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INTRODUCTION
TO THE SPECIAL ISSUE
Business Logistics is continually changing and leaving a deep impact on the operations of contemporary companies. In doing so, the science of logistics
and supply chain management accompanies this development, as well as paves some new paths for rapid translation of research ﬁndings into practice of
companies around the world. Traditionally, logistics
oﬀers opportunities for additional rationalization
of operations that can be crucial for the competitive battle on the domestic market and especially on
the international market. Activities through which
logistics streamlines business are mainly reﬂected
in the optimization of transport processes based on
ICT, reducing the number of warehouses without
reducing delivery preparedness, optimizing inventory management in ever more demanding multichannel operations, reducing the total time of delivery and the like.

more eﬃcient logistics performance. Education for
logistics and supply chain management is becoming
more widespread and innovative as well. All these
changes are closely followed and supported by the
development of the supply chain management and
logistics science.

On the other hand, in recent years, business logistics
is perceived as an important source of added value
for companies in the supply chain. In cooperation
with other departments of the company, and then
with the other members of the supply chain, business logistics is expanding to the activities of supply
chain management and its services provide added
value for companies and their products – they enable and accelerate the implementation of market
strategy expansion, provide increased availability of
the product for the customer, and allow diversity in
the possibilities of the purchase, delivery and product returns.

Reﬂecting important topics that companies are facing today, this special issue of the journal Ekonomski vjesnik / Econviews – Review of Contemporary
Business, Entrepreneurship and Economic Issues is
devoted to business logistics, supply chain management and distribution topics. It is based on selected
papers of the 16th International Scientiﬁc Conference Business Logistics in Modern Management
(BLMM) hosted by Josip Juraj Strossmayer University of Osijek, Faculty of Economics on 13 October
2016 in Osijek, Croatia. This year’s conference received 25 submissions, and after the international
double blind review process, 17 of them were accepted for participation in the BLMM Conference.
Therefore, 36 authors from Germany, the United
Kingdom, Austria, Poland, Hungary, Bosnia and
Herzegovina, Serbia and Croatia participated in
presentations and discussions at the Conference.
The best eight scientiﬁc papers were selected for
publishing in this special issue and went through
an additional review process. The papers presented
in this special issue represent the main topics of
the BLMM Conference, but also address some of
the major issues in contemporary logistics, supply
chain management and distribution.

The signiﬁcance of logistics is recognized not only
on the company level, but equally on the national
level - while global trade is increasing, the percentage of logistics costs in the GDP are declining due to

The ﬁrst paper, written by Düerkop and Huth, develops a network-based approach that allows for the
evaluation of risks and its consequences onto the
logistical network. The main result of the paper is
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the deﬁned mathematical optimization model that
quantiﬁes the current “risk-related costs” of the
overall network and quantiﬁes the risk by investigating the change of the overall costs in the case a
risk is realized. The next paper by Končar, Leković
and Vukmirović points out the diﬀerences in structure of product assortment of retailers who show
their oﬀers on the web and compares the prices
of representative product categories in diﬀerent
marketing channels, with the aim of determining
both factors’ inﬂuence on marketing channel competitiveness. Then, the paper by Ćorić and Vojvodić
analyzes issues and challenges associated with the
introduction of variable pay schemes in the ﬁeld of
delivery operations. The article by Kolinski and Sliwczynski presents the problem of transposing the
strategic objectives of the supply process to performance measures at the operational level and the
proposal of system indicators of supply eﬃciency at
the operational level. Furthermore, in their paper,
the authors Vučur, Miloslavić and Bošnjak provide
an insight into the human resources management in
companies involved in logistics in maritime transport, by analyzing some of the indicators of human
resource management in regard to the size of the
company and other factors. In the following article
based on a gravity model and panel data, Fejzić, and
Čovrk presented interesting conclusions regarding
the impact of the transport infrastructure, as an
important determinant of transport costs, on trade
between Bosnia and Herzegovina and the country’s
ﬁfteen largest trading partners. Thereafter follows

8

the article by Domański and Adamczak which deﬁnes characteristic features of each new distribution channel and guidelines referring to the economics of the ﬂow of goods in a logistics system.
The article discusses the issue of the availability of
goods in the market and the possibility to acquire
them through any distribution channel, as well as
presents practical models for executing these postulates in terms of the cost-eﬀectiveness of the
ﬂow of goods in distribution channels. Finally, the
retail distribution part is covered in the last paper
by Knežević, Delić and Ptić who analyse Croatian
adolescents’ clothing buying motives and their retail store selection criteria. Based on their ﬁndings,
suggestions for service management and marketing
strategies for apparel retail companies that target
adolescents are provided.
In conclusion, great appreciation should be expressed to all authors and anonymous reviewers
for their signiﬁcant eﬀorts in producing this special
issue. The BLMM 2016 Conference is partially ﬁnanced by the Ministry of Science, Education and
Sport of the Republic of Croatia whom we thank
for recognition of the conference’s eﬀorts in the last
ﬁve years. Our special thanks go to the Faculty of
Economics in Osijek and the journal Ekonomski
vjesnik / Econviews for expanding the reach of scientiﬁc research in the ﬁeld of logistics and supply
chain management at the BLMM Conference. We
sincerely hope that this special issue represents only
the beginning of a successful cooperation.
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RISK ANALYSIS AND
EVALUATION FOR CRITICAL
LOGISTICAL INFRASTRUCTURE
Abstract
Logistical infrastructure builds the backbone of an economy. Without an eﬀective logistical infrastructure
in place, the supply for both enterprises and consumers might not be met. But even a high-quality logistical
infrastructure can be threatened by risks. Thus, it is important to identify, analyse, and evaluate risks for
logistical infrastructure that might threaten logistical processes. Only if those risks are known and their
impact estimated, decision makers can implement counteractive measures to reduce risks.
In this article, we develop a network-based approach that allows for the evaluation of risks and their consequences onto the logistical network. We will demonstrate the relevance of this approach by applying it
to the logistics network of the central German state of Hesse. Even though transport data is extensively
tracked and recorded nowadays, typical daily risks, like accidents on a motorway, and extraordinary risks,
like a bridge at risk to collapse, terrorist attacks or climate-related catastrophes, are not systematically
anticipated. Several studies unveiled recently that the overall impact for an economy of possible failures of
single nodes and/or edges in a network are not calculated, and particularly critical edges are not identiﬁed
in advance. We address this information gap by a method that helps to identify and quantify risks in a given
network. To reach this objective, we deﬁne a mathematical optimization model that quantiﬁes the current
“risk-related costs” of the overall network and quantify the risk by investigating the change of the overall
costs in the case a risk is realized.
Keywords: Logistics, risk, resilience, critical infrastructure

1. Introduction
Logistical infrastructure builds the backbone of an
economy (Panasyuk et al., 2013). Without an eﬀective logistical infrastructure in place, logistical processes are more diﬃcult (i.e. might take longer and
arrive late, might face quality problems, and might
lead to higher cost), and demand for both enterprises and consumers might not be met. But even a
high-quality logistical infrastructure can be threatened by risks.
One out of many examples is the blocking of the
Suez Canal in 2004 by the broken-down tanker

‘Tropic Brilliance’. The tanker experienced problems
with the steering gear and grounded itself. At this
location the Suez Canal was too narrow for other
vessels to pass, so that the logistical infrastructure
was blocked for any transportation processes. For
39 vessels already in the Suez Canal and another 113
ships waiting at the two entrances, this accident led
to an unplanned delay of their transport chains of a
few days (Ibrahim, 2004)1. The delay in return created even more problems for the supply chains the
vessels were part of: Sony Corporation, for example, faced serious problems fulﬁlling customer demand for PlayStations in the UK (which was higher
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than normal due to Christmas sales), because the
supply was stuck in the Suez Canal (Elliott, Theodoulou, 2004)2. In the end, Sony paid a high price to
match demand, since as a result of the unintended
situation in the Suez Canal; it chartered Russian Antonov AN-124 planes to ship PlayStations directly
from China to the UK (Manners-Bell, 2014: 61-62).
What can be derived from this example is how the
(even temporary) blocking, or in general: unavailability, of logistical infrastructure can lead to tremendous negative eﬀects on supply chains.
Thus, it is important to identify, analyse, and evaluate risks for logistical infrastructure that might
threaten logistical processes. Only if those risks are
known and their impact estimated, decision makers
can plan and implement counteractive measures to
reduce risks.

2. Basics of risk management for logistical
infrastructure
2.1 The importance of logistical infrastructure
Logistics has always played a major role for economies. Examples show, that this has been true for projects on the regional or national level (such as for the
building of the pyramids in Egypt) as well as for international trade such as between China and Europe
using the Silk Road. Nowadays, the role of logistics
is even bigger than before. In Germany, for example,
the logistics sector is the 3rd biggest industry (behind
the automotive industry and the retail sector), with
an estimated total revenue of 240 billion EUR (Bundesvereinigung Logistik (BVL) e. V., 2016)3.
Logistics might be deﬁned as ‘the process of strategically managing the procurement, movement,
and storage of materials, parts and ﬁnished inventory (and the related information ﬂows) through the
organisation and its marketing channels in such a
way that current and future probability are maximised though the cost-eﬀective fulﬁlment of orders’
(Christopher, 2011: 2). In our particular work we
will have a more narrow understanding of the term
“logistics” as the management and organization of
all transportation processes of physical goods plus
any necessary storage and handling processes. This
includes freight logistics as well as public transportation and the transport of any personnel.
Additionally we can agree on the 6 ‘r’ of logistics:
Logistics ensures that the right product in the right
12

quantity and the right quality is delivered at the right
time to the right place or customer for the right cost
(Jünemann, 1989: 18). To provide logistical services
at a promised service level, certain prerequisites are
necessary. One of the prerequisites is the logistical
infrastructure.
Logistical infrastructure can be summarized as all
facilities necessary to complete the logistical mission. Those facilities include production and distribution facilities as well as the transportation links
between them (Closs, Thomson, 1992: 269). If we
focus on the basic logistical processes such as transportation, warehousing, and handling, then those
facilities can be classiﬁed into two types: On one
hand, the logistical infrastructure consists of logistical nodes where goods are stored and handled.
Those nodes can be any warehouse or transhipment
point. On the other hand, there are logistical edges
that are used for connecting logistical nodes. Those
connecting edges are used for transportation processes. Possible additional so-called value-adding
services are normally also carried out in the logistical nodes. We will, however, focus on the classical
logistical processes such as transportation, handling, and storing.
The logistical infrastructure is a necessary prerequisite to provide logistical services. Without infrastructure, logistical services are not possible. However, the availability, capacity, and quality of the
logistical infrastructure inﬂuence the performance
of logistics. A good infrastructure enables smooth,
fast, and eﬃcient logistical processes, whereas a
low level of the infrastructure hinders logistical
performance. This becomes obvious when analysing the results of the World Bank that evaluated the
logistical performance of 160 countries using the
so-called ‘international logistics performance indicator’ (international LPI). The LPI consists of six
components; and one of the components is infrastructure (Arvis et al., 2014: 7)4. The results of the
analysis show that countries, that are ranked within
the top 10 logistics performers (such as Germany
as the overall number one on the list), also have a
dense and high-quality infrastructure; on the other
hand, countries within the bottom 10 (such as Somalia) also have an infrastructure far below average
(Arvis et al., 2014: 34-37).
In 1996 President Bill Clinton ﬁrst mentioned the
term “Critical Infrastructure” in his Executive Order 13010, which ultimately resulted in the inauguration of the President’s Commission on Critical In-
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frastructure Protection. The order deﬁnes a critical
infrastructure: “Certain national infrastructures are
so vital that their incapacity or destruction would
have a debilitating impact on the defence or economic security of the United States.” Applying that
deﬁnition to the transportation infrastructure of a
region, state, country or supranational network, a
critical logistical infrastructure is a certain part of
this network that its (temporarily) unavailability
would have a highly negative impact on the possibility to supply certain nodes in the network properly.
This negative impact can be either the complete
cut-oﬀ of parts of the network or a substantial rise
in operational costs.

2.2 Risks concerning the logistical infrastructure
The role and the importance of logistical infrastructure lead to the assumption, that possible threads
to the infrastructure inﬂuence its availability and
its quality. This, in return, has implications for the
logistical performance. For example, the overturn
of a vessel on an inland waterway might hinder any
other vessel to pass this location until the vessel is
recovered. The ﬂow of goods might then be halted
or rerouted. The rerouting, however, will lead to
higher costs if other means of transportation have
to be used. On the other hand, if the ﬂow of goods

is stopped, there might be cost due to out-of-stock
situations. Furthermore, due to the high interconnectivity between diﬀerent modes of transports or
diﬀerent logistical sub-infrastructures, every failure
or blockade of one single edge can progress to a failure or blockade of whole parts of the network or, in
the worst case, even to the halt of all logistical ﬂows
within the network. As an example one might consider a logistical infrastructure with a very centralized structure. If the central node in that network is
the central airport as well as the central train station
and the central port of the whole network, a total
blockade of that very node could lead to a full halt of
all logistics within the network not transported via
the street network. This abstract-looking risk is not
as abstract as it seems and might, for instance, be
realized if Greater London is cut oﬀ from the power
network for a certain period of time.
Logistical infrastructure can be threatened by a
number of risks. Diﬀerent approaches to risk classiﬁcation, also focusing on logistics, are available
(for example Heckmann et al., 2015: 122-127). To
demonstrate the variety of risks that might inﬂuence availability and quality of the logistical infrastructure, we use the results of the latest study by
Allianz5 (Allianz SE/Allianz Global Corporate &
Specialty SE (2016)).

Figure 1 Top business risks 2016


Source: Allianz SE/Allianz Global Corporate & Specialty SE (2016), p. 1
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Figure 1 shows the top ten risks that might threaten
businesses, as identiﬁed and ranked by Allianz. The
dark blue bars reﬂect risks that have a connection
to the logistical infrastructure, whereas the light
blue bars have no link to the logistical infrastructure or the inﬂuence can be neglected. Business interruptions, including supply chain disruptions, are
identiﬁed as the absolute top risks for businesses.
However, one of the risks that have an increasing
importance for business is cyber incidents. Due to
changes in technology that lead to a wider digitalization of processes, the vulnerability of such processes increases (Zimmermann, 2004: 2). This is
especially true for digitalized processes between
two or more companies, as promised by Industry
4.0 approaches (Brettel et al., 2014). Natural catastrophes can have a major impact on logistical infrastructure. Examples for natural catastrophes are
the Tōhoku earthquake and the following tsunami
in 2011, which led to major damage to the critical infrastructure in Japan, and the eruption of the
Icelandic volcano Eyjafjallajökull, which led to the
closure of airspace and thus impacted air travel and
air cargo all over Europe (Jones, Bolivar, 2011). The
risk of natural disasters and geological catastrophes
is getting higher every year as recent studies show

(Munich Re, 2016)6. Another risk with increasing
importance is the risk of a terror attack. One example is the bombings in Brussels in 2016, where two
types of infrastructure (airport, underground) had
been attacked by terrorists simultaneously; thus,
those attacks aﬀected the whole public transportation in Belgium.

