r - Pearson correlation coefficient / Pear-

sonov koeficjent korelacije

*Correlation is significant at the 0.05 level / korelacija je znacajna na razini 0,05
**Correlation is significant at the 0.01 level / korelacija je znacajna na razini 0,01

and Koh, 2004; Mabert et al., 2003; Maditinos et al.,
2011; Zach et al., 2014) have shown the growing trend
in the application of IIS systems in companies — small
and large alike — as a lever for increasing business ef-
ficiency, productivity and market competitiveness in
order to combat growing competition and global mar-
ket demands. The aim of the present research was to
determine to what extent the informatization of busi-
ness operations has been implemented in Croatian
wood processing companies, and whether or not it has
resulted in better business performance.

IIS implementation level and demographic pro-
file of respondents were assessed via a questionnaire
distributed among Croatian wood processing compa-
nies. In the collected population sample, the greatest
share was occupied by small- and medium-sized com-
panies. The majority of respondents apply IIS in their
businesses, but to a different extent. Most of the imple-
mented IIS systems are tailored to address the particu-
lar needs of a company, while the highest level of IIS
implementation has been achieved in the administra-
tive aspects of business (finances, accounting, and pro-
curement).

Using cluster analysis, three types of companies
with respect to the degree of system implementation
have been identified: high degree (cluster A), medium
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degree (cluster B) and moderate degree (cluster C) of
IIS implementation. Clusters A and C consist mostly of
small- and medium-sized wood processing companies
(sector C16), which have mostly been using IIS for
more than 5 years. Conversely, Cluster B hosts mainly
micro and small-sized furniture manufacturing compa-
nies (sector C31), which declare using IIS less than one
year. Given the limited size of the examined population
sample, the differences between Clusters A and B were
statistically insignificant, while differences between
Clusters A and C were statistically significant in most
of the analyzed points. All three clusters have indicated
customizability, upgradeability and maintenance costs
as the most important factors in selecting IIS, which is
not surprising given the average company size in the
surveyed sample (the majority were small- and medi-
um-sized companies), whose financial possibilities are
modest compared to big companies.

Many studies (Elragal and Al-Serafi, 2011; Hen-
dricks, et al., 2007; Marbert et al., 2003; Venkatraman
and Fahd, 2016) indicate the positive effects of IIS im-
plementation on business operations. In this research,
IIS implementation level was tested with respect to 7
functional modules that are the building blocks of
modern universal ERP solutions, while the success of
implementation was measured via financial indicators
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and subjective ratings. The analysis of the entire popu-
lation showed no statistically significant correlation
between IIS implementation level and company’s prof-
itability indicators. In terms of subjective ratings,
measured via Likert’s scale on five qualitative indica-
tors (sales efficiency, inventory efficiency, process ef-
ficiency, organizational efficiency and computer &
communication skills), by implementing IIS, the big-
gest improvements were observed by surveyed compa-
nies in inventory and sales efficiency.

The motives for introducing IIS into business op-
erations were divided in ten elementary reasons in this
research. By using the Principal Components Analysis
(PCA), the investigated companies could be grouped
into three basic implementation strategies, based on
their stated priorities: improving control efficiency, im-
proving production quality and improving production
efficiency. Correlating the identified clusters with indi-
viduated strategies, however, it was shown that no
cluster had opted for a focused IIS implementation
strategy. Instead, they globally decided on a combined
strategic approach, with a slight prevalence of ICE
strategy in Cluster B and a slight prevalence of IPE
strategy in Cluster C. Due to small differences and lim-
ited sample size, no statistically significant results were
obtained in this part of our investigation. Still, compar-
ing the mean observed values, one can detect the high-
est level of satisfaction by the introduction of IIS sys-
tems into their business operations among Cluster B.
This can be explained by the fact that the preferred
basic strategy ICE of Cluster B prioritizes the business
operation aspects that have been underlined by all sur-
veyed companies as the most important ones. Bearing
that in mind, the ICE strategy could be recommended
to other companies aiming to introduce IIS systems.

The uneven distribution of companies among
categories, mediocre response rate, as well as some
common traits of Croatian wood processing compa-
nies, e.g. below-average application of business and
manufacturing innovations compared to the industry
average, were the constraints due to which this re-
search was not able to fully correlate the use of inte-
grated information systems to the measurable benefits,
or confidently identify optimal IIS implementation
strategies. However, considering this investigation as a
first step in a comprehensive analysis of this topic, we
hope that subsequent investigations, focusing more on
medium- and large-scale companies with higher busi-
ness and credit ratings, will explain these relations.
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