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IT HAS BEEN WIDELY RECOGNIZED THAT ACTIVITIES PRACTICED BY
HUMAN RESOURCES MANAGEMENT (HRM) SIGNIFICANTLY INFLUENCE
BUSINESS PERFORMANCE OF ANY COMPANY. However, quantifica-
tion of that relationship has not been researched enough to
provide a tool for practitioners by which they could increase
their business result. Therefore additional scientific contri-
bution on the subject would be valuable and that is the very
purpose of this paper.

Authors of this paper have researched what is the impact of
HRM activities in construction industry in Croatia. After an
insight into a theoretical background about influence of HRM
activities on business performance, this paper presents results
from their own study. The research was conducted over actual
financial results realised before and during the period of recent
economic crisis, from 2007-2010. Data was collected using
financial data base Poslovna.hr and the opinion poll conducted
in more than 30% of middle-size construction companies in
Croatia. Data was analysed using frequency analysis, analysis
of correlation coefficients and finally by construction of multi-
ple linear regression models.

Results of the research suggest that people working in construc-
tion have reached the subsistence level income. Constructed
multiple linear regression models indicate that, among other
human resources activities, the material motivation activities
have the most significant positive impact on business result.
Professional selection of candidates, life long learning, sup-

Performance portive organizational culture and other non-material measures
remain for the benefit of some future times.
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INTRODUCTION

During the last couple of decades it
has been widely researched and con-
sequently accepted that efficient HRM
significantly determines competitive
advantage and business success of a
company (Barney, 1995, 2001; Pfef-
fer, 1994; Huselid, 1995; Huselid et al.,
1997; Fitz-enz, 1995, 2000; Becker and
Gerhart, 1996). However, there has been
not enough evidence that actually mea-
sures the impact of HRM, especially in
the context of recent economic crisis.

Analysis of Croatian economy during
the lastyears has shown that the coun-
try faced severe recession that started
in 2009 and resulted in general slow-
down in economic activity, fall of gross
domestic product and expected rise of
unemployment rate.

Of course, in the situation like
this, new production and investments
should be the key element of eco-
nomic recovery. But, the motive of this
research is quantifying the factor that
lies beneath any business initiative
including new production and invest-
ments. And that is people.

Furthermore, this paper deliberately
researched the impact of HRM exclu-
sively in construction segment of Croa-
tian economy. Construction is one of the
leading indicators of economic cycles.
Onone side, OECD considers Construc-
tion as one of the Main economic indi-
cators (MEI) (www.oecd.org), as well
as the Conference Board of the USA
defines The 10 Components of Lead-
ing Indicators (http://www.conference-
board.org), among which are Building
permits for new private housing units.
On the other hand, civil engineering
works are the foundation of any new
investment. Especially investments in
transport infrastructure led Croatian
economy through its boom and con-
traction during the last decade.

2007

GDP, % 5,1

Construction is an important seg-
ment of Croatian economy with more-
less stabile contribution of 6-7% during
the research period from 2007-2010
(see Table 2). But, it must be empha-
sized that its nominal value of works
performed changed significantly. Such
atrend can be seen in Table 2., show-
ing the value of works done, contribu-
tion of construction to the GDP, number
of employees and productivity per
employee.

Positive trends in construction cul-
minated by 2008. After that, severe
fall of annual value of works done,
employees and productivity indicated
beginning of recession in construction
and Croatian economy in general. Total
value of construction works done fellin
2011 for 40,4% in comparison to 2008!

Obviously, in 2008 ended the main
wave of biginvestments both in build-
ing construction and in civil engineer-
ing, so the companies were forced to
adjust their grown capacities.

In such a context, only people can
make a positive difference and change
the trend. Therefore, authors find it
very important to research contribution
of HRM to business result of construc-
tion companies.

Theoretical background

Development and importance of
human capital concept

When thinking of people as an element
that makes a difference in business per-
formance, we actually think of people as
human capital. “Human capital is seen
increasingly as a key determinant of
economic performance. A key strategy
in determining economic performance
has been to employ a conception of indi-
viduals as human capital and various
economic metaphors such as ‘techno-
logical change’, ‘research’, ‘innovation’,

2008 2009
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‘productivity’, ‘education’, and ‘com-
petitiveness’” (Fitzsimons, 1999).

In the 18th century Adam Smith in
his book The Wealth of Nations (1776)
formulated the basis of what was later
to become the science of human cap-
ital. He argued the contribution of
human knowledge, skills and activi-
ties to wealth of society as a whole.
(Samuelson and Nordhaus, 1993).

After Smith, several famous econ-
omists shared the idea. In his analy-
sis of factors of production, Karl Marx
emphasized know-how of workers.
Alfred Marshall distinguished per-
sonal and organizational capital, but
accented that knowledge was the
most powerful production generator
(Bahtijarevié Siber, 1999).