2.3 Risk management
Risks are an immanent factor to all processes. Thus,
it is not possible to fully exclude risk to establish
certainty. To integrate risk in business and to be able
to plan under risk, risk management oﬀers an eﬀective framework. Risk management can be deﬁned
as “the identiﬁcation, assessment, and prioritization
of risks followed by coordinated and economical
application of resources to minimize, monitor, and
control the probability and/or impact of unfortunate events.” (Hubbard, 2009: 10)
Risk management can and should be seen as an iterative process chain. This risk management process
is standardized by ISO 31000, which describes the
diﬀerent phases of risk management as depicted in
Figure 2.

Figure 2 Risk management process


Source: Purdy (2010: 883)
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The central steps in the risk management process
are the risk assessment and, to actually handle the
risk, the risk treatment. However, without a solid
and eﬀective risk assessment, risk treatment is not
possible.
Risk assessment can be divided into three steps: The
ﬁrst step is to identify potential threats. It is actually
the process of searching for known and unknown
risks. In the second step, those risks that have been
identiﬁed with the risk identiﬁcation are now analysed. That is, “risk analysis is concerned with developing an understanding of each risk, its consequences, and the likelihood of those consequences.”
(Purdy, 2010: 884) The last step of the risk assessment is to evaluate and prioritize risks. This step is
preparing risk treatment. However, often resources
– staﬀ, money, time, etc. – are limited, so that an efﬁcient allocation of existing resources is necessary.
Risk evaluation that aims to make a decision about
the ‘level’ of risk is thus the foundation of risk treatment.
Applied to the context of logistical infrastructures,
the ﬁrst step reﬂects the identiﬁcation of parts of
the infrastructure that are more threatened by the
potential realisation of any risk than others. This
could be parts of the infrastructure that seem to
be “attractive” to terrorists, as they are extremely
vulnerable or critical to the infrastructure, or to
those parts that are exposed to harsh geographic
surroundings, for example by crossing earthquake
infected or ﬂood threatened regions. This phase of
the risk management process is not further examined within this paper. Instead, we will focus on the
second and the third step by presenting an approach
that “puts a price tag” on a risk.
Although risks can only be reduced or avoided by
applying the next phase of the risk management
process (the ‘risk treatment’), it is obvious that risk
assessment plays a major role in risk management.
Thus, this article focuses on risk assessment by proposing a model that helps to identify, analyse, and
evaluate risks for the logistical infrastructure.

3. A network optimization approach
3.1 Basic idea
A multi-modal logistical infrastructure is used
by a number of diﬀerent actors at the same time.
In reality those are, at least in some multi-modal

sub-networks, logistical actors, private persons
and public transport means. In contrast to a supply
chain, where some regulating higher instance can
coordinate the whole network, such a (partly) public network cannot be governed directly. In particular, this has an immense eﬀect on the risk analysis
and assessment of the infrastructure as a whole and
all of its parts. To be able to receive a valid risk assessment the behaviour of all users of the network
before and after the realisation of a risk has to be anticipated. The risk assessment, which means measuring the grade of the damage, can then be seen as
the cost diﬀerence caused by the realisation of the
risk. To quantify this, the whole network has to be
valued as a whole twice, once before the risk realisation and once afterwards.

3.2 Assumptions
To enable an assessment of the network the following assumptions are made:
• The network has a ﬁnite number of well-deﬁned points, called communities,
• For every community a net demand or net
supply, given in transportation units (TU), is
given,
• For every connection between two communities a capacity limit in TU per time unit is
given,
• For every connection costs per TU are known.
Furthermore, we assume that the network is closed,
which means that every TU, which is supplied in a
community v inside the network, is demanded by,
and transported to, any target community w inside
the network. However, this assumption does not
restrict the model in any way, as any non-closed
network can easily be transformed into a closed
network by introducing dummy communities that
represent external supply or demand. Finally, we
assume that all actors within the network act economically, maximizing their own proﬁt. Explicitly this means that private uses of the network,
like public transport means, that might also use a
certain capacity on selected connections between
communities, cannot be modelled. Implicitly such
non-logistical users can be considered by lowering
the capacity by the value of the mean of other usage
before modelling the network.
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3.3 Network deﬁnition
The logistical network of the observed region can be
modelled as a graph
. Every vertex
then represents a community within the network
represents a single
and every edge
direct connection between two communities. Furthermore, let
be the net supply or demand of
community
per time unit t. Supplying communities have a negative value, while demanding
communities have a positive value. As we assume,
as presented above, that the network is closed, the
following equation holds:
 ݓሺݒሻ ൌ Ͳ
௩א

Finally, all edges have a non-negative capacity per
time unit
and edge speciﬁc usage costs of
.

3.4 Problem deﬁnition
Based on the above network, we can now formulate an optimization problem, which minimizes the
overall costs of the network. This reﬂects, at least
approximately and under the before-mentioned
assumptions, the overall traﬃc amount within the
network. In reality, users usually behave egoistically
and are thus only interested in their own cost minimization and not in the minimization of the overall network costs. However, if the capacity on any
highly prioritized part of the network is a scarce resource, even egoistically behaving actors will switch
to the next best route. This way the probable real
life traﬃc amount approximates, at least in a long
term view, the calculated overall costs of the optimal solution.
Another possible criticism is the fact that the model
does not consider any diﬀerentiation between different goods, which means in real life that demand
for any good of type A, say candles, can be met by
supplying the node with any good B, say water, as
long as the amount of TU of the demand equals
the amount of the supply. To take diﬀerent type
of goods in account, or the fact that a company X
cannot or will not meet the demand of company Y,
diﬀerent networks can be set up for each and every
type of goods and/or company. To get an overall result a ﬁrst, prioritized, network model can then be
solved and the resulting amount of traﬃc on every
single edge can then be deducted from the overall
capacity of this particular edge.
16

The resulting optimization problem is known as
the Minimum Cost Flow Problem or Minimal Cost
Flow Problem in literature and can be modelled as a
linear program as follows:
  ܿሺ݁ሻ ݂ כሺ݁ሻ
אா

 ݂ሺ݁ሻ െ   ݂ሺ݁ሻ ൌ ܾሺݒሻ ܸ א ݒ
אேశ ሺ௩ሻ

אேష ሺ௩ሻ

Ͳ  ݂ሺ݁ሻ  ݑሺ݁ሻܧ א ݁

Here,
, for all
, are the decision variables
of the model. Further,
describes the set of all
and analogously
positive neighbours of each
denotes the set of all negative neighbours of
.
The objective function minimizes the overall costs
of the network. The ﬁrst constraint guarantees that
the solution does really represent a ﬂow within the
network that meets all demands and supplies. The
second constraint takes the capacity restrictions of
the single edges into account.

3.5 Solutions of the problem
The above formulated model can be solved in polynomial time, for example with the minimum mean
cycle cancelling algorithm of Goldberg and Tarjan
(Goldberg, Tarjan, 1989). The result of the optimization is, other than a complete display of all traﬃc
amounts, an objective value, which represents the
minimal costs of the overall network. This can be
interpreted as the quantitative assessment of the
overall network. If a risk is realized the network can
be adjusted to the new situation by simply deleting
the destructed edge(s) and/or vertex or vertices.
be the resulting sub-network with
Let
and
. Now, the solution space of the
Minimum Cost Flow Problem on is a sub-space
of the solution space of the Minimum Cost Flow
Problem on G. In particular it holds for the solution
value that:
οܲܨܥܯ ؔ ܲܨܥܯ൫ܩෘ ൯ െ ܲܨܥܯሺܩሻ  Ͳ
This diﬀerence of the objective values can be interpreted as the costs of the realization of the risk.
With the help of this “risk costs” and the common
on all edges
probability of a risk realization
and/or vertices the risk can be assessed as
ෙ ܧෘ ൯ ൌ ܲሺܸෘ ǡ ܧෘ ሻ οܲܨܥܯ
ܴ݅݇ݏ൫ܸǡ
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3.6 Limitations of the current approach
In this section, we critically look at the above model
and examine its strengths and weaknesses by listing diﬀerent risk scenarios where the model will be
useful and others where the model could theoretically be applied, but would not lead to any satisfying
results. Theoretically, the model can be applied to
the “intact network” and an erratic network in any
case, as long as the risk realization can be identiﬁed
as the total crash of at least one edge or one node of
the network. However, as the network, in which the
destroyed edge(s) and/or node(s) are deleted, is only
optimized once, it cannot reﬂect any slowly adopting process. Instead the optimal solution of the initial network and the optimal solution of the erratic
network are calculated and compared. However,
in real life settings a network will slowly adapt to
the new situation after the realization of a risk and
the erratic edge(s) and/or node(s) will be avoided in
non-optimal ways shortly after the risk is realized.
Therefore, the model is most useful and closest to
the reality for any applications where edge(s) and/
or node(s) are destroyed for a longer period of time.
In this case the new optimal solution for the erratic
network can be achieved in real life by guiding the
traﬃc accordingly on all parts of the network.

way we assign all transport units that are within the
network to a node in the network. By doing that, and
deleting the crashed edge(s) and/or node(s), we gain
a new network with manipulated node weights (= demands/supplies), called . Optimizing this net network in the very same way as described above gives
an optimal value that reﬂects an optimal behaviour of
all parties in an event of a crash. All transport units
that will be transported at any later points can then
be assumed to be transported in the (new) optimal
way through the after-crash network. This way we
receive 3 diﬀerent optimal values of the same problem on diﬀerent networks:
,
and
. Furthermore, we assume that the time
for the crashed edge(s) and/or node(s) to recover is
known as
and the fraction of a time unit when
the crash occurred is known as
. The
costs of the crash can then be calculated as:
ο෨ ܲܨܥܯൌ 

ܲܨܥܯ൫ܩෘ ൯ ܶ כ െ ܲܨܥܯ൫ܩ෨ ൯  כሺͳ െ ݐ௦ ሻ
െ ܲܨܥܯሺܩሻ
ܶ  ሺͳ െ ݐ௦ ሻ

This extension allows us to consider a two-step optimization of the network towards the new, worse, situation. However, it does not yet consider a “smooth”
adaptation process of the whole network nor does it
tackle all the remaining gaps between real life applications and the mathematical model above.
Consequently, further extensions include

4. Conclusion and future extensions
The future extensions focus on two areas: On the
one hand, the limitations of the current approach
need to be eliminated so that the model reﬂects
real-world business processes better, and the acceptance is increased. The most natural extension
addresses the slow adaption to a crash of parts of
the network by choosing the following approach:
With the above described model the optimal solution, which stores the traﬃc usage on each edge as
the ﬂow, can be determined for the pre-crash network and the post-crash network. As a part of that
solution of the pre-crash network the actual ﬂows on
all edges of the network, including the edges crashing
and those neighbouring crashing edges, are known.
Assuming a crash on a subset of edges the position
of all logistical transportations is implicitly given by
the ﬂow on each edge. For the sake of simplicity, the
positions of currently ﬂowing transport units can be
assumed to be at a node within the network. This
could be done, for instance, by assigning half of the
ﬂow on each edge to its start node and half of the
ﬂow to its end node. In the event of a crash, in this

• a time horizon, which allows the model to
adapt slowly to a new situation and diﬀerentiate the costs of a risk depending on the time
the subnetwork is defunct;
• a pre-processing which derives the needed
data from existing data on logistical network;
• the consideration of recovering costs and the
eﬀects recovering works might have on the
logistical network;
• a diﬀerentiation between diﬀerent actors and
diﬀerent goods in a way that forbids fulﬁlling
a demand of a certain good of a certain supplier by any other good or any other supplier;
• mathematical relations between the current
usage grade and the usage costs to reﬂect that
using a “busy street” might be “slower” than
using an “empty” street.
On the other hand, future extensions will focus on
establishing a better provision of data. So far, the data
situation has not been optimal. For decision making
within the risk management process, better, i.e. more
detailed data is necessary.
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ANALIZA I PROCJENA RIZIKA ZA KLJUČNU
LOGISTIČKU INFRASTRUKTURU
Sažetak
Logistička infrastruktura predstavlja okosnicu gospodarstva. Bez postavljene učinkovite logističke infrastrukture, opskrba možda ne bi bila moguća, kako poduzeća tako i potrošača. Međutim, čak i visokokvalitetna logistička infrastruktura može biti izložena riziku. Stoga je važno deﬁnirati, analizirati i procijeniti
rizik za logističku infrastrukturu koji bi mogao ugroziti logističke procese. Donositelji odluka mogu provesti protumjere za smanjenje rizika samo ako su ti rizici poznati i ako je izvršena procjena njihovoga učinka.
U ovome ćemo članku izraditi pristup na temelju mreže koji će omogućiti procjenu rizika i njihovih posljedica na logističku mrežu. Pokazat ćemo relevantnost ovoga pristupa tako što ćemo ga primijeniti na
središnju njemačku saveznu pokrajinu Hessen. Iako se danas podatci o transportu detaljno prate i bilježe,
tipični dnevni rizici, poput prometnih nesreća na autoputu te izvanredni rizici, poput mosta kojemu prijeti urušavanje, terorističkih napada ili katastrofe vezane uz klimu, nisu sustavno predviđeni. Nekoliko je
studija nedavno otkrilo da ukupni učinak mogućega zatajenja jednoga čvorišta i/ili rubne točke na mreži
nisu izračunati, a osobito nisu unaprijed određene ključne rubne točke. Mi se bavimo ovim nedostatkom
informacija pomoću metode koja pomaže pri prepoznavanju i kvantiﬁciranju rizika u određenoj mreži.
Kako bismo postigli ovaj cilj, deﬁniramo model matematičke optimizacije koji kvantiﬁcira sadašnje „troškove vezane uz rizik“ cijele mreže te kvantiﬁciramo rizik istražujući promjenu ukupnih troškova u slučaju
da se rizik ostvari.
Ključne riječi: logistika, rizik, otpornost, ključna infrastruktura
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THE ASSORTMENT STRUCTURE
AND THE PRICE LEVELS AS A
FACTOR OF MARKETING CHANNEL
COMPETITIVENESS – EMPIRICAL
EVIDENCE FROM THE REPUBLIC OF
SERBIA
Abstract
In this paper, the authors point out the diﬀerences in the structure of the product assortment of retailers
who show their oﬀers on the Web, with the aim of proving that the structure of the assortment may be a
factor of marketing channel competitiveness that the consumers recognize and that makes them opt for a
certain marketing channel. On the same basis we aim to compare the prices of representative product categories, in order to determine the impact of prices on marketing channel competitiveness, without taking
other factors of channel competitiveness into consideration. Based on the conducted research, we can conclude that having a number of categories of products in the assortment presents a competitive advantage
for the retailer in the traditional marketing channel since retailers with electronic sales have a more diverse
assortment in their retail store than online. Compared to “pure play” electronic retailers, the structure of
assortment measured in number of categories of products that are on oﬀer in e-stores is not signiﬁcantly
diﬀerent between “pure play” and “bricks and clicks” electronic retailers. On the other hand, if we look at
the price levels, there is a diﬀerence in prices of product categories on websites of “brick and click” retailers
since prices in retail stores are higher than prices in the traditional retail store of the same retailer. However,
oﬀers on the website of “pure play” electronic retailers are higher compared to “brick and click” retailers.
Keywords: Retailers, “brick and click”, “pure play”, assortment, product category, prices
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1. Introduction
The electronic market in the Republic of Serbia is underdeveloped and characterized by growth of sales
and the number of Internet users who become customers and accept this kind of purchasing product.
There is a noticeable evaluation of competitiveness
of buying on the Internet, from the aspect of both
supply and demand, in relation to the diﬃculties
that are still present and in the process of removing
(implementation of electronic payments, expanding
oﬀers, post sales service, the geographical coverage
of delivery, etc.). The previously mentioned only
justiﬁes the action of following current research in
the area and conﬁrms the need to conduct similar
researches on the markets of the surrounding countries. Power relations between the participants,
with the advent of electronic marketing channels,
have been the subject of research in recent years.
Dramatic change caused by e-tailing is a shift between retailers and consumers (Dunne et al., 2014).
Special emphasis is put on the consumers that become picky and look for better oﬀers, due to the fall
in buying power. In order to attract customers to
their oﬀers, retailers are forced to provide comparative advantages over the competition (retail stores
and competitors on the Web) through products in
their assortment and lower product prices. Wang,
Song and Yang (2013) indicate that the Internet is
likely to increase the power of consumers, as price
comparisons across ﬁrms can be performed quickly
and easily, which aﬀects the increase of price competition. According to the authors, online prices for
homogenous products are often found to be lower
compared to those in conventional channels, which
may cause sales to shift from the traditional to the
online channel. Although this kind of shifting seems
economically rational in the conditions of development of electronic retailing in Serbia, consumers
rarely switch to electronic marketing channels,
even though they do recognize the advantages, due
to numerous barriers caused by the underdeveloped
and not so credible payment system, slow delivery,
impossibility of getting insight into products before
buying them, etc.
Brynjolfsson and Smith (2000) emphasize that from
an economic perspective, price levels are a particularly useful measure of eﬃciency. Authors Tang and
Xing (2001) ﬁnd that there is superior pricing eﬃciency in online markets compared to oﬄine markets. When it comes to competitiveness in Serbian
marketing channels, we assume that there are sig22

niﬁcant diﬀerences in prices of assortments of electronic and traditional retailing by the same retailers.
Also, there is an assumption that electronic retailing
is more competitive than traditional retailing because it has lower prices in the Republic of Serbia.
Wallace, Giese and Johnson (2004) drew the conclusion that price is generally an important competitive issue in satisfying customers, when multichannel customers switch to another retailer; the causes
focus on single-channel failures and competitive
advantage, particularly the price advantage, therefore the price is an important factor in the competitiveness of retailers in all marketing channels.
Keisidou, Sarigiannidis and Maditinos (2011) show
the magnitude of online shopping adoption that
varies between the developed and developing countries, and understanding the opportunities this new
market has to oﬀer is crucial for any business that
wants to participate in it and be competitive.
20 “pure play” electronic retailers and 20 “brick and
click” electronic retailers (with electronic stores
and largest retail store formats) from the Republic
of Serbia took part in researching the impact of the
assortment structure on channel competitiveness.
Within the research of product prices as a factor of
channel competitiveness, 10 representative products of a speciﬁc product category were taken into
account, which makes 200 products covered by the
above retailers in their electronic store, or in the retail store for “brick and click” retailers.

2. Review of previous research
Literature in the area of oﬀers on the Web and
prices as factors of competitiveness shows that the
greatest interest of research is in pricing channel
competitiveness as a factor in choosing an electronic marketing channel. The subjects of previous
analysis were consumers and their buying decisions
in traditional retailing in relation to electronic retailing (Balasubramanian et al., 2005; Degeratu et
al., 2000; Keisidou et al., 2011; Lowengart, Tractinsky, 2001). Analysis of product categories includes
mainly individual product categories and diﬀerences in the traditional and the electronic marketing channel (Lowengart, Tractinsky, 2001; Levin et
al., 2003). Numerous studies are related to the comparison of oﬀers in diﬀerent marketing channel and
multi-channel eﬀects (Wallace et al., 2004; Laroche
et al., 2005; Kwon, Lennon, 2009; Min, Wolﬁnbarger, 2005; Wang et al., 2013).
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Balasubramanian, Raghunathan and Mahajan (2005)
analyze how price sensitivity gains in importance online. They also note the importance of further understanding of consumer goals in accordance with the
characteristics of various channels and the relevance
of speciﬁc channel characteristics may diﬀer according to product or service category. Price sensitivity analysis of Degeraty, Ragaswamy and Wu (2000)
shows that online consumers obtain more information about both price and non-price attributes, and
more information on prices could increase consumer
price sensitivity for undiﬀerentiated products.
One of the ﬁrst studies involving consumer choice in
online and traditional channels and the impact of the
product is the research of Degeraty, Ragaswamy and
Wu (2000). Based on supermarkets in the traditional
marketing channel, in their paper they questioned
whether increasing availability of comparative price
information online makes consumers more pricesensitive. They propose a conceptual framework to
assess the relative impact of brand names, prices, and
other search attributes on consumer choices within
a speciﬁc product category. In conclusion they state
concerns that online consumers will focus on price
and this will result in strong price competition, which
their results prove (at ﬁrst glance).
Keisidou, Sarigiannidis and Maditinos (2011) emphasize that the majority of studies ignore the eﬀect
of diﬀerent product type importance, and conclude
that consumers are reluctant and buy online only
those products that they really need and consider
important. Lowengart and Tractinsky (2001) used
the type of product under consideration as one of
the dimensions, since consumers may engage in
diﬀerent purchasing decision processes in diﬀerent
product categories.
Kwon and Lennon (2009) came to the conclusion that
consumers attribute higher credibility to well-known
retailers than to new Internet start-ups, and multichannel retailers must understand similarities and
diﬀerences in their customers’ expectations for their
oﬄine and online stores, so that the two channels
can be compatible and complement each other. Min
and Wolﬁnbarger (2002) indicate that new businesses
would be more eﬃcient than the older oﬄine businesses, oﬀering, inter alia, better prices, thus, competitive advantages as compared to oﬄine counterparts.
Wang, Song and Yang (2013) analyzed studies that
indicate a signiﬁcant substitutive eﬀect between
online and traditional channels, and this result was

most pronounced among diﬀerent product categories.
Min and Wolﬁnbarger investigated whether retailers of specialized goods (which have a narrower line
of services and goods in assortment) have greater
success in the electronic sale of various goods (various general assortments with many sales lines). According to the basis, “brick and click” have an advantage over the “pure plays”. Retailers are divided
according to the product categories and speciﬁc
segments of consumers, or consumer’s needs. The
ﬁndings of Wang, Song and Yang (2013) reveal a
signiﬁcant substitution eﬀect between online and
traditional channels, and their result was robust
across diﬀerent product categories. They indicate
that there are few studies that have focused on the
inﬂuence of product type on the substitution eﬀect
between online and traditional channels, and conclude that multichannel retailers need to carefully
evaluate the use of channel integration in relation to
categories of their target products.
Ancarani and Shankar (2004) questioned whether
there is a diﬀerence in price levels between the three
types of retailers (“pure play”, “brick and click” and
traditional retailers), whether there is a signiﬁcant
variation in individual retailers, whether “pure play”
retailers compete more with “brick and click” than
“brick and click”, and whether multichannel retailer
can be diﬀerentiated from other multi-channel retailer based on non-price characteristics. When
comparing the price levels, the results of Ancarani
and Shankar showed that although prices at “pure
play” retailers are lower than at the multichannel
and traditional retailers, diﬀerences in price are not
signiﬁcant. One limitation to the research of Ancarani and Shankar (2004) is a limited number of
product categories, and suggests extension to multiple categories.
Research of Brynjolfsson and Smith (2000) shows
that the growth of competition is based on price,
online prices for homogeneous products are usually
lower than traditional channels which can cause
moving the sales from the traditional to the online
channel, and an implication of their ﬁndings suggests that conventional retailers will ﬁnd it increasingly diﬃcult to compete on price as long as the
substantial diﬀerences between channels persist.
They ﬁnd that prices on the Internet are 9-16% lower than prices in conventional outlets. The results of
their study show that prices for conventional retailers are no higher than prices in a random sample

God. XXIX, POSEBNO IZDANJE/2016. str. 21-32

23

Jelena Končar, Sonja Leković, Goran Vukmirović: The assortment structure and the price levels as a factor of marketing channel
competitiveness – empirical evidence from the Republic of Serbia

of conventional retailers. Their null hypothesis has
rejected that mean prices on the Internet are equal
to mean prices in conventional stores in favor of
the hypothesis that Internet prices are lower than
conventional prices, and ﬁnd that average prices are
statistically signiﬁcantly lower on the Internet than
in conventional outlets.
Pauwels, Leeﬂang, Teerlig and Huirigh (2011) came
to the conclusion that the online channel has a negative impact on the traditional channel, due to the
fact that consumers may not adopt the full information about the product before buying, and draw
attention to the fact that oﬄine retailers should use
speciﬁc activities to target speciﬁc product categories and consumer segments, which indicates our
assertion that “brick and click” retailers in Serbia do
not sell all categories of products online, but only a
limited part of the assortment.
Tang and Xing (2001) compare the behavior between online branches of traditional retailers and
pure Internet retailers in their research. The pricing
policies of these two types of online organizations
diﬀer because of the diﬀerent competitive environment. They found that prices by pure Internet retailers are signiﬁcantly lower than prices by online
multichannel retailers by an average of $3.27 or
14%, and price dispersion is sharply lower among
the pure Internet retailers than among the multichannel retailers online. This diﬀerence is much
lower between “pure play” retailers than among
multichannel retailers. They found that the prices at
multichannel retailers have an impact on demand in
retail stores, and traditional retail stores have higher
prices than online retailers, which in turn makes the
diﬀerence in prices between these two channels affect the internal competition and conﬂict between
channels. Their research suggests that diﬀerences
in prices can be higher among traditional retailers
than online “pure play” retailers.
Yager and Pasi (2001) and Dabaher, Wilson and Davis (2003) used the cluster analysis of product categories in their research. Yager and Pasi (2001) used
clustering of a product line into a number of categories, typically deﬁned by price, and their aim was to
allow consumers to easily get a good understanding of the issues involved in choosing a product in
a given category with this method. Dabaher, Wilson
and Davis (2003) came from a large grocery retailer
in New Zealand that has both a nationwide network
of stores and an online service, and the categories
(and brands) available online are exactly the same as
24

what a consumer could get when shopping in one of
their traditional stores. In their research they used
cluster analysis to select only categories with high
penetration and short purchase cycles, and the ﬁnal
categories exhibit a good representation of typical
frequently purchased packaged goods categories.
In our paper, by competition between the “brick and
click” and “pure play” we consider not only price
levels but also the diﬀerences in perceiving oﬀers in
form of structure of assortment, looking at the number of product categories (assortment width). It is
our aim to identify competition among the “bricks
and clicks” retailer’s channels looking at the prices
and product categories in both marketing channels.
The subjects of analysis are the largest electronic
retailers in the Republic of Serbia in the category
of products that are mostly sold on the Web. The
analysis will be based on diﬀerences in structure
of assortment (assortment width) between “bricks
and clicks” shown and sold on the Web in relation
to the oﬀers in a retail store, as well as the diﬀerences in structure of assortment (assortment width)
between “pure play” electronic retailers and their
competitors who have a traditional marketing
channel. The aim of our study is to point out the
diﬀerences in the prices of the best-selling product
categories between “pure play” retailers and “brick
and click” retailers in both marketing channels (traditional and electronic). In our research, we tried
to check the price-performance ratio in the “brick
and click” and “pure play” on the electronic market
of the Republic of Serbia, which is developing and
does not have strong competition.

3. Methodology
Growth of e-commerce has the potential of realizing
the often-stated economic ideals for a truly competitive market (Tang, Xing, 2001). Within the wake of
online shopping’s exponential growth, many advantages and some perceived disadvantages of online
shopping as compared to shopping oﬄine at traditional “brick and mortar” stores have become apparent (Levin et al., 2003). Lowengart and Tractinsky
(2001) have used a model that enables to capture
the competitive environment of Internet shopping.
Berman and Evans (2010) indicate that electronic retailing has greater success and growth in sales in the
“click and mortar” retail (multichannel retailers) than
“brick and mortar” (retailers with a traditional marketing channel) and “pure play” Web retailers. Thus,
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it can be concluded that the “brick and click” retailers are more competitive in relation to the “brick and
mortar” and “pure play” retailers.
The subject of investigation would be the product
categories as an indicator of retailer’s oﬀers, of retail
store and electronic store “brick and click” retailers
and electronic store “brick and click” compared
to the “pure play” retailer. We assume that retailers with the strategy of “brick and click” have a different assortment width in the retail store and the
electronic store, as a certain part of the assortment
is displayed and sold online, as claimed by the authors Pauwels, Leeﬂang, Teerlig and Huirigh (2011)
in their research. On the other hand, if we make a
comparison with “pure play” electronic stores in the
structure of assortment (assortment width), there
are considerably more products than in the electronic store of “brick and click” retailers. The hypotheses concerning the structure of the retailer’s
assortment are the following:
H₁: There is a statistically signiﬁcant diﬀerence
in the structure of the assortment between the
electronic store and the traditional store of the
same retailer.
H₂: There is a statistically signiﬁcant diﬀerence in
the structure of the assortment between electronic
stores of “pure play” electronic retailers and electronic stores of “brick and click” retailers.
If there is a diﬀerence in the oﬀers, and if the assortment is considered as a comparative advantage of a
channel, or if the oﬀers are better in a retail store,
then the consumer would rather opt for shopping
in a retail store compared to an online store, which
means that the structure of the assortment is a factor of competitiveness of a retail store compared to
an electronic store of the same retailer (if we ignore
the other factors).
“Pure play” electronic retailers oﬀer a wider and
deeper assortment, because, among other things,
they sell as electronic broker for other bidders, while
the retailer “brick and click” of an electronic store
oﬀers only part of its assortment, which means that
the structure of the assortment is a competitive factor for “pure play” electronic retailers in relation to
the “brick and click” retailers. Wang, Song and Yang
(2013) bring insight that compared with traditional
channels, online channels carry a wide selection of
products. The hypotheses concerning the diﬀerences in price levels are as follows:

H3: There is a statistically signiﬁcant diﬀerence
in price levels of product categories between the
electronic store and the retail store of the same
retailer.
H4: There is a statistically signiﬁcant diﬀerence
in price levels of product categories between electronic stores of “pure play” electronic retailers
and electronic stores of “brick and click” retailers.
Brynjolfsson and Smith (2000) indicated the importance of monitoring the price of the electronic
market, which was on the rise in that period, with
the characteristics of growing competition. The
electronic market in the Republic of Serbia, which
is in development, is characterized by a consumer
who will, in case the consumer estimates that the
price of the same product is lower if it is bought
electronically (without the cost of delivery), certainly purchase it electronically, which means that the
price is a factor of competitiveness of the electronic
stores compared to shopping in a retail store of the
same retailer. If prices in “pure play” electronic retailers are lower than the “brick and click” retailers,
it will induce the consumer to buy in the “pure play”
e-store (and that possibility depends on other factors, which are not the subject of this study). An
additional hypothesis has the aim to prove that for
certain product categories that are mostly sold on
the Internet in the Republic of Serbia there is a difference in price in diﬀerent retail channels:
H5: There is a statistically signiﬁcant diﬀerence
in price levels of four product categories between
“pure play” electronic retailers, electronic stores
of “brick and click” retailers and traditional
stores of “brick and click” retailers.
Research of diﬀerences in oﬀers and prices at estore and retail store “bricks and clicks” retailers
and “pure play” electronic retailers was conducted
using the t-test. The t-test was used in examining
whether there is a statistically signiﬁcant diﬀerence
between the arithmetic means of the number of
product categories on the website “brick and click”
and “pure play”, or the retail store and the price level
in the retail store and electronic store “brick and
click” or on the website of “pure play”.
The t-test for dependent samples was used to examine the signiﬁcance of the diﬀerence in the assortment structure in electronic sales as well as traditional channels of trading with the same retailer (“brick
and click”). The t-test for independent samples was
used to examine the signiﬁcance of the diﬀerence
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in the assortment structure and of “pure play” electronic retailers and “brick and click” electronic retailers. The t-test for dependent samples was also used
to examine the signiﬁcance of diﬀerence in product
prices in electronic and traditional sales of the same
retailers. The t-test for independent samples was
used to examine the signiﬁcance in diﬀerences between “pure play” electronic retailers and “brick and
click” retailers. Analysis of variance (ANOVA) was
used to examine the diﬀerence in prices of four most
selling product categories on the Internet (household
goods, clothes and sport apparel, electronic equipment and books, magazines and newspapers) with
three retailing channels (retail store, electronic sales
of “brick and click” retailer and “pure play” electronic
retailers). Scheﬀé’s test was used to examine the difference in prices between individual retail channels
for diﬀerent product categories.
The empirical research was conducted in the period June-August 2015. For data collection, the
technique of “desk research” was used for analyzing
oﬀers of online electronic retailers, and “ﬁeld research” was used for listing the prices in retail stores
of “bricks and clicks” retailers. The survey included
20 “brick and click” electronic retailers (20 e-stores
and 20 retail stores) and 20 “pure play” electronic
stores, and 10 categories of products for which
prices were listed on the website of “brick and click”,
“pure play” and in the traditional store, making a
total of 200 product price by format (electronic or
traditional) retailers. Data were analyzed with the
statistical package SPSS 22.0.

4. Empirical data
According to the Statistical Oﬃce of the Republic
of Serbia, as it is shown in Table 1, products that
are mostly sold on the Internet are in the following product categories: clothing and sports apparel,
household goods, electronic equipment and books
including magazines and newspapers. The largest
electronic retailers sell these categories of products
in Serbia. Other product categories have a share of
less than 10% (Statistical Oﬃce of the Republic of
Serbia, 2015)1, and thus are excluded from the research. Compared to the best-selling product categories on the Web, it can be seen that the habits
of consumers in Serbia when buying on the Web
do not diﬀer from the habits of consumers on the
Web in general, and in comparison to the market
in developed countries where electronic retailing is
much more developed. According to Berman and
Evans (2010), categories of products that are mostly
sold via the Web in 2012 are: clothing and sports
equipment 12.5%, computer hardware and software
11.1%, car kits 9.2%, 8.8% electronic equipment, furniture and household equipment 8.0%, devices and
tools 5.0%, etc. If we consider the product categories in e-retailing, according to Laudon and Traver
in 2015, the most sold were: mass merchant products, computers and electrical goods, oﬃce equipment, apparels, accessories, books, CDs and DVDs,
household goods, etc. Based on the analysis of the
categories of products that are sold at electronic
stores and data collected during the study, conclusions can be made about the sale of “pure play” and
“brick and click” electronic retailers.

Table 1 Product categories that are the most ordered via the Internet in the last 12 months in the period 2007-2015 in the Republic of Serbia – in percentage
Year

2007

2008

2009

2010

2011

2012

2013

2014

2015

4.90

20.40

22.90

19.80

21.10

36.70

29.60

50.10

44.70

Household goods and DIY
(furniture, toys etc.)

20.50

13.10

12.60

19.00

29.20

17.70

20.10

15.90

14.90

Electronic equipment
(including video cameras)

14.40

26.30

14.40

10.30

23.80

11.50

19.10

23.10

16.40

Books/magazines/newspapers

37.10

32.00

10.90

23.90

14.20

13.30

15.10

12.10

10.30

Product category
Clothing and sports apparel

Source: Statistical Oﬃce of the Republic of Serbia, 2015
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“Pure play” electronic retailers are predominantly
engaged in the sale of household goods (this group
includes furniture, toys and baby equipment) in the
Republic of Serbia. The second largest retailers are
specialized retailers that cover a certain speciﬁc
segment of consumers (such as hobbyists), or a speciﬁc product category (e.g. boats, tires, personalized
products, personalized business gifts, etc.). The success of the coverage of a speciﬁc segment of consumers has been realized by Wang, Song and Yang
(2013) and they came to the conclusion that there
may be advantages to specializing on the Internet
because the Web aggregates niche markets and offers consumers products that they may not be able
to buy easily oﬄine. All these best-selling product
categories are present when it comes to the “bricks
and clicks” retailers. In recent years, the electronic
retail of food products has been developing among
the largest retail company in Serbia, with limited
market delivery of the product to the consumer’s
home. However, their share in the total electronic

retail is negligible, and therefore will not be a subject of analysis.
The descriptive statistical method was used to get
a basic insight into gathered data. The results are
shown in Table 2. When it comes to the prices of
products, “pure play” electronic retailers have the
lowest prices (AS=6571) valued in dinars, and
the smallest range in prices of diﬀerent products
(R=117489) valued in dinars, while prices and range
of products are higher with “brick and click” electronic retailers (AS = 16854; R = 479813) valued in
dinars, and traditional “bricks and clicks” retailers
(AS = 17872; R = 479988) valued in dinars. When
it comes to the product assortment structure, the
greatest number of product categories is owned by
traditional retailers (up to 48) where the modal value of the number of categories is 19. Electronic sales
of traditional retailers follows (Max = 41; MOD = 8)
with electronic retailers in the third place (Max =
19; MOD = 5).

Table 2 Descriptive statistics for the variables used in the study

Prices

Number
of product
categories

N

Min

Max

Range

AS

SD

Mode

Electronic retailing
/click and brick

200

186.00

479999

479813

16854

43078

-

Traditional retailing

200

10.79

479999

479988

17872

43231

-

Electronic retailing
/pure players

200

0.49

117490

117489

6571

13227

-

Electronic retailing
/ click and brick

20

3

41

38

11.1

9.55

8

Traditional retailing

20

6

48

42

21.55

10.80

19

Electronic retailing
/pure players

20

4

19

15

10.7

4.53

5

Source: Authors’ research

The modal value is used with categorical data
(counting, frequencies) instead of mean value which
would not be justiﬁed to use here. Since Mod presents the most frequent category it means that out
of 20 “brick and click” retailers, most of them have
8 categories.

5. Results and discussion
Using empirical data we examine whether there is a
statistically signiﬁcant diﬀerence between the arithmetic means of the number of product categories
on the “brick and click” and “pure play” websites,

as well as a diﬀerence between the number of product categories in the retail store, and a diﬀerence
between the price levels in the retail store and electronic store “brick and click” or on the website of
the “pure play” retailer.
Diﬀerences in the assortment structure are shown
in Table 3 and suggest that there are signiﬁcant differences in the assortment structure between electronic and traditional retailing of the same retailers
(“brick and click”) (t (19) = -5.55, p < .001), where
traditional retail stores have a more diverse product
assortment (ASdif= -10.45).
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Table 3 Diﬀerences in the assortment structure between electronic and traditional retailing of the same
retailers (“brick and click” retailer)
AScs

SDcs

ASct

SDct

ASdif

r

pr

T test

df

pt

11.10

9.55

21.55

10.80

-10.45

.69

.001

-5.77

19

.000

* CS – electronic retailing; CT –traditional retailing; r – correlation
Source: Authors’ research

Looking at the basis of the structure of the assortment, the traditional retail channel is more completive than the electronic channel of the same retailer,
and that conﬁrms the ﬁrst hypothesis.

The results shown in Table 4 show that there are no
signiﬁcant diﬀerences in the assortment structure
between “pure play” and “brick and click” retailers
(t (38) = -0.17, p > .05).

Table 4 Diﬀerences in the assortment structure between “pure play” and “brick and click” retailers
ASpp

SDpp

ASbc

SDbc

ASdif

T test

Df

p level

10.70

4.53

11.10

9.55

-0.40

-0.17

38.00

0.866

* PP – pure play; BC – bricks and clicks
Source: Authors’ research

On this basis, there is no signiﬁcant diﬀerence in the
structure of the assortment of “pure play” electronic
retailers and “brick and click” retailers, and the assortment structure has no importance in competitiveness between these two retailers, so hypothesis
2 is not conﬁrmed.

Diﬀerences in prices are shown in Table 5 and they
suggest that there are signiﬁcant diﬀerences in
prices of assortments of electronic and traditional
retailing of the same retailers (t (199) = -7.32, p <
.001), where traditional retail stores have higher
product prices (ASdif= -1018.10).

Table 5 Diﬀerences in prices of assortments of electronic and traditional retailing of the same retailers
AScs

SDcs

ASct

SDct

ASdif

r

pr

T test

Df

pt

16854.14

43078.37

17872.24

43231.71

-1018.10

.999

.000

-7.32

199

.000

* CS – electronic retailing; CT – traditional retailing; r – correlation
Source: Authors’ research

Electronic retailing is more competitive than traditional retailing because it has lower prices, indicating that hypothesis 3 is conﬁrmed.
Results in Table 6 show that there are signiﬁcant
diﬀerences in prices of assortments between “pure

and play” electronic retailers and e-sale of “brick
and click” retailers (t (398) = 3.23, p = .001) and that
“pure play” electronic retailers have higher product
prices (ASdif = 10282).

Table 6 Diﬀerences in the assortment structure between “pure play” and electronic sales of “brick and
click” retailers
ASpp

SDpp

ASbc

SDbc

ASdif

T test

Df

p level

16854.14

43078.37

6571.62

13227.12

10282.51

3.23

398

.001

* PP – pure play; BC – bricks and clicks
Source: Authors’ research

Higher prices of “pure play” electronic retailers
indicate the competitiveness of electronic sales of
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“brick and click” retailers, and on the basis of this
analysis hypothesis 4 is conﬁrmed.
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General eﬀects of diﬀerences in prices of four top
selling categories on the Internet (household goods,
clothes and sport apparel, electronic equipment and
books, magazines and newspapers) with three retail
channels (retail stores, electronic sales of “brick and
click” retailers and “pure play” retailers), and differences between three diﬀerent retailers types for
speciﬁc product categories, are shown in Table 7.
The results suggest that there are statistically signiﬁcant diﬀerences between three diﬀerent retailers on
the level of each individual category (p < 0.01).
Table 7 Diﬀerences in prices with the “pure play”
retailers, electronic sales of “brick and click”
retailers and retail stores for diﬀerent product
categories
Category

F

Df

P

5.08

2, 145

0.007

Clothes and sport apparel

97.25

2, 151

0.000

Electronic equipment

99.17

2, 155

0.000

Books, magazines and
newspapers

41.62

2, 137

0.000

Household products

Source: Authors’ research

Examining price diﬀerences in prices with individual
retailing channels for diﬀerent product categories are
shown in Table 8. When it comes to household goods
prices, electronic sales of “brick and click” (ASI-J =
34382.8, p < .05) and retail stores of “brick and click”
(ASI-J = 35305.7, p < .05) have signiﬁcantly higher
prices than “pure play” electronic retailers, but they
do not diﬀer in the height of prices (ASI-J = -922.9.8,
p > .05). The results are similar for clothes and sports
apparel- electronic sales of “brick and click” retailers
(ASI-J = 4725.1, p < .001) and retail stores of “brick and
click” retailers (ASI-J = 5787.6, p < .001) have signiﬁcantly higher prices than “pure play” electronic retailers, while they only marginally diﬀer one from another
where “brick and click” retail stores have prices that
are a bit higher (ASI-J = -1062.5, p = .07). Electronic
sales of “brick and click” retailers have signiﬁcantly
higher prices of electronic equipment than do retail
stores (ASI-J = -625.8, p < .01) and “pure play” retailers
(ASI-J = 2226.1, p < .001) while retail stores of “brick
and click” retailers have higher prices of electronic
products than “pure play” (ASI-J = 2851.9, p < .001). As
for prices of books, magazines and newspapers, electronic sales of “brick and click” retailers (ASI-J = 614.1,
p < .001) and retail stores of “brick and click” retailers
(ASI-J = 713.1, p < .001) have signiﬁcantly higher prices
than “pure play” electronic stores but they do not differ in height of prices (ASI-J = -99.0, p < .05).