Nevertheless, systematic research
of human capital was intensified during
1960s. It were the researchers from the
University of Chicago who invented the
conceptand the very term of human cap-
ital (www.efzg.hr/ Mali leksikon odgoja,
obrazovanja i $kolstva, prof.dr.sc. Vinko
Baric). Studies done by Paul A. Samuel-
son, Kenneth J. Arrow, Herbert Simon,
Friedrich A. van Hayek, Milton Friedman,
George Stigler and Theodore Schultz
made the most significant contribution
to cognition of importance of invest-
ments into human resources as well
as impact of human resources devel-
opment on productivity (Bahtijarevic
Siber, 1999).

In market valorisation of human
resources investments’ effects, espe-
cially the work of Theodore Schultz
should be highlighted. He said that
investments into human resources must
be considered as the most important
alternative to investments into mate-
rial factors of production. According
to him, those investments have even
bigger return than material investments
because they contribute to productivity

2010 2011
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Table 1 Gross domestic product (GDP) in Croatia / Source: Croatian Bureau of Statistics, www.dzs.hr
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Total

revenue in Value of

construction

(mil.HRK)* (.0o00 HRK)*
2001. 23.510 8.805.313
2002. 28.784 11.509.034
2003. 37.443 16.190.009
2004. 41.327 16.899.253
2005. 44.560 17.807.328
2006. 53.351 21.430.104
2007. 57.951 24.299.155
2008. 69.230 34.915.314
2009. 58.462 30.714.772
2010. 47.713 22.808.572
2011. 44.820 20.821.802
2|c->)il1l/ Less ior Less for:

X1 35:3%

2008

works done

Contribution

of Number of
construction employees
to GDP
(%) (%) @
100 41 65.782
B 45 71.788
184 5.4 80.089
192 57 84.642
202 5,6 89.524
243 59 95.249
276 6,0 104.142
22/ 6,2 108.260
349 7,0 97.503
5 5.8 91.052
236 83.607
e Less for:

Productivity
per
employee

(%) (€/2) (%)
100 17.922 100
109 21.645 121
122 26.727 149
129 26.638 148
136 26.879 150
145 30.724 171
158 31.806 177
165 44.033 246
148 43.009 240
138 34.201 191
127 34.001 190
22,8 Less for: 20,5

* 1 EUR = 7.58 HRK (http://www.hnb.hr/tecajn/htecajn.htm, 30.1.2013.) Source: www.hgk.hr;

Review of the Basic Statistics in the Construction Sector in Croatia, the period January-June 2012, p 2

Table 2 Croatian construction industry: value of works done, contribution of construction to the GDP, number of
employees and productivity per employee for the period 2000 — 2010

of labour and enhance entrepreneurial
capabilities (Schultz, 1985:19).

Such an attitude was maintained in
later decades, too. For example, it is
stated that the overall economic perfor-
mance of the OECD countries is increas-
ingly more directly based upon their
knowledge stock and their learning
capabilities (Lundvall, 1996).

It has been recognized that invest-
ments into human capital are impor-
tant because of their quantitative effects
(increase of income) but also of their
qualitative dimension. This qualitative
dimension is immanent in enhance-
ment of entrepreneurial capabilities,
increase of flexibility and adjustability
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to changes as well as contribution to
development of life-long-learning cul-
ture (Bahtijarevi¢ Siber, 1999).

For all those reasons, research on
impact of HRM and knowledge man-
agement on business performance and
competitiveness has been intensified
since the end of the 20th century so
numerous studies were undertaken to
explore the connection of human capital
(human resources) with business result.

Inthefirst phase, during 1980s, the
work of Theodore Schultz (Schultz,
1985), research of M. A. Devanna, C.
Fombrun and N. Tichy (Devanna et
al., 1981 and 1982; Tichy et al., 1982),
and studies that came out of project

OASIS, the most important project for
development of strategic HRM at the
time (Ulrich et al., 1984; Ulrich, 1997;
Schuler and Jackson, 1987; Jackson et
al., 1989), undoubtedly confirmed the
connection of human capital and HRM
with business result.

Inthe next phase, researchers tried
to quantify that relationship. Two of
those studies are the most prominent.
So called CCH study measured and
established positive impact of human
resources’ activities on 4 performance
indicators: market and book value ratio,
income per employee, market value of
the company and salesincome (Ulrich,
1997). The other was the study of pro-
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fessor Mark Huselid and his associates
from Rutgers University. His research
comprised 968 companies with more
than 100 employees and examined the
HRM activities’ impact on total reve-
nue, sales income per employee and
net income. (Huselid, 1995).

As a result of those studies, HRM
has been transformed from an opera-
tive business function into a strategic
toolforrealisation of superior business
performance and sustainable market
competitiveness.