Table 8 Diﬀerences in prices among individual retail channels for diﬀerent product categories

Household goods

Clothes and sports apparel

Electronic equipment

Books/magazines/newspapers

I

J

ASI

SDI

ASJ

SDI

ASI-J

p

1

2

54914.9

75439.5

55837.7

74712.5

-922.9

0.997

1

3

54914.9

75439.5

20532.0

21217.9

34382.8

0.027

2

3

55837.7

74712.5

20532.0

21217.9

35305.7

0.022

1

2

8964.7

2720.9

10027.2

2533.3

-1062.5

0.070

1

3

8964.7

2720.9

4239.6

1412.2

4725.1

0.000

2

3

10027.2

2533.3

4239.6

1412.2

5787.6

0.000

1

2

3507.4

1227.2

4133.2

1209.2

-625.8

0.008

1

3

3507.4

1227.2

1281.3

443.9

2226.1

0.000

2

3

4133.2

1209.2

1281.3

443.9

2851.9

0.000

1

2

955.6

466.7

1054.6

516.3

-99.0

0.534

1

3

955.6

466.7

341.6

231.2

614.1

0.000

2

3

1054.6

516.3

341.6

231.2

713.1

0.000

* Legend: 1 – “brick and click”; 2 – retail store; 3 – “pure play” retailers; ASI-J – diﬀerence in mean values of the groups
Source: Authors’ research
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Based on the above, hypothesis 5 is conﬁrmed, and
analyses show that in the category of household
products “pure play” retailers have more competitive prices than traditional retailers (in terms of
both its retail channels), while in analyses of retail
channels of “brick and click” retailers there is no signiﬁcant price competition between channels. In the
category of clothing and sports apparel, the same
competition occurs between “pure play” retailers
compared to traditional retailers in all retail channels. On the basis of the level of prices of clothing
and sports apparel, the electronic retailing is more
competitive in that traditional retailing for “brick
and click” retailer. Electronic equipment has more
competitive prices at “pure play” electronic retailers
and electronic stores of “brick and click” retailers
rather than in traditional stores. When it comes to
books, magazines and newspapers, “pure play” electronic retailing is more competitive than traditional
retail sales in both retail channels.

6. Conclusion
In terms of the number of product categories in the
retail store and the electronic store it can be seen
that there is a diﬀerence in the structure of the assortment of the same retailer. In this way, retailers
oﬀer a wider range of products in their retail stores,
so their traditional channel is competitive regarding the structure of the assortment. The subject of
further analysis should be the correlation between
turnover of products in the retail store, which are
also shown in the electronic store, in order to determine whether the presentation of products on
the Web aﬀects the growth of sales in retail stores.
Research has shown that the competition between
electronic stores, “brick and click” and “pure play”
retailers is not signiﬁcant in terms of the structure of assortment, so it can be considered that the
structure of the assortment, in terms of the number
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of product categories, are not a factor of competitiveness, and indicates that retailers should rely on
other strategies to achieve competitiveness on the
Web (such as price levels).
Retailers in the Republic of Serbia do oﬀer lower
prices for products in their electronic stores compared to retail stores, so we can draw the conclusion that prices are a factor of marketing channel
competitiveness to “brick and click” retailers. The
subject of future research should be whether this
decision has inﬂuence on marketing channel cannibalization, and whether consumers recognize the
other factors of competitiveness of e-marketing
channels that will inﬂuence the growth of traﬃc in
the electronic store without aﬀecting the traditional
marketing channel. This research has shown that
the prices are a factor of competitiveness between
the two electronic retailers “pure play” and “bricks
and clicks”, and that “pure play” retailers oﬀer higher
prices than “bricks and clicks” retailers, so if “pure
play” want to compete with “brick and click” retailers, they must opt for other factors of competitiveness. The subject to the following research should
be the impact of traditional marketing channels on
selling on the Web, compared to the “pure play” retailer that has no traditional stores. We also oﬀered
insight on price trends of the best selling product
categories on the Web in Serbia, which could inﬂuence decisions about selling products on the Web
by retailers. These conclusions present signiﬁcant
ﬁndings that could make the decision of developing
electronic sales easier and show the current state of
competition between the marketing channels when
structure assortment and prices level are taken into
consideration. Depending on consumer targeting
and the state on the market, retailers can get an idea
of both the current and prospective state as well as
base their decision on electronic retailing on the
ﬁndings presented here.
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STRUKTURA ASORTIMANA I RAZINE CIJENA KAO
ČIMBENIK KONKURENTNOSTI MARKETINŠKIH
KANALA — ISKUSTVA REPUBLIKE SRBIJE
Sažetak
U ovome radu, autori ukazuju na razlike u strukturi ponude maloprodavača koji prikazuju svoj proizvodni asortiman na internetu, s ciljem dokazivanja da struktura ponude može biti čimbenik konkurentnosti
marketinških kanala, koju potrošač prepoznaje te utječe na njegovo odlučivanje za određeni marketinški
kanal. Na istim pretpostavkama, cilj nam je uporediti cijene reprezentativnih kategorija proizvoda, kako bi se
utvrdio utjecaj cijena na konkurentnost marketinških kanala, ako se zanemare drugi čimbenici konkurentnosti. Na temelju provedenoga istraživanja, možemo zaključiti da broj kategorija proizvoda u asortimanu
predstavlja konkurentnu prednost za maloprodavača u tradicionalnome marketinškome kanalu u odnosu
na elektroničku prodaju, odnosno da imaju različitiji asortiman u svome maloprodajnom objektu u odnosu
na asortiman na mrežnoj stranici. U odnosu na “pure play” elektronskog maloprodavača, struktura asortimana mjereno brojem kategorija proizvoda koji su u asortimanu na e-trgovinama, ne razlikuje se značajno
kod “pure play” i “bricks and clicks” elektronskog maloprodavača. S druge strane, ako se osvrnemo na cijene, postoji razlika u cijenama kategorije proizvoda na e-trgovini “bricks and clicks” maloprodavača jer su
cijene u e-trgovinama veće, nego cijene u tradicionalnom maloprodajnom objektu istoga maloprodavača.
Međutim, na e-trgovini “pure play” elektronskog maloprodavača cijene su veće u odnosu na “bricks and
clicks” maloprodavača.
Ključne riječi: maloprodaja, “bricks and clicks”, “pure play” elektronski maloprodavač, asortiman, kategorija proizvoda, cijene
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ISSUES IN DELIVERY OPERATIONS
– CAN VARIABLE PAY SCHEMES
REALLY WORK?
Abstract
Ongoing changes in business objectives increasingly result in implementation of diﬀerent business strategies striving to improve the workers’ performance. In that context, variable pay schemes have been utilised
to increase employees’ motivation and productivity. Unlike the sales and warehouse sector, a number of
issues emerge with respect to the variable pay schemes in delivery operations. The paper aims to examine
issues and challenges associated with the introduction of variable pay schemes in the ﬁeld of delivery operations. In this paper, we illustrate and analyse a case study from delivery operations of the FMCG sector in
the market of Bosnia and Herzegovina. In this sense, the paper addresses the following research questions:
What is the intended purpose of variable pay schemes? Which variables aﬀect delivery operations? Why
delivery performance should be carefully monitored? Which external factors inﬂuence delivery driver productivity? Can variable pay schemes attract, motivate or retain employees? Can variable pay schemes really
work in delivery operations? The discussion presented in the paper has important practical implications
related to workforce management and may be useful to managers and other subjects involved in designing
pay and reward structures.
Keywords: Delivery operations, variable pay, workforce management, FMCG sector, Bosnia and Herzegovina

1. Introduction
The traditional distribution supply chain of an industrial company is characterized by the direct
delivery of large orders from factory to customer
and the use of distributors, agents or wholesalers
for the delivery of small orders to customers on a
geographic basis (Waters, 2010). As a result, logistics activities can be heterogeneous and are also intangible, e.g. the storage or delivery of goods, and
perishables, e.g. a lorry leaving on its delivery route.
In light of this, Waters (2010) emphasizes that the
Business-to-business (B2B) environment is more

stable than the Business-to-customer (B2C), with
a more deﬁned customer base and a better understanding of demand patterns.
Nowadays, traditional pay systems have been revised in response to changing business objectives
and new forms of work organisation (Arrowsmith et
al., 2010). In that sense, Yeh et al. (2009) emphasize
that today performance-based pay systems are commonly implemented in workplaces as a business
strategy to improve the workers’ performance and
reduce labour costs. Consequently, organizations
are increasingly using variable pay plans to reward
employees for the results that they achieve (Miceli,
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Heneman, 2000). The increased use of variable pay
can also be explained by the growing internationalization of product and capital markets (Kurdelbusch, 2002). In general, a major diﬀerence between
ﬁxed and variable pay is that the former is a risk-free
option while the latter involves uncertainty and risk
(Dohmen, Falk, 2010).
It is often argued that variable pay links pay and
performance but may also help ﬁrms to attract
more productive employees (Eriksson, Villeval,
2008). In spite of the growing use of variable pay
schemes in ﬁrms to increase employee motivation
and productivity, Burke & Hsieh (2006) emphasize
that the choice between ﬁxed and variable pay affects the ﬁrm’s employee productivity, operating
leverage, market risk, cost of capital, and cash ﬂows.
Although variable pay is commonly associated with
many positive individual and organisation level
outcomes, the literature suggests that variable pay
plans in general are failing to provide individual
performance results (Ducharme, Podolsky, 2006).
Unlike the sales and warehouse sector, a number of
issues emerge with respect to variable pay schemes
in delivery operations. Using a case study from the
FMCG (fast-moving consumer goods) sector in the
market of Bosnia and Herzegovina, the paper aims
to examine issues and challenges associated with
the introduction of variable pay schemes in the
ﬁeld of delivery operations. To this end, the paper
is structured as follows. Following the introduction,
the second section provides insights into variable
pay schemes. The third section deals with a case
study comparing delivery performance with regard
to employees’ ﬁxed and variable pay and their impact on the employees’ performance. Finally, the paper closes with conclusions drawn from the study.

2. Insights into variable pay schemes
Variable pay has been identiﬁed as a method of rewarding employees for the results they achieve in
organizations (Heneman, 2002). Recognizing the
limitations of base pay, employers are embracing
variable compensation as a means of aligning employee behaviour with organizational goals (Smilko,
Van Neck, 2004). Likewise, Armstrong (2002: 19)
highlights the ability of variable pay to form a partnership between employees and the organization,
to vary pay costs with performance, and to create
the need for high levels of teamwork and collaboration. According to Hill (2001), there are four pri36

mary reasons why companies are introducing variable pay programmes: (1) to thank employees, (2) to
address pay equity, (3) to reduce ﬁxed salary costs,
and (4) to create value/share gains. However, managers and employees need to consider the potential
gaps between the intended purposes of variable pay
schemes and their actual implementation to assess
whether they are of potential beneﬁt (Trif, Geary,
2016).
With regards to diﬀerent stages of the organizational life cycle, rebalancing ﬁxed and variable pay in the
compensation structure can help organizations design an optimal compensation strategy for building
competitive advantage (Madhani, 2010a; Madhani,
2010b; Madhani, 2011). Additionally, realigning
cost in terms of appropriate balance of ﬁxed and
variable pay reduces operating leverage and hence
mitigates negative impact of business cycle stages
such as recession on the organizations (Madhani,
2011).
The investigation of variable pay schemes should
also take into consideration cultural diﬀerences
and the work environment as possible reasons for
problems or misunderstandings in the workplace.
As stressed by Hill (2001), the eﬀectiveness of
variable pay in any company will not be related to
outside success, but rather to the company’s own
culture and work environment. Similarly, Brown
(2002) argues that variable pay plans need to be
tailored to the characteristics and culture of each
country and organization. In that context, three
universally essential requirements need to be fulﬁlled:
(1) plans need to be introduced as part of a total
rewards strategy aligned with the organization’s goals,
(2) plans must ﬁt with the structural features
and dynamics of the organization,
(3) plans have to be developed and operated in
conjunction with a comprehensive employee
involvement and communications approach.
The study by Dell’Aringa et al. (2005) reveals that
schemes of variable pay are more likely to be introduced where new work practices are in place. In
addition, the presence of employees’ representatives increases the probability of variable pay, but
only when they co-operate with the management
in decision-making. Further, by examining more
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than 14,000 selling jobs and more than 4000 sales
management jobs in ﬁve B2B industry sectors in
ﬁve European countries, Rouzies et al. (2009) argue
that B2B ﬁrms appear to use variable pay as a way to
lessen the salary diﬀerential compression impact of
high tax regimes on salesperson motivation.
Furthermore, Dohmen & Falk (2011) ﬁnd that
output is higher in the variable-payment schemes
compared to the ﬁxed-payment scheme and that
this diﬀerence is largely driven by productivity sorting. In addition, they state that diﬀerent incentive
schemes systematically attract individuals with different attitudes, such as willingness to take risks and
relative self-assessment as well as gender. Risk aversion has been recognized as a major factor reducing
preferences for variable pay plans (Kurtulus et al.,
2011). As regards risk preferences, Kuhn & Yockey
(2003) reveal that variable pay was preferred more
often when incentives were based on individual
rather than collective (team or organizational) performance. In addition, women are signiﬁcantly less
likely to sort into variable payment schemes than
male subjects, suggesting that women seem to dislike the uncertainty and/or competitiveness that is
inherent to variable pay schemes (Dohmen, Falk,
2010).
Using a representative sample of German establishments, Heywood & Jirjahn (2014) show that those
with foreign ownership are more likely to use performance appraisal, proﬁt-sharing and employee
share ownership than those with domestic ownership. Furthermore, Armstrong & Murlis (2007) argue that variable pay has always been the rule in executive pay, sales representatives’ remuneration and
payment-by-result schemes for manual workers. In
addition, highly educated managers were more likely to use team and individual forms of variable pay
schemes (Damiani, Ricci, 2014). It was also found
that the performance evaluation-base for variable
payments, variable pay calculation-base and goal
setting for variable pay signiﬁcantly predict job
performance (Wickramasinghe, Wickramasinghe,
2016).
The importance of motivational eﬀects of loss aversion was also explored in a heterogeneous sample
of respondents subject to variable pay plans in their
organizations within the US (Merriman, Deckop,
2007). It was found that variable pay framed as a loss

was associated with greater work eﬀort and performance, and less deviant behaviour in the workplace.
As regards absenteeism in the workplace, establishments that explicitly linked pay with individual
performance were found to have signiﬁcantly lower
absence rates, and the eﬀect was stronger for establishments that oﬀered variable pay schemes to
a greater share of their non-managerial workforce
(Pouliakas, Theodoropoulos, 2012).
Bearing in mind the above mentioned issues, it
can be observed that more related research is still
needed to gain deeper knowledge about the topic.
To advance understanding of delivery performance
challenges in post-transition economies, the next
chapter deals with a case study of a FMCG company
in Bosnia and Herzegovina.