Human resources management in
construction industry

After the initial studies of HRM impact
on business result during 1980s, the
next decade was characterised by more
focused studies. They measured that
impact eitherin terms of a specific HRM
activity (Borman, 1991; Gerhart and
Milkovich, 1992; Terpstra and Rozell,
1993), either in a specific industry
(Arthur, 1994; MacDuffie, 1995).

One of the first focused studies of
HRM regarding construction indus-
try was conducted by J. Drucker, G.
White, A. Hegewisch and L. Mayne
in 1996 (Drucker et al., 1996). “Con-
struction is managed by people who
are concerned with cost and produc-
tion. They are more influenced by the
value of “harder” personnelissues and
it is a challenge to achieve credibil-
ity for “softer” issues!” But, besides
identifying such a current state, the
survey results suggested also that evi-
dent challenge for HRM in construc-
tionisrelated to training and employee
development.

Other studies of HRM impact on
business performance in construc-
tion at that time confirmed those
findings. Maloney says: “The rate of
change in external environments of
construction organizationsis increas-
ing, which necessitates thatincreased
attention be paid to strategic planning
and, in particular, strategic planning
for human resource management.
(...) Strategies tend to be emergent.
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With the changes taking place in its
external environments, a construction
organization must attempt to develop
deliberate human resource manage-
ment strategies. In developing these
strategies, a construction organization
must addressissues such as (...) work-
force diversity, and the availability of a
skilled workforce.” (Maloney, 1997:49)

Importance of soft issues like train-
ing and motivation has been identi-
fied also in a study undertaken by
Castaneda, Tucker and Haas: “Several
diverse factors have contributed to the
construction industry’s shortages of
skilled workers; these factors include
decreased real wages, transient nature
of work, poor industry image, lack of
training, and lack of a worker-oriented
career path. The consequent impact of
this problem on project performance
has been reported with increasing fre-
quency over the last few years” (Casta-
fiedaetal., 2005:799). Anew work force
management strategy, which would uti-
lize fewer, better-educated workers,
who would receive higher compensa-
tion and deliver improved results, has
been proposed to address the problem.
The strategy has been proven as fea-
sible and achievable.

The latest research of HRM in con-
struction industry stated that human
resource practices are mostly concerned
with gaining value through increased
skills, productivity, autonomy, contri-
bution, and cost consciousness. Whilst,
productivity is one of the most impor-
tant factors affecting the overall per-
formance of any construction company
(Arashpour and Arashpour, 2011). In a
survey of 120 construction companies,
Arashpours researched the hypothe-
sis that although financial factors are
very important in affecting productiv-
ity, the contribution of psycho-social
factors (from a domain of HRM) does
play an important role in productivity
improvement and gaining value, espe-
cially through labour-intensive industry
of construction. 91,4% of respondents
agreed with that hypothesis.

The most comprehensive work
dealing with strategic HRM as a route
to improving business performance
of construction companies has been
done by Martin Loosemore, Andrew
Dainty and Helen Lingard. Their first
book on the topic, Human Resource
Management in Construction Projects:
Strategic and Operational approaches
(2003), starts with identification of
problems related to HRM in construc-
tion and ends with references for appli-
cation of strategic HRM with a goal of
performance improvement. The book
also provides description of construc-
tion industry specificities, especially in
terms of distinction between office and
field workers, dislocated work sites that
constantly change, and dependence
on subcontractors, mostly craft work-
ers who are naturally more related to
theirtrade than to a company that hired
them. The last but not least, authors
emphasize the difference between stra-
tegic HRM and personnel management
and indicate the importance of training
and its measurement for better perfor-
mance. In so doing, the authors sug-
gest that three most important oper-
ational aspects of strategic HRM are:
employee resourcing, human resources
training and development and reward
management. They say: “Itis important
torecognize the potential of socio-eco-
nomicrole of HRD in enhancing the well-
being and performance of the industry.”
(Loosemore et al., 2003:255). In their
latest book, Human Resource Manage-
ment in Construction: Critical Perspec-
tives (2011), they say: “Despite its size
and socio-economic significance, the
construction sector remains a poorly
understood industry, particulary in rela-
tion to its people management practices
(Dainty and Loosemore, 2012:1).

Generally, research of HRM has come
to the point at which positive impact
of HRM is not doubted, but different
measurement systems of that impact
are being developed and implemented
(Phillips,1996; Fitz-enz, 2000; Ulrich
1997; Huselid 1994; Becker et al., 2001;
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Beckerand Huselid 2003). However, in
construction industry this measure-
ment is still a niche with not enough
scientific contributions.

There has been an interesting study
of drivers of productivity among con-
struction workers in a developing coun-
try, undertaken by Kazaz and Ulubeyli
(Kazaz and Ulubeyli, 2007). A survey of
82 construction firms in Turkey, based
on quantitative and qualitative factors
that affect labour performance, has led
to results that “show that monetary
factors remain pre-eminentin influenc-
ing productivity, but that socio-psycho-
logicalfactors appearto be of increas-
ing importance” (Kazaz and Ulubeyli,
2007: 2132).

In Croatia, the most important stud-
ies regarding HRM practices and their
measurement have been conducted by
Sveto Marusic¢ (Marusic, 1999, accord-
ing to Poloski Vokic and Vidovi¢, 2008)
and Nina Polo3ki Voki¢ (Poloski Voki¢
2004, Poloski Voki¢ and Frajli¢ 2004,
Poloski Voki¢ and Vidovi¢ 2008). The
studies have been undertaken mutu-
ally independently but they have cer-
tain similarities. They’ve been con-
ducted over companies from differ-
entindustries and they found out that
although there is a significant corre-
lation of certain HRM activities with
business performance, HRM in Croatia
is rather underdeveloped.

Furthermore, according to their
recommendations, HRM should be
researched not only in economy as a
whole, but also in specificindustries,
in order to identify and understand
their characteristics. Since we stated
before that construction industry has
both the importance and potential for
that kind of research, authors of this
paper found those reasons as anindi-
cation of a need for an additional sci-
entific contribution. Therefore they
examined and measured impact of
different HRM activities on financial
indicators of business performance
in middle-size construction compa-
nies in Croatia.

I. SANDRK NUKIC * N.

Empirical research and

methodology used

Our empirical research has been con-
ducted over medium-size construction
companies in Croatia, with 50 - 250
employees. Sample of 102 companies
was formed by random sampling. Total
population of medium sized companies
in Croatia is less than 300 (www.dzs.
hr), so such a big sample was formed
in order to create a valid quantitative
model. Furthermore, it provides an addi-
tional soundness of the results.

Following one of the most influen-
tial HRM measurement studies done
by Huselid and Delaney (Huselid and
Delaney, 1996), the initial research
question of our research were associa-
tions of HRM practices and firm perfor-
mance measures in Croatian construc-
tion industry.

Of course, firm performance depends
on many factors, but as elaborated in
chapter on theoretical background, HRM
activities are proven to have a signifi-
cant impact on business result. Since
HRM activities are an internal element,
something thata company caninfluence
on, we thought it would be interesting
to examine which activities exactly and
how determine the value of different
performance measures.

Knowing that, companies would gain
a powerfultool they could use to make a
positive change, to generate additional
value in terms of business result. There-
fore, beside the correlations between
named elements, we also modeled the
value of different performance mea-
sures using multiple linear regression.

The one-time basis data collection
was conducted using opinion poll for
collection of data on HRM activities
practiced in a company as well as data
ensuring that population under consid-
eration is of the similar size and struc-
ture. Financial data acquisition regard-
ing firm performance was done using
the official financial portal Poslovna
Hrvatska (www.poslovna.hr).

Appreciating the most important
operational aspects of strategic HRM

identified by Loosemore, Dainty and
Lingard (2003) - employee resourcing,
human resources training and devel-
opment and reward management, the
opinion poll used has been consisted
out of selected key HRM activities, struc-
tured as 4 groups of variables:

1. Selection of employee candidates
— variables including planning of
numberand the structure of employ-
ees aswell as so designated acquisi-
tion and selection of employees

2. Life long learning and on-job training
—variables that are related to educa-
tion and continuous development of
employees’ know-how

3. Motivation — variables concerning
work efficacy monitoring and assess-
ment, and consequently supervened
remuneration of work

4. Knowledge transfer and organi-
zational culture management -
variables that provide informa-
tion regarding knowledge transfer
inside the company, along its value
chain, and moreover among different
market subjects

Variables from these four groups will
be treated as independent (predictor)
variables in modeling procedure. As
such, these predictorvariables will be
used for modeling the value of differ-
ent firm performance measures, which
therefore we treat as the dependent
model variables.

Dependent variables on firms’ per-
formance are collected from the offi-
cialfinancial reports from 2007 till 2010
(www.poslovna.hr).

The last section of the opinion poll
referes to 7 control variables, ensuring
the homogeneity of the sample. These
control variables are also used as pre-
dictors in the modeling of above men-
tioned dependent variables.

We provide the list of independent
and control variables in Table 3.

Data was analysed in a way thatinter-
viewed HR managers (who most often
were in fact owners and general man-
agers of the firm) were asked to grade
qualitative predictor variables using the
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INDEPENDENT VARIABLES

A.1.2.

A.2.1.
A.2.2.
A.2.3.

A.2.4.

A.3.1.
A.3.2.
A.3.3.
A.3.4.
A.3.5.

A.3.6.

A.4.1.
A.4.2.
A.4.3.
A.4.4.
A.4.5.

A.4.6.