3. Case study: delivery operations
As sales departments in most distribution companies are faced with all the greater pressures on
prices by their customers, that is, on the increase
of discounts while keeping the sales prices constant, this loss of diﬀerences in the prices is all the
more sought in other places. In such circumstances, orientation towards savings and rationalization
of business dealings in logistic segments become
common. Given that this striving for rationalization also includes thinking about the category of
work productivity, variable pay becomes a possible element that is used with the aim of trying to
achieve a higher degree of work productivity. Since
using the variable pay models asks for certain assumptions, introduction of such a model certainly
has some limitations, and hence it cannot be seen
in the same manner in diﬀerent segments of business.
The case study deals with the B2B concept of business dealings, in which the distribution company
makes a delivery of goods to retail buyers on the
grounds of orders created earlier. The delivery is
thereby made within 24 hours, which implies daily
commissioning and the plan for dispatching the
created orders for the sake of delivery the day after.
Eﬃciency of the delivery process is measured by
certain performance indicators (KPI – Key Performance Indicators) that can be used in the process
of creation of variable pay models. Table 1 gives an
overview of the most frequently used KPIs.
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Table 1 The most frequently used KPIs
KPI

Calculation formula

Description

Mileage

Numerical state of the vehicle tachograph (start – ﬁnish)

The number of kilometres passed in
a certain time unit

Utilization of loading space in m3
(in %)

(Volume of delivery according to the
logistic data for the items/the available delivery volume in m3)*100

The sum of volumes of respective
items that are delivered in relation to
the available volume of loading space

Utilization of loading space in kg
(in %)

(Delivery gross weight in kg/the
maximum load- bearing capacity of
the vehicle in kg)*100

The sum of gross weights of respective items enlarged by the weight of
pallets in relation to the maximum
vehicle load-bearing capacity

Point of delivery (POD)

The sum of respective points of
delivery according to the waybill

Number of rows on the waybill that
arises from the dispatching plan

Number of items in delivery

The sum of all the items on the invoices that the waybill is made of

The sum of all the individual items
on a certain route that arise from the
dispatching plan

Source: Adapted from Krauth, E. et al. (2005). Performance Measurement and Control in Logistics Service Providing,
ICEIS 2005 - Proceedings of the Seventh International Conference on Enterprise Information Systems, p. 244

Thus presented, the most frequent indicators serve
at the same time as the elements of calculation of
variable pay that can be organized in various ways,
depending on the market circumstances, delivery
structure, traﬃc infrastructure etc. Therefore, the
attempt to create a variable pay model in this paper
will solely represent a possibility of such an organization, and by no means the ﬁnal and/or only solution.
The KPIs shown earlier are often used in literature (Weber, Wallenburg, 2010). However, the
analysis of the respective indicators should be approached very seriously, given that the importance
of certain indicators signiﬁcantly varies among
diﬀerent companies, geographical regions, delivery markets, traﬃc legal regulations and the like.
Therefore, it is hard to ﬁnd even in professional
literature the universally valid conclusions with
respect to the optimal values of the respective indicators. This is mainly due to the fact that these
indicators cannot be compared between certain
markets, geographical regions and companies owing to a series of internal and external parameters
that have an impact on them. Thus the structure of
indicators of utilization of loading space, whether
it be volume (measured in m3) or weight (measured in kilograms) will be signiﬁcantly inﬂuenced
by the structure of the goods that are transported.
Depending on the types of individual items, this
structure diﬀers from company to company, which
38

makes one-hundred-percent comparison impossible. Further, it is often the case that the comparison of indicators between several delivery routes
within the same company cannot be made, which
is most frequently a consequence of geographical
dispersion of the point of delivery, their traﬃc and
infrastructural connectedness, limitations by the
buyers during the unloading, etc.
All the above stated indicates the need to observe
the KPIs with great caution. At the same time, it
emphasizes the demanding nature of creation of a
variable pay model in the delivery operations. Regardless of the huge number of possibilities in formulation of the variable pay model, it eventually
has to be simple, understandable and functional,
in order to achieve its main purpose of introduction, which is increasing the work productivity of
the deliverer. Given that there is no universally applicable model, companies are advised to construct
the model by the principle of attempts and errors,
and under no circumstances should they copy the
“blueprint” solutions from the developed markets,
as the stated model ought to be adapted to one’s
own environment and needs.
Creators and users of variable pay models in delivery operations certainly have to be aware of a series
of external parameters that have an impact on the
work productivity of the deliverer. Thus the trafﬁc infrastructure together with the geographical
dispersion of points of delivery have a major say
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on what the average speed of the deliverer’s movement between individual points of delivery will be.
Further, the limitations during the unloading on
the part of buyers that have been mentioned above
(unloading only at a certain time, e.g. from 08:00
to 10:00) often cause the need to use non-optimal
movement routes, which forces the deliverer and
the whole company to make more kilometres in the
course of the stated delivery. The tachograph lanes
for the vehicles over 3.5t of the total allowed mass
represent an additional legal restriction in the delivery, given that they enable maximum time of accumulated driving of 9 hours per day to the deliverers.
This and similar restrictions represent external lim-

itations, which are beyond control of the company
or the deliverer. Such restrictions have to be taken
into account when measuring the work productivity
of the deliverer by means of the instrument of the
variable pay.
Before the very creation of the variable model of
salary calculations, it is advisable to represent the
initial state of the delivery statistics. As it was indicated above, the stated calculus represents the
situation from the FMCG industry of a distribution
company from the market of Bosnia and Herzegovina. Table 2 gives an overview of monthly statistics
of the delivery of a branch oﬃce of that company.

Table 2 Fixed salaries
Point of delivery
(POD)

Number of items

Number
of kilometres

Net salary (EUR)

Driver 1

289

5,517

3,539

450

Driver 2

177

6,523

4,513

450

Driver 3

187

7,337

3,561

500

Driver 4

204

6,430

2,694

450

Driver 5

230

4,143

4,112

475

Driver 6

250

6,712

1,758

450

Driver 7

177

4,375

740

450

Driver 8

220

2,590

5,225

450

Driver 9

173

6,671

1,185

500

Driver 10

219

4,662

4,920

475

Driver 11

150

5,356

953

450

Driver 12

93

789

4,255

475

Driver 13

134

1,128

5,849

500

Driver 14

230

2,599

6,229

475

Driver 15

76

4,637

3,300

500

Driver 16

273

6,204

4,480

450

Total

3,082

75,673

57,313

7,500

Source: Authors’ calculations

On the grounds of the KPIs described earlier, the
proposal of the variable pay model is being created
according to the following formula:
Variable pay = number of kilometres *0.1 EUR
+ number of PODs *0.01 EUR + number of
items*0.04 EUR

As it can be seen from the formula, variable pay
consists of the combination of indicators of passed
kilometres expressed in km, number of PODs, as
well as the number of delivered items in the course
of the calculation period.
For some deliverers, the variable part of the salary will
increase with the increase in the number of passed kilometres in the course of the calculation period. How-
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ever, the greater the number of kilometres a deliverer
makes while driving via remote routes, the less time
they will have to deliver a larger number of PODs, and
this in turn largely decreases the number of items of
their deliveries. Quite contrary, if a certain deliverer
mainly delivers via the closer routes, they will have
more time at their disposal to deliver a larger number
of PODs, and thereby a larger number of items.
As it can be seen from the example, the time factor signiﬁcantly aﬀects all the indicators, because
it represents a corresponding restriction in the delivery. Given that the indicators in the theory are
mutually exclusive, it is to be assumed that a model
set in such method should boost the corresponding
motivation of the deliverers to do the deliveries they
have accepted faster, which should result in greater
work productivity.
Given that higher motivation moves the work activity towards a larger number of delivery points,
and at the same time a greater number of items per
delivery, the deliverers should deliver more goods
measured in the utilization of the loading space,
both in kilograms and the total volume. Such working engagement brings about a smaller number of
vehicle units used in the delivery operations from
the aspect of the company, which generates dou-

ble logistic savings through the number of vehicles
needed on the one hand, and the number of engaged workers, on the other.
A theoretical model for the calculation of variable
pay described in this manner certainly has its limitations in practice. Thus in the course of allocating
individual delivery routes we are certainly not speaking about the perfect competitive market, on which
every deliverer would ﬁght against the rest of the
market solely with his or her abilities. Given that in
the organizational sense it is impossible for the deliverers to independently choose, that is, create delivery
routes, certain parameters are surely given. Hence it
is important to point out that the deliverers cannot
completely inﬂuence the total delivery process; rather, they depend on the schedules created in advance.
This is why it is very important to retain the relevant
ﬁxed part of the deliverer’s salary, as it is suggested in
Table 3. The ratio of the ﬁxed and variable part of the
salary certainly depends on a whole series of parameters and circumstances, and as such, it will always
oﬀer the relevant space for discussion.
For the needs of the practical application of the proposed model of variable pay calculations, we make
use of the monthly statistics of the delivery of the
company from the FMCG industry.

Table 3 Data on ﬁxed salaries, KPIs and salaries according to the variable model

Driver 1

Point of delivery
(POD)
289

Number of
items
5,517

Number of
kilometres
3,539

Fixed part of
pay (EUR)
250

Variable part
of pay (EUR)
226

Total pay
(EUR)
476

Driver 2

177

6,523

4,513

250

263

513

Driver 3

187

7,337

3,561

250

235

485

Driver 4

204

6,430

2,694

250

192

442

Driver 5

230

4,143

4,112

250

229

479

Driver 6

250

6,712

1,758

250

162

412

Driver 7

177

4,375

740

250

91

341

Driver 8

220

2,590

5,225

250

257

507

Driver 9

173

6,671

1,185

250

131

381

Driver 10

219

4,662

4,920

250

265

515

Driver 11

150

5,356

953

250

107

357

Driver 12

93

789

4,255

250

187

437

Driver 13

134

1,128

5,849

250

259

509

Driver 14

230

2,599

6,229

250

298

548

Driver 15

76

4,637

3,300

250

186

436

Driver 16

273

6,204

4,480

250

269

519

Total

3,082

75,673

57,313

4,000

3,357

7,357

Source: Authors’ calculations
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As it can be seen from the model used, the range
between the lowest and the highest salary has signiﬁcantly increased. Thus the highest salary of the
calculation period is now EUR 548 in relation to
the previous 500 EUR, while the lowest salary now
amounts to a meagre 341 EUR. The range between
the minimum and maximum in this case amounts
to 60.72%, while the average salary in the calculation period is 459 EUR. Further, it is important to
point out that eight deliverers are faced with positive, and the remaining eight with negative divergence in relation to prior valid ﬁxed pay calculation,
after the introduction of the variable model. What
we have here is therefore a redistribution of the total
income for the purpose of increasing the work productivity of the deliverers.

post-transition environment. It should be pointed
out that the introduction of variable pay in the
ﬁeld of delivery operations is not without diﬃculties. This is especially true for post-transition environments where every major change to existing
working conditions is treated very critically. The
case study emphasizes the demanding nature of
the creation of a variable pay model in delivery operations. Consequently, the proposed model of the
variable pay calculation system has its limitations
that may raise questions regarding the deliverer’s
inﬂuence on the overall delivery process. Thus, the
discussion presented in the paper has important
practical implications related to workforce management and may be useful to managers and other
subjects involved in designing pay and reward
structures.

4. Conclusion

As emphasized earlier, there is a need for more research on variable pay schemes in the ﬁeld of delivery operations. It is argued that reduced delivery
times and adherence to deﬁned delivery dates as
well as completeness and accuracy of delivery are
important criteria for increasing customer satisfaction through logistics services (Waters, 2010). However, quality related issues of delivery performance
have not been addressed in the paper but deserve
future investigations. With that in mind, greater
emphasis should also be placed on various delivery
performance indicators, e.g. service quality, driver
eﬃciency, on time delivery, order-lead time, as well
as job satisfaction, employees’ motivation and pay
satisfaction.

The issue of variable pay introduction in the context
of delivery operations has been insuﬃciently explored in the existing literature. The objective of this
paper was to indicate the speciﬁcities of the sector of
delivery operations on the market of Bosnia and Herzegovina, via implications of introducing the variable
pay model on the example of the distribution business dealings from the FMCG industry. Therefore,
the paper aims to ﬁll the aforementioned gap and
contributes to the current body of literature on variable pay schemes in the ﬁeld of delivery operations.
Moreover, it provides useful insight into the market of Bosnia and Herzegovina as an example of
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Ilija Ćorić
Katija Vojvodić

PROBLEMATIKA POSLOVA DOSTAVE – MOŽE LI SUSTAV
VARIJABILNIH PLAĆA ZAISTA USPJETI?
Sažetak
Kontinuirane promjene poslovnih ciljeva sve više rezultiraju implementacijom različitih poslovnih strategija kako bi se poboljšali rezultati radnika. U tomu kontekstu, varijabilne plaće koriste se kako bi se povećala motivacija djelatnika i njihova produktivnost. Za razliku od sektora prodaje ili skladištenja, javljaju se
brojna pitanja u vezi sa sustavom varijabilnih plaća u poslovima dostave. Cilj je rada razmotriti probleme i
izazove povezane s uvođenjem sustava varijabilnih plaća u području dostave. U radu se prikazuje i analizira
studija slučaja poslova dostave iz FMCG sektora na tržištu Bosne i Hercegovine. U tom smislu, rad razmatra
sljedeća istraživačka pitanja: Što se namjerava postići varijabilnom plaćom? Koje varijable utječu na poslove
dostave? Zašto dostavne rezultate treba pažljivo pratiti? Koji vanjski čimbenici utječu na produktivnost
dostavljača? Mogu li varijabilne plaće privući, motivirati ili zadržati djelatnike? Može li sustav varijabilnih
plaća zaista uspjeti u poslovima dostave? Diskusija predstavljena u radu ima važne praktične implikacije
povezane s upravljanjem radnom snagom i može biti korisna menadžerima i ostalima koji su uključeni u
oblikovanje struktura plaća i nagrada.
Ključne riječi: poslovi dostave, varijabilne plaće, upravljanje radnom snagom, FMCG sektor, Bosna i Hercegovina
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IMPACT OF TRANSPOSING
THE STRATEGIC OBJECTIVES
ON SUPPLY EFFICIENCY
Abstract
Performance measurement is the basis of management with regard to controlling activities of an enterprise.
Development of appropriate indicators and measurement techniques lead to many problems. The majority
of enterprises begin to evaluate the eﬃciency, by the implementation of ﬁnancial indicators that are practically incalculable. Only at a later stage, are measures used that are related to the speciﬁc problems and
priorities of the process at the operational level. As a result, in most cases there is an inconsistency or it is
almost impossible to manage the measurement system, which can lead to the opposite of the desired eﬀect,
and hence to a deterioration of eﬃciency. In order to create a coherent system of performance measures,
the cause and eﬀect at diﬀerent levels of business management need to be linked. Controlling activities
which are aimed at ensuring enterprise eﬃciency in terms of assumed goals can be helpful. The close link
between strategic and operational levels enables deviation analysis of individual values of the plan at the
tactical level and operational level. The compatibility of activities is evaluated on the basis of identifying
strategic objectives that need to be transposed to the operational level. This article presents the problem
of transposing the strategic objectives of the supply process to performance measures at the operational
level and proposal of an indicator system of supply eﬃciency at the operational level. The main research
problem of this article is to propose and develop a system of indicators and metrics of evaluation eﬃciency
in the supply process.
Keywords: Eﬃciency, operational controlling, supply eﬃciency, performance measurement

1. Introduction
Economic activity focused on supplying materials
and manufacturing products for sale is one of the basic processes in the logistics supply chain. The speciﬁcity of supply processes requires concentration on
the material delivery factors in terms of both business practice and in relation to the source literature,
which are crucial for the continuity of the material
ﬂow. A signiﬁcant impact of supply processes on the

ﬁnancial result of the company aﬀects the costs, revenues, rotation of assets and working capital cycle, so
it is the main reason to focus the logistics management on the ways to improve the process eﬃciency
for both the internal and external supply chain, and
continuous supervision and evaluation of the results
obtained (Kolinski et al., 2016: 129).
The results of research in Polish companies carried
out in 2014-2016 and the results of literature studies
indicate an unsatisfactory use of eﬃciency analyses
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in the management of supply processes related to
supply chains (Kolinski, Kolinska, 2016). They were
the basis for selection and compilation of factors to
evaluate the supply process eﬃciency in economic
and operating aspects. Based on the results and observations, the Authors developed an indicator system of supply process eﬃciency, which will make it
possible for the Authors to transpose the strategic
objectives of the supply process for operating activities at later stages of research.
The main research problem of this article is to propose and develop a system of indicators and metrics
of evaluation eﬃciency in the supply process. The
paper contributes to the analysis of the supply processes eﬃciency, which is of the utmost importance
due to its direct impact on ﬁnancial results.