C1
C2
C3
Cy
Cs

C7

SELECTION

Average number of job applications per job position

Use of professional tests and specialized agencies for job candidates assesment

EDUCATION AND TRAINING

Analysis of educational needs and choice of training programmes accordingly

Percentage of employees that have been provided scholarship for further higher education

Percentage of employees who attend on job training

Grade of quality, adequacy and quantity of educational programmes provided for employees

MOTIVATION

Quality of work performance evaluation system practiced by the company

Influence of the work perfomance on salary and other forms of material compensation

Importance and appreciation of employees’ opinion and ideas

Probability of promotion in dependence on work performance

Average net monthly salary per employee
Average gross monthly costs per employee
KNOWLEDGE TRANSFER

Efficiency of providing feedback on work completition

Efficiency of archiving and accessing business data and information

Efficiency of learning from business partners

Efficiency of transfering company’s know-how to partners and customers

Value of company’s contribution to upgrade of construction

Activities regarding knowledge transfer after appearance of recession in Croatia

CONTROL VARIABLES

Date of company’s foundation
Total number of employees
Value of total assets

Value of capital and reserves
Average age of employees

Structure of employees in respect of education level

Table 3 Independent and control variables
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1-5 scale, and to provide actual numbers
or percentages for quantitative predic-
tor variables.

1-5 scale was used to grade degree
of conformance with specific assertion.
For example, for variable A.2.1. Analy-
sis of educational needs and choice
of training programmes accordingly,
grade 1 as the lowest possible grade
would mean that analysis of educa-
tional needs and appropriate choice of
training programmes does not exist at
allin that company. Subsequent grades
express higher degree of conformance,
up to grade 5 meaning analysis of edu-
cational needs and choice of training
programmes are fully adequate to com-
pany’s business scope and efficient.

Several predictor variables were not
qualitative in their nature, so for their
description managers were asked to
provide percentages (i.e. relative fre-
quencies). For example, for variable
A.2.3. Percentage of employees who
attend on job training, interviewed
managers provided a percentage of
such employees for each year from
the research period 2007-2010, out
of which an average frequency for the
period was calculated and taken into
further account.

Evaluation was carried out through
several phases:

5. Frequency analysis is used to learn
about the nature of variables, out of
which results on control variables
will be presented in Section 3. This
phase provides better understanding
of sample structure, its homogene-
ity and moreover, the very business
practice and performance of evalu-
ated companies.

6. Analysis of correlation coefficients
between predictor variables, as well
as between predictors and depen-
dent variables.

7. Construction of multiple linear
regression models, based on 24 pre-
dictorvariables listed in the Table 3.

8. Analysis and interpretation of con-
structed multiple linear regres-
sion models. For all models their

I. SANDRK NUKIC * N.

strength and adequacy were ana-
lyzed. Strength was analyzed accord-
ing to coefficient of determination
and for adequacy we used the stan-
dard T-test for testing the statisti-
cal hypothesis weather the model
under consideration is better than
the model excluding the specific pre-
dictor variable.

Results of frequency analysis
and correlations

After data was collected, the first step
was to learn about nature and relations
of relevant variables. These findings
are presented below.

Frequency tables for control
variables

In order to ensure comparability of
results, it was very important to make
sure thatresearch is conducted overa
homogeneous sample. Therefore, as
the first step, special attention was
paid to descriptive statistics of con-
trol variables.

Age of the company has been ana-
lysed as the first control variable. The
assumption was that similar oldness
ensures having the same tradition and
experience both in construction and
in HRM. Frequency table of this vari-
able showed that majority of selected
companies (49%) has been founded
more than 10 but less than 20 years
ago. 17% of companies is younger than
10 years of age, and 19% of companies
is more than 20 but less than 30 years
old. There are only few companies with
more than 30 years of experience. Such
results have been taken as acceptable.

Secondly, average number of
employees during the 4 year period
from 2007 till2010 was analysed as the
control variable, too. Frequency table
showed that out of 102 analysed com-
panies, 58,8% of companies has more
than 50 and less than 100 employees.
Further 30,3% of companies has more
than 100 and less than 200 employ-
ees. Only 8 companies have less than
50 employees and only 3 companies

have more than 200 but less than 250
employees. Such a distribution of
number of employees was assumed to
secure the appliance of similar human
resources policy in the sample under
consideration.

Beside number of employees,
values of assets and capital were also
analysed as measures for securing the
sample of similar size companies. Total
assetsvalue (average value from 2007-
2010) was recorded to be between 2
mil. and 6 mil. EUR for 53,7% compa-
nies, and capital value is under 3 mil.
EUR for 81,5% of analysed companies.
These numbers confirmed already
stated homogeneity of sampled con-
struction companies.

Maybe not so important but never-
theless interesting control variables
are average age of employees and
gender structure of employees, anal-
ysed for period from 2007 till 2010. The
youngest average age of employees in
a single company has been recorded
to be 36 years of age. Furthermore,
great majority of sample companies
(79,4%) have the average age of their
employees between 38 and 46 years of
age. This result could be an indicator of
the high unemployment rate of young
engineers in the construction indus-
try in Croatia. Gender structure drew
up as another significant similarity.
Portion of male employees is at least
82% in allof the analysed construction
companies!