2. Review of previous research
Supply can be deﬁned as an entire system, including the self-supply, external suppliers and their
relationships (logistics system approach), as the
delivery, or as the set of activities leading to the
delivery of goods to the place at the right time, in
the right quantity and condition. The deﬁnition of
supply is often considered as a synonymous concept
of procurement (Table 1). In this context, supply is
the process of acquiring the business of goods and
services (intake process, procurement) or a range of
supply operations, including the step acquisition aspect of the transaction and the physical ﬂow of
products - transportation, receipt and storage of
intermediate materials, as well as other actions necessary to accomplish everyday business functions
in the area of goods acquisition and services. The
subject of supply logistics are goods (raw materials,
support materials and consumables, parts purchasing and goods purchased in the trade) that should
be made available to an enterprise in accordance
with its needs (Kolinski, Kolinska, 2016: 11-12).
Strategic decisions in the supply logistics include:
− make or buy,
− rules for the selection and evaluation of suppliers,
− the selection of material inventory control
principles,
− the area of computerization of supply processes.
A key aspect of the supply sphere are decisions in
purchasing and delivery of materials and raw materials. These instruments of procurement policy
46

include: product policy, contracting policy, communication policy and purchasing policies.
Table 1 The diﬀerences between supply logistics
and procurement
Supply logistics

Procurement

ensuring optimal quality
of products

determining the type
of purchase

minimizing the total cost

determining the necessary level of investment

acquisition and maintenance of reliable and competitive suppliers

implementation of the
procurement process

minimum inventory level
and smooth ﬂow of raw
materials

evaluation of procurement process eﬃciency

cooperation and integration with other areas of
enterprise
Source: Own study adapted from (Domanski et al., 2012: 12)

Supply is aimed to ensure continuity of deliveries
and the eﬃciency and reliability of logistics processes, for:
− production (e.g. Supply of materials, parts,
components, tools),
− sales (supply of goods),
− maintenance and repairs - supply of machine
parts and equipment,
− an enterprise - oﬃce supplies, components of
investment, etc.
Carrying out a detailed analysis requires a look at
the process of material management using the reference methodology of the SCOR 1 process approach
and take into consideration the following components (Sliwczynski, Kolinski, 2012: 300):
− Sales & Operations Planning - makes it possible to plan operations in a supply chain including transposing the needs of sales into the
level of planning the stream of goods from the
production process,
− material requirements planning – including material structure of a product, which is
necessary for the material count, technologies and production itineraries, necessary for
scheduling material needs, and store states;
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simulation is carried out with the net values
of material needs,
− the procedure of commission- making it possible to simulate individual variants according
to estimated net material needs,
− the generator of real consumption and the algorithm of updating prognoses, which should
be treated as auxiliary simulation models of
real consumption for examined material indices; they are necessary for simulating the real
environment of material supplies realization,
transport processes and supplies availability at
the stage of verifying the commission models
− commission procedure veriﬁcation – facilitating
the multi-criteria analysis and choice of satisfactory models according to the value of criteria,
− the transport system and the model of verifying
that system including the model solution for a
multi-criteria load and routes planning as well
as means straining and transit scheduling,
− the warehouse process, which is also an auxiliary model necessary for deﬁning the capability of receiving and servicing transport processes and maintaining supplies.
Eﬃciency analysis supports planning and organizing the supply process, control of results and correcting deviations, by (Sliwczynski, Kolinski, 2016):
− mapping client needs regarding materials in
the ﬁnal product to the requirements of the
supply process (e.g. scope and methods of material quality control),
− current ABC/XYZ classiﬁcation of materials,
suppliers, supply channels and the selection of
methods and algorithms for supply management in classiﬁcation groups,
− support in determining the methods and procedures of steering and operational norms - for
purchase, orders, deliveries and inventories,
− support in developing eﬀective and safe methods of qualifying suppliers and coordinating
periodic control of suppliers (technological,
ﬁnancial, trade, logistics, qualitative),
− support and coordination to conclude purchase contracts, negotiate terms of cooperation, payment and execution of deliveries,
− controlling and steering the process of ordering, monitoring deliveries, integration with

the warehousing process for eﬃcient support
of delivery acceptance, information exchange
and support of complaints and returns,
− support of planning material needs and controlling the conversion formulas and scheduling of the MRP system (Material Requirement
Planning),
− analysis of working capital - commitments
cycle and inventory cycle,
− control of delivery parameters - timeliness,
completeness, quality compliance of materials,
− developing the map of material safety covering rational scenarios and variants of deliveries, and analysis of supply risk, downtime and
changes in production plans, sales shortages,
− integration of supply plans, production, transportation, warehousing, sales (Adamczak et
al., 2016),
− account of supply costs and material management,
− setting and controlling the limits of valuable
purchase,
− developing and controlling the budget of purchase and supply, analysis of deviations and
implementing corrections and budgets conversions,
− supply reporting and materials management
process.

3. Research methodology
3.1 The role of supply eﬃciency in enterprises
The indicator system of the purchase planning
process should be in coherence with measures
used at the level of the whole contract (due to the
inferiority of the purchasing planning process and
requirements of achieving targets set for the contract). Aims and measures of the purchasing planning process should be cascaded from the contract
(or purchasing process), balanced in 4 perspectives
- ﬁnancial, customer, internal business processes,
and learning and growth. The values of indicators,
according to the requirements of consistency and
integration of all processes under the contract (e.g.
the process: implementation, budget) should be
consistent with measures designated for other logistics processes.
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Figure 1 The structure of the scorecard to balance the goals and indicators of the purchasing
planning process

Source: Own study adapted from (Sliwczynski, 2011)
Table 2 Measures of the purchase planning process summarized by the logic of the scorecard
The measures of organization and development of the
purchasing planning process
– the number of ordered services or materials (e.g. the
period, the employee)
– the number and value of purchased services or materials (e.g. the period, the employee)
– the number of suppliers and terms (including payment
terms and payment arrears to suppliers)
– purchase amount (broken down into stages of implementation of the contract (including purchases planned
and ad hoc - aﬀecting the ﬂuctuation of the budget)
– the structure of orders (by materials suppliers, value
thresholds)

The measures of eﬃciency
of the purchasing planning process
– acquisition eﬃciency (planned budget / budget used) x
100%; planning costs of purchase / procurement costs;
the cost of purchase / contract costs;
– the costs of bidding, qualiﬁcation, order processing,
billing, etc. / maintenance purchase costs,
– reduction of purchase costs (e.g. linking shopping occasions) / budget shopping
– level of the purchase costs growth due to unplanned
purchasing (e.g. the service / supply emergency, additional services due to incompetent analysis of the
determinants)

– the number of materials on request or on delivery,

– inventory costs and operating storage / procurement
costs

– ABC classiﬁcation by indices of purchased materials /
services, suppliers / contractors.

– the share of purchase in the value of the contract,
– the cost of handling complaints and returns,

– the number of supported purchase documents,
– the number of employees purchasing department,
– the total cost of purchasing for the period, employee,
contract

– the cost of planning and administrative purchase (e.g.
maintenance of databases contractors, descriptions,
indexes, document management system, complete the
information on the card materials, analysis of stocks),

– the total cost of purchasing execution of the contract.
48
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The measures of productivity
of the purchasing planning process

The measures of quality
of the purchasing planning process

− the number of developed shopping lists, plans, speciﬁcations procurement bidding, etc. for a period,

− the value and number of incorrect services / deliveries
(including - overdue, incomplete, poor quality, error
ranges, documentation errors, errors in labelling)

− the time to develop the above mentioned documents
(e.g. on the contract, a service employee)
− the time to complete the process of planning purchasing,
− the number of services / materials to the employee for
the period or on contract
− the number of completed purchasing for the period,
− the number of accepted delivery of services / materials
for a period

− the value and number of complaints,
− the value and the number of returns,
− the average time again (supplementary) purchase (and
for individual suppliers or index services / materials)
− the number of deﬁciencies services / deliveries to contract
− the number of changes in the plans of implementation
of the contract caused by lack of or incorrect delivery
of services / materials.

Source: Own study

The goals and indicator system are focused on the
analysis and evaluation of the purchase planning
process for the execution of the contract with regard to the eﬃcient and ﬂexible resource planning,
operations and cash ﬂow.

− geographical location of the target warehouse
implementing orders,

The operating results summary of activities related
to expenditures (incurred costs), enables the evaluation of the purchase planning process eﬃciency.
Detailed eﬃciency analysis requires the cost calculation on ﬁxed carrier costs, the use of allocation
keys use (consumption) of resources and incurred
costs for activities. A balanced evaluation enables
reference of quality and productivity results for the
incurred costs to evaluate the eﬃciency of methods,
procedures and tools in purchase planning.

• the availability of various modes of transport (road, rail, sea, inland waterways, air),

The purpose of collecting data for monitoring and
controlling the supply process is the possibility of a
comprehensive and multivariate analysis of the efﬁciency in operational controlling. This article presents various data (both input and output), which
are necessary to determine the most important indicators of the supply process evaluation. It should
be noted that the analysis is not only based on the
data necessary to determine the number of indicators presented below. In order to conduct a thorough analysis of the supply process, essential basic
data, which are the starting point for the evaluation
of various sized, are also used in the further stages
in the form of aggregated results of the indicators.
The basic data that are necessary to monitor the implementation of the contract include:

− geographical location of suppliers, which includes:
• the distance from the target warehouse,

− the number of suppliers subjected to further
analysis, e.g. suppliers who meet certain evaluation criteria in economic terms,
− geographical location of competing warehouses on a local and global character,
− decision on execution of the personal transportation indent or using the services of
transportation enterprises,
− availability of vehicles, enabling the transport
of a clearly deﬁned cargo.
The data presented above do not cover the full scope
of the basic data. However, they can provide the
foundation for further, more detailed analysis, based
on evaluation of process eﬃciency. Before deﬁning
the eﬃciency indicators, all the processes of logistics
activities, which must meet the following conditions,
should be systemized (Twarog, 2005: 133):
− deﬁning and systematizing the logistics process, both in the direction of the material ﬂow,
as well as the management structure, which is
perpendicular to the direction of the material
ﬂow,
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− establishing procedures for measuring and
transmitting information at regular intervals
to enable the collection of data necessary to
calculate eﬃciency indicators,
− deﬁning the eﬃciency indicators determining
the deviation from the standards,
− establishing quantitative standards and corresponding limits,
− selecting people with adequate experience to
make decisions, allowing them to conduct a
proper diagnosis based on diﬀerent variables,
− providing management tools for responsible
managers to enable the eﬀective integration of
logistics processes.
Presentation of data which is only important for the
management process in the enterprise and supply
chain is not a suﬃcient factor that will allow the calculation of eﬃciency indicators. Therefore, the efﬁciency evaluation should be based on information
about the process, deﬁned and generated according
to the assumptions and including a reference to accepted standards or norms.

3.2 Transposing the strategic objectives for the
operational activities of the supply process
The instruments of operational controlling used in
the mid- and short-term planning for transposing
the strategic objectives to the operative level and
aggregating the results for the needs of long-term
assessment of the realization “path” of the enterprise’s strategy are shown in Figure 3. They enable
the dynamic response and implementation of strategies in a changing market environment - this is especially important in terms of the increasing speed
of changes in the environment and decreasing predictability of results and internal changes in the enterprise’s activities (Kaplan, Norton, 1996: 8). Figure
2 shows a transposing example of the enterprise’s
performance to costs of supply.

According to van der Meulen, the most important
eﬃciency indicators of order processing, are (Van
Der Meulen, 1989):
− reliability of deliveries or vendor,
− the length of development cycle,
− production ﬂexibility,
− inventory in the enterprise, including:
• of raw materials,
• the work in progress,
• of ﬁnished products,
− the execution time of transport,
− level of customer service,
− order period time.
The eﬃciency indicators require a number of additional data necessary for their determination
and further evaluation. In the next section, making detailed analysis and evaluation of the supply
process in terms of delivery control, is proposed as
a system of indicators and metrics of evaluation efﬁciency, including the transposing data necessary
for their determination according to the delivery
control.
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Figure 2 Transposing (disaggregating) the enterprise’s strategies on the level of operational management and aggregation of data for the purposes of controlling the realization “path” of strategies


Source: Own study (Sliwczynski, Kolinski, 2016)
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A very important aspect of the supply process is
the delivery analysis that has been implemented
in the context of the realized process. By deﬁning
the delivery as an operation to deliver the goods at
the agreed place with the customer and within the
agreed lead time (Coyle et al., 2003) the following
basic data should be adopted:
− shipment size, including:
• the number of purchased parts, materials
or raw materials,
• the weight of incoming shipments,
• the number of orders in a given period of
time (e.g. a month),
− the place of delivery,
− delivery time.

4. Results and discussion
This system of indicators has been developed on the
basis of the Author’s work in the framework of the
research projects and observation of business practice. The most commonly used measures of delivery
control should include:
− the average execution time of orders is deﬁned
as the arithmetic average of the diﬀerent durations of delivery. Simply put, it is the ratio
of the total time of the contract to the total
number of completed orders. Analysing the
deﬁnition of the indicator could be developed
following the calculation formula:
n

TZ

¦t
i 

zi

where:
TZ – the average execution time of orders,
tzi – the execution time of a single order,
nz – number of completed orders

n

TD

i 

nd

di



• the value of the defective packages,
• the value of the defective support materials.
It should be noted that the data presented are
the sum resulting from costs incurred in the
delivery of individual elements (raw materials,
packaging, and support materials). Therefore,
the basic data necessary to determine value
supplied with defective raw materials, are:
• the unit cost of raw materials delivery (in
terms of unit or packaging),
• the unit cost of packages delivery,
• the unit cost of used support materials
(in terms of unit or packaging),
• the unit cost of a possible loss of production continuity due to the delivery of defective raw materials – Ke1,
• the unit cost of a possible loss of production continuity due to the delivery defective packages – Ke2 ,

• the unit cost of a possible delivery of support materials.

− the average delivery time is determined in an
analogous manner to the calculation formula
of the average execution time of orders. It is
the ratio of the total time of delivery to the total number of completed deliveries. Analysing
the deﬁnition of the indicator could be developed following the calculation formula:

¦t

• the value of the of defective raw materials,

• the unit cost of a possible loss of production continuity due to the lack of suﬃcient support materials – Ke3,



nz

− the value supplied with defective raw materials, is deﬁned as the sum of all defective
components included in the ﬁnished product,
i.e. the raw materials, packaging and support
materials. Therefore, making the analysis of
calculation formula must extract the following data:

Regardless of whether the supplied raw material or packaging is defective or not, the enterprise shall bear the delivery cost. In the case
of complaints of defective raw materials and
packaging it was considered that the cost of
delivery of the complaint shall be borne by the
supplier. The above assumptions and data are
contained in the form of a scheme in accordance with Du Pont analysis, in Figure 3.

where:
TD – the average delivery time,
tdi – time of single delivery,
nd – the total number of completed deliveries
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Figure 3 The calculated diagram of the value supplied with defective raw materials


Source: Own study

− the rate of complaints and returns, is deﬁned
as the relation of the number of complaints
or returns, to the total number of completed
deliveries of materials and raw materials in a
given period of time (e.g. in terms of monthly,
quarterly or yearly). The analysed index is a
continuation of the analysis of the defective
raw materials supplied. The above relationship can be written as the following calculation formula:
WRiZ

LRiZ

nd

where:
WRiZ – the rate of complaints and returns,
LRiZ – the number of complaints or returns,
nd – the total number of completed deliveries
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Figure 4 Algorithm of analysis of compliance with the delivery by establishing parameters of the normative


Source: Own study
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In the case presented above, it should also be
taken into account the relevant norms under
which it must be assessed whether the delivery
will be classiﬁed as defective or as a correct. Figure 4 shows a proposal algorithm of analysis of
compliance with the delivery by establishing parameters of the normative.
The algorithm shown in Figure 4 should be
treated as a general procedure to generate the
data for the supply of defective deliveries and
deliveries that are compatible with the speci-

ﬁcations of the order, which are necessary to
determine the rate of complaints and returns.
Note, however, that the present process relates
only to the control of delivery compliance with
the order and quality standards, without taking into account actions related for e.g. to the
transfer of materials or raw materials to and
from the warehouse in order to carry out further control stages. The algorithm underlying
assumptions specifying the number of defective deliveries, contained in the Du Pont diagram, is shown in Figure 5.

Figure 5 The calculated diagram of the number of defective deliveries

Source: Own study

Analysing Figure 5 it should be noted that the
eﬀective determination of the number of complaints and returns during the analysed period,
forcing the use of not only the quantity and
assortment parameters of orders, but also the
already mentioned norms of quality.
− the ratio of delivery reliability, is deﬁned as the
relation of deliveries, which conform parameters of the order, to the total number of completed deliveries of materials and raw materials during the period of time (e.g. in terms of
monthly, quarterly or yearly). The analysed indicator is a variation of the meter complaints
and returns, showing the level of eﬀective delivery. The above relationship can be written
as the following calculation formula:
WND

LDZ

nd

where:
WND – the ratio of delivery reliability,
LDZ – the number of deliveries, which conform to
the parameters of the order,
nd – the total number of completed deliveries

Therefore, it is concluded that the input data,
which are necessary to determine this indicator
are consistent with the data required to calculate the rate of complaints and returns. Also, in
the case of this ratio, the developed algorithm,
shown in Figure 4, can be helpful.
− the ratio of delivery timeliness is deﬁned as
the relation of on-time deliveries (in line with
the advice of delivery time), to the total number of deliveries of materials and raw materials in a deﬁned period of time (monthly, quarterly, yearly). Analysing the above deﬁnition
can be presented by this ratio in the following
calculation formula:
WTD

LDT

nd

where:
WTD – the ratio of delivery timeliness,
LDT – the number of on-time deliveries,
nd – the total number of completed deliveries.
The number of deliveries in accordance with
the deadline can be analysed using a Du Pont
diagram, which will enable the generation of
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the next basic data needed for further analysis
of the supply process eﬃciency. The calculated diagram of number of deliveries futures is
shown in Figure 6.
Analysing Figure 6 it should be noted that the
detailed determination of the number of ontime deliveries in the period considered imposes the use of the following basic data that

are necessary to determine the ratio of delivery timeliness, which include:
• the number of delayed deliveries of raw materials,
• the number of delayed deliveries of packages,
• the number of delayed deliveries of support
materials.

Figure 6 The calculated diagram of the number of future deliveries


Source: Own study

− the ratio of ﬂexible deliveries is calculated as
the relation of the number of deliveries that
meet the special requirements for the total
number of deliveries of materials and raw materials in the analysed period (monthly, quarterly, yearly). The speciﬁcity of this indicator
can be determined using the following calculation formula:

WED

The main factor determining the calculation
of this ratio is to determine the number of
deliveries that meet the special requirements.
Therefore, it is necessary to determine the procedure to examine whether the delivery can be
classiﬁed as a special delivery. Figure 7 shows
the proposal for an algorithm to classify special
requirements.
Analysing Figure 7 it should be noted that the
purpose of a comprehensive analysis of the
ﬂexibility of deliveries is the necessary additional information:

LDS

nd

where:

• the list of deliveries,

WED – the ratio of ﬂexible deliveries,

• the time normative to order,

LDS – the number of deliveries that meet the special
requirements,

• normatives of eﬀective size deliveries,

nd – the total number of completed deliveries.
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• normatives of packaging,
• the list of available vehicles.
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Figure 7 Algorithm to classify special requirements


Source: Own study
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− the ratio of average order value is deﬁned as
the relation of completed orders to the number of completed orders. This relationship can
be observed in the analysis using the following
calculation formula:
n

SWZ

¦w
i 

nz

zi



where:
SWZ – the ratio of average order value,
wzi – the value of a single order,
nd – the total number of completed deliveries.

5. Conclusions and further research
Managing the eﬃciency of processes taking place in
a company is a complex issue. Controlling and assuming the decision support of processes should be
treated as a useful tool for improving an enterprise’s
eﬃciency. Considering the complexity of processes
taking place in an enterprise it is necessary to concentrate on one of the basic processes so as to have
the possibility to analyse it in a complex way.
The problem of transposing the strategic objectives
on an operational level is an extremely important
element in the analysis of the logistics processes’ efﬁciency, due to the direct impact on the ﬁnancial result. The process of transposing not only allows detailed indicators of logistics eﬃciency processes in
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the transfer of strategic objectives at the operational
level, but also to identify key actions to improve the
ﬁnancial performance. During the methods analysis of activities focused on the resulting eﬃciency
improvements one should pay particular attention
to the risk of disturbance of the continuity of the
logistics process.
In this article the authors focus on the role of transposing strategic objectives of the supply process to
develop a system of indicators, methods and techniques of their determination. The presented system
of indicators is the result of many years of research
and observation of the authors in business practice.
It should be noted, that other methods for measuring eﬃciency in terms of supply chain can also be
found in the literature (Van Hoek, 1998; Beamon,
1999; Walters, 2006; Shepherd, Günter, 2006; Danese, Romano, 2011; Lopes de Sousa Jabbour et al.,
2011; Sillanpää, 2015). According to the authors,
the indicator systems presented in the literature do
not provide a comprehensive eﬃciency analysis of
the economic and operational aspect. Directions for
further research suggest creating a system of indicators for the entire supply chain, including the economic and operational aspect. Joint development
of a set of indicators within the supply chain would
enable a mutual comparison of the results obtained,
which could have a direct impact on improving the
eﬃciency of decisions - not only those aﬀecting individual processes carried out within the company,
but also throughout the supply chain.
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SCOR – Supply Chain Operations Reference Model – Model Overview Version 9.0. – a referential model of supply chain operations
integrating ﬁve basic processes– planning, supplies, realisation, distribution and service of the turning streams, developed by
managers and academics associated in a global organisation Supply-Chain Council. The model consists of representative methods
of describing supply chain processes, a set of standards for the assessment of processes and their results as well as the best practical
actions of managing processes in a supply chain.
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UTJECAJ PREMJEŠTANJA STRATEŠKIH CILJEVA
NA UČINKOVITOST OPSKRBE
Sažetak
Mjerenje rezultata predstavlja osnovu upravljanja u pogledu kontrolnih aktivnosti nekoga poduzeća. Izrada
odgovarajućih indikatora i mjernih tehnika povezani su s mnogim problemima. Većina poduzeća počinje
vrednovati učinkovitost putem primjene ﬁnancijskih indikatora koje je praktično nemoguće izračunati. Tek
u kasnijoj fazi se koriste mjere koje se odnose na konkretne probleme i prioritete procesa na operativnoj
razini. Kao rezultat, u većini slučajeva, postoji nedosljednost ili je gotovo nemoguće upravljati sustavom
mjerenja, što može dovesti do učinka suprotnoga od željenog te time do smanjenja učinkovitosti. Kako bi
se stvorio koherentni sustav mjera rezultata, moraju se povezati uzroci i posljedice na različitim razinama
poslovnoga upravljanja. Pritom mogu biti korisne kontrolne aktivnosti kojima je cilj osigurati učinkovitost
poduzeća u smislu utvrđenih ciljeva. Uska veza između strateške i operativne razine omogućuje analizu
devijacije individualnih vrijednosti plana na taktičkoj i operativnoj razini. Kompatibilnost aktivnosti vrednuje se na temelju deﬁniranja strateških ciljeva koje je potrebno prenijeti na operativnu razinu. U ovom se
članku predstavlja problem preslikavanja strateškog cilja opskrbnog procesa na mjere rezultata na operativnoj razini te prijedlog sustava indikatora za učinkovitost opskrbe na operativnoj razini. Glavni istraživački
problem ovoga rada je predložiti i izraditi sustav indikatora i metriku vrednovanja učinkovitosti u opskrbnom procesu.
Ključne riječi: učinkovitost, operativna kontrola, učinkovitost opskrbe, mjerenje rezultata
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THE ANALYSIS OF HUMAN
RESOURCES MANAGEMENT (HRM)
IN MARITIME AFFAIRS
Abstract
Speciﬁcs of human resources management in maritime aﬀairs is reﬂected in the fact that part of the staﬀ of
enterprises is displaced on ships which represent a speciﬁc and isolated environment. Speciﬁcs of human
resources management on ships are focused to decision-making in crisis situations, the deployment of personnel and work load, and giving orders to perform certain tasks. In this context it is necessary to examine the
management of human resources which should include managing, motivation, rewarding, communication,
education, advancement, decision-making and employee satisfaction in the speciﬁc environment. The aim of
the research is to analyze the above stated parameters and connect them with the characteristics of companies
in the sector of maritime logistics. The purpose of this paper is to provide an insight into the human resources
management in companies involved in logistics in maritime transport i.e. delivery and transport of goods.
Taking into account their diﬀerences, it can be concluded that companies in the maritime industry have different human resource management systems, which aﬀects the company’s business. The research methodology is based on the collection of data through questionnaires and databases created from them. The study
included a total of 31 companies. According to the collected data, statistical analysis will be conducted which
will be based on correlation and descriptive statistics. The analysis of the theoretical basis has not conﬁrmed
the existence of similar studies that take into account the observation of human resources management on
ships. Therefore, it can be concluded that the research will be of interest for the ﬁeld of business logistics as
well as the whole scientiﬁc and professional community. Recommendations related to the current and future
human resource management in maritime companies will be given in the conclusion.
Keywords: Human resources management, characteristics of companies, types of ships, maritime aﬀairs

1. Introduction
Speciﬁcs of human resource management are reﬂected in the fact that the realization of the objectives of the company largely depends on the
execution of the planned processes. Therefore, the
eﬃciency of human resource management comes to

the fore and can be considered in quantitative and
qualitative form. The optimal number of employees who have the necessary knowledge and skills
are one of the key factors in the execution of the
planned processes. Speciﬁcs of human resources
management in the maritime aﬀairs include work in
a relatively restricted environment in which coop-
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eration within the regulated system is a key factor
for the smooth execution of business tasks. If the
aforementioned is considered in the context of the
shipping industry, the goal is to ensure the smooth
running of business processes involving the prevention and maintenance of work resources and the
continuity of business tasks on board. Therefore,
in the context of human resource management in
shipping it is inevitable to examine certain indicators, such as managing, rewarding, motivation,
satisfaction, communication, education, decisionmaking and promotion. These indicators have been
identiﬁed as crucial for quality human resources
management in shipping.
In addition, companies in the maritime industry differ with respect to certain characteristics. Taking into
account their diﬀerences, it can be concluded that
companies in the maritime industry have diﬀerent
human resource management systems, which aﬀects
the company’s business. One of the major characteristics aﬀecting the business organization and structure of companies in the maritime industry refers to
the size of the company. In the present case this refers
to the number of ships that companies possess. Accordingly, this raises the following hypothesis:
H1: Human resource management in maritime
aﬀairs diﬀers according to company size.
As one of the criteria that should be included in the
research, and on which human resources management in shipping is dependent, is the type of business, i.e. the object of the business in shipping enterprises. The transport of diﬀerent cargo requires
involvement of diﬀerent types of ships that have
been adapted and specialized to work with such
kinds of cargo. All that has been mentioned requires
the recruitment of specially trained employees. Accordingly, this raises the following hypothesis:
H2: Human resource management in maritime affairs diﬀers due to the type of business of a company considered through the type of ships owned
by the company or the type of cargo transported.
Since the company’s business is deﬁned by the internal and external environment in which the company
operates, it is necessary to include in the research
of human resources management the location of
the companies, as in this speciﬁc case, whether the
company positioned its headquarters in the Republic of Croatia or in a foreign country. It is assumed
that the indicators of human resource management
diﬀer with regard to the seat of the company. The
above is based on the fact that the socio-cultural,
legal and political, economic and technological en62

vironment of enterprises has a certain inﬂuence on
diﬀerences in human resources