In the end, structure of employees
based on their education has been
analysed as the last control variable.
Obviously the same core business
absolutely determines the education
structure of employees, because pop-
ulation under consideration showed
remarkably matching results: 74 com-
panies (73%) have between 18-23%
of operatives, 77 companies (76%)
have between 59-65% of employees
who finished only secondary school,
91 companies (89%) have from 5% to
12% of bachelors and 89 companies
(87%) have more than 5% and less than
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Dependent Dependent Adjusted - R2
variable name variable description

Average revenue, in million EUR 0.8935
B.2.2. Average costs, in million EUR 0.8816
B.2.3. Average net income, in thousands EUR 0.9673
B.2.4. Average newly created value, in million EUR 0.9603
B.2.5. Average current liquidity coefficient 0.9742
B.2.6. Indebtedness level in % 0.7187
B.2.7. Average turnover of total assets 0.6199
B.2.8. Average economy of total business 0.6211
B.2.9. Average net income per employee 0,9376
B.2.10. Average productivity 0.9622

Table 4 Comparison of constructed models

10% of employees who graduated from
college. Minor discrepancy regarding
education structure has been recorded
in remaining companies.

These six control variables were
included in further modeling of vari-
ables providing information on firms’
performance recorded in official finan-
cial reports from 2007 till 2010. Sev-
enth controlvariable regarding gender
structure of employees was left out due
to its shown irrelevance for the final
value of dependentvariables. However,
this variable also confirmed the homo-
geneity of the sample.

Correlations

After frequency analysis which pro-
vided better understanding of the
sample, it was important to study cor-
relation coefficients between predic-
torvariables as well as predictors and
dependent variables.

To avoid information overload, this
paperwill not present all estimated cor-
relation coefficients. Itis enough to say
that, at the significance level 0.05, we
can accept the hypothesis that the cor-
relation coefficients between majority
of observed variables are different from

ORGANIZATION,
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zero, i.e. at the significance level 0.05
we can accept the hypothesis that the
variables in question are correlated.
In addition to that, it must be said
that majority of estimated correlation
coefficients between predictors and
dependent variables are positive -
higher values of the variables dealing
with the activities of the HRM are paired
with the higher values of the variables
dealing with the business results.
There are only two negative esti-
mated correlation coefficients. First is
expected because it concerns the level
of financial leverage used. It suggests
that the higher values of the variables
dealing with the activities of the HRM
are paired with the smaller values of
the variables dealing with the indebt-
edness level of a company. But the
second negative correlation is some-
what odd and it suggests that the higher
values of the average age of employ-
ees are paired with the lower values
of the business results of a company.
We comment this finding in respect of
critically high average age of employ-
ees detected by previously presented
frequency analysis. This could suggest
that the average age of employees has

* AN INTERNATIONAL JOURNAL *

0.7984 0.7356
0.7773 0.7079
0.9357 0.9157
0.9223 0.8981
0.9491 0.9332
0.5166 0.3659
0.3844 0.1925
0.3859 0.1944
0,8792 0,8431
0.9260 0.9029

reached the level at which any further
increase directly means the aggravation
of business result.

Modeling the value of
dependent variables using
multiple linear regression

After frequency analysis and analysis
of correlations, multiple linear regres-
sion models were constructed for all
dependent variables, i.e. variables
dealing with business results. As pre-
viously stated, models were based on
24 predictor variables (see Table 3).

IfY denotes the dependent variable
in question and Xi, i €{1,...24}, denote
predictor variables, then the multiple
linear regression model is the model
of the form

Y=c1+2i2=‘*1 BiXi+£,

where a and Bi, i € {1,...24}, are
regression parameters whose theoreti-
cal values are unknown, but could be
estimated by the least squares method
(estimated values for the purpose of
this paper are calculated in the statis-
tical software Statistica 10), and € is
therandom variable that describes the
error of the presented model. Detailed
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description of the multiple linear
regression models could be found in
S08i¢ (2006).

For example, the equation of the
multiple linear regression model for
the average current liquidity coefficient
(variable B.2.5.) is of the , where the
estimated value of the regression coef-
ficient a (intercept) is (-61.014) and
estimated values of the regression
coefficients Bi, i € {1,...24}, are given
in the Table 5.

Inthat table regression coefficients
Bi, i €{1,...24}, are ordered and num-
bered accordingto the predictors listed
inthe Table 3 (e.g. B1is the coefficient
multiplying the variable A.1.1., here
denoted by X1).

The following analysis of multiple
regression models is performed to
examine if the models of this type are
suitable for modeling of the variables
listed in the Table 4 and to identify the
predictor variables that have the most
significant impact in the model.

Model strength

Itis known that the value of the determi-
nation coefficient R2 (see Table 4) gives
an information on how well the linear
function, defined in terms of predictor
variables, describes the dissipation of
the measured values of the dependent
variable in question, i.e. it gives an
information on the strength of the linear

B1 B2
-0.0109 0.1134
B7 B8
0.4951 0.4993
B13 B14
-0.2164 -0.2164
B19 B2o
0.0262 -0.0054

Table 5 Estimated values of the regression coefficients Bi, i € {1,...

functionalrelationship between the pre-
dictors and the dependent variable. R2
values close to one suggest that the
functional relationship between the pre-
dictors and the dependent variable is
well described by the linear function,
i.e. it suggests that the linear model
is strong.

Namely, it is often interpreted that
100*R2 % dissipation of the measured
values of the dependent variable, with
respect to its values predicted by the
linear function, could be explained by
the multiple linear regression model.
The rest of (1-R2)*100% of this dissi-
pation could not be explained by the
linear model and therefore it is called
the unexplained or residual dissipation.

The Table 4 shows that multiple
linear regression models constructed
for 10 dependent variables are very
strong (i.e. the dissipation of the mea-
sured values of these dependent vari-
ables with respect to its predicted
values is well described by the linear
function), except for variables B.2.7.
and B.2.8. The measured values of
these dependentvariables are not well
enough described by the linear model
and therefore the additional research
should be conducted to find the more
appropriate model.

But on the other hand, it is worth
emphasizing that all other linear models
are very strong. Especially models for

B3 B4
-0.0656 29.9534
B9 B1o
-0.2111 -0.1584
B15 B16
0.0636 0.2912
B21 B22
-0.0000 0.0000

dependentvariables B.2.3. (average net
income is thousands EUR), B.2.4. (aver-
age newly created value in million EUR),
B.2.5. (average current liquidity coef-
ficient), and B.2.10. (average produc-
tivity), with determination coefficient
higherthan 0.9. Such R2 value indicates
that more than 90% of the dissipation
of the measured values of the depen-
dent variable in question is explained
by the linear model. This finding sug-
gests that for modeling of company’s
performance the multiple linear regres-
sion models based on predictors deal-
ing with selection procedures, training
and education, motivation activities and
knowledge transfer in a company and
its surrounding are appropriate.

Model adequacy
Table 4. also shows the Adjusted-R2
coefficient, which is known to be a good
measure of model adequacy (Sogié,
2006). As opposed to determination
coefficient (Multiple- R2 which takes
into account only number of available
data - in this case 102), it takes into
consideration also the number of pre-
dictor variables (in this case 24).
Furthermore, in order to test the
adequacy of the created models, i.e.
to test if a certain predictor variable
is significant in the model, for each
of the regression parameters Bi, i €
{1,..., 24},T-test has been conducted

B5 B6
-0.8544 0.4361
B11 B12
0.0580 -0.0331
B17 p18
-0.3457 -0.6571
B23 B24
0.1175 14.5160

24}, for the variable B.2.5.
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Dependent variable Independent variable with statistically Estimated regression parameter and the
significant impact p-value

A.3.5. average net salary per employee,

B.2.1. average revenue, in million EUR p=0,008255; B=16346

in EUR
C.2 number of employees p=0,000206; B=53595
C.3 value of total assets, in million EUR E:”OOOOOO;
B.2.2. average costs, in million EUR C.2 number of employees p=0,000081; B=53970
C.3value of total assets, in million EUR p=0,000000; =1
B.2.3. average net income, in thousands 6.3.5. average net salary per employee, = GEREeEs [
EUR in EUR
A.3.6. average total monthly costs per p=0,000000;
employee, in EUR B=-5196

C.4 value of capital and reserves, in
p=0,000009; B=0

million EUR
B.2.4. average newly created value, in A.3.5. average net salary per employee, _ al
million EUR in EUR p=0,000000; B=9300
A.3.6. average total monthly costs per p=0,000000;
employee, in EUR B=-4526
C.2 number of employees p=0,000000; B=14818

C.4 value of capital and reserves, in
p=0,000007; B=z0

million EUR
B.2.5. average current liquidity A.3.5. average net salary per employee, _ o
coefficient in EUR P=0,000000; B=0,0580
A.3.6. average total monthly costs per p=000000;
employee, in EUR B=-0,0331

C.4 value of capital and reserves, in

million EUR P=0,000454; B=0

A.3.5. average net salary per employee,

B.2.9 average net income per employee p=0,000000; B=148

in EUR

A.3.6. average total monthly costs per p=0,000000;
employee, in EUR B=-90

C.4 value of capital and reserves, in p=0,003181;

million EUR B=o

C.7 educational structure of employees p=0,038310; B=107776

A.3.5. average net salary per employee,

B.2.10. average productivity p=0,000000; B=174

in EUR

A.3.6. average total monthly costs per p=0,000000;

employee, in EUR B=-92
p=0,018766;

C.2 number of employees B=-66

C.4 value of capital and reserves, in

million EUR p=0,000059; B=0

Table 6 Results of the models
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(Ho: Bi=o0, H1: Bi#0). Values of the test
statistics and p-values for the T-test are
calculated in the statistical software
Statistica 10. At the significance level
a=0.05 hypothesis Ho is rejected only if
the corresponding p-value of the T-test
is less than 0.05. In those cases alter-
native hypothesis is accepted, which
means that the created model includ-
ing the predictor variable Xi with esti-
mated regression coefficient Biis better
than the modelin which Bi=o0 and which
therefore doesn’tinclude the predictor
variable Xi.

An overview of Adjusted-R2 coeffi-
cients presented in the Table 4 suggests
that constructed models are adequate,
again with exception of models for
dependentvariables B.2.6.,B.2.7.and
B.2.8. These dependent variables are
not adequately modelled by the mul-
tiple linear regression and additional
research should be conducted in order
to model their measured values.

All other dependent variables
recorded high Adjusted-R2 coeffi-
cients (0,71 - 0,93), suggesting ade-
quacy of models constructed for their
interpretation.

Interpretation of models

Atthefirst glance of Table 6, it is obvi-
ous that material motivation vari-
ables A.3.5. (average net salary per
employee) and A.3.6. (average total
monthly costs per employee) have
more significant impact on the mea-
sured values of dependant variables
than other predictors.

Of course, impact of material
motivation variables is understand-
able and could be interpreted. Such
results suggest that companies with
bigger financial accumulation (variable
B.2.1.) have more assets to abstract
for material motivation purposes. Vice
versa, material motivation gives rise
to further generation of significant
revenues.

Furthermore, increase of net earn-
ings in a company directly influences
the increase of net income of that

I. SANDRK NUKIC * N.

company (variable B.2.3.), showing
that material motivation is still the
most powerful motivation tool, among
others. But, in the same time, the
increase of gross costs per employee
decreases netincome of the employer,
perhaps suggesting that taxes and
other duties he is obligatory to pay
in regard to his employees nullify the
positive effect of material motivation.

Average monthly net salaries
increase the newly created value, and
gross monthly costs per employee
decrease the newly created value.
Since newly created value is calcu-
lated as sum of total salaries paid and
totalincome earned, such relationship
among variables involved in model-
ling the value of dependent variable
B.2.4. is in accordance with previous
assertion.

Currant liquidity coefficient (B.2.5.)
reflects the ability of a company to
fulfil its short term obligations and
successfully perform short-term busi-
ness activities. If this coefficientis not
adequate, a company is facing diffi-
cultiesin its everyday business, it has
not enough assets for purchase of
needed raw material and other goods,
it has not enough money for salaries,
taxes and other duties. On the other
hand, companies with adequate cur-
rant liquidity ratio (when short-term
assets/short-term obligations ratio
approximately equals to 2) for sure
have enough money on their account.
Such companies should have enough
money for salaries so it could be an
explanation of a positive estimated
regression coefficient related to the
variable A.3.5. Again, A.3.6. shows a
somewhat negative influence on the
value of dependent variable B.2.5.

As in the model for dependent vari-
able B.2.3., the results for dependent
variable B.2.9. (average net income
per employee) suggest that in order
to achieve higher net income per
employee, it is important to perform
material motivation activities, as well
as to have adequate capital level.

Since productivity (B.2.10) is cal-
culated as newly created value per
employee, this model shows expected
similarity to previously presented
model for dependent variable B.2.4.
—itis significantly influenced by mate-
rial motivation activities.

As said before, influence of mate-
rial motivation activities has been
expected. But what has not been
expected is weak influence of other pre-
dictors! Results of analysis of models
show their strength and adequacy,
meaning that all predictor variables
listed in the Table 6 have more signifi-
cant impact on the values of the cor-
responding dependent variables with
respect to other predictors.

CONCLUSION

Presented empirical research started
with the assumption that ,,soft“ orga-
nizational variables have a significant
impact on business performance of a
company. Therefore, it measured influ-
ence of different HRM activities on busi-
ness result of construction companies
in Croatia.

It must be emphasized that the
measurement was conducted in times
before and during economic crisis,
taking into account business result
realised in period from 2007 - 2010.
Not just that period of 4 successive
years contributed to the objectivity
of results, but the very fact of pres-
entrecession strongly determined the
results.

Models presented in this paper
suggest that, among other human
resources activities, the material moti-
vation activities (variables A.3.5. and
A.3.6.) have the most significant impact
on business results. This could be an
indicator of difficult conditions in the
Croatian construction industry, sug-
gesting that people have reached the
subsistence level income, at which
living is only about basic existence
and only material compensation mat-
ters. It would be interesting to investi-
gate situation in more developed coun-
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tries, to learn at which level of income
non-material compensation becomes
significant.

Inthe end it could be recommended
to employers in construction not to
neglect the influence of HRM activi-
ties, especially material motivation,
on performance of the company.
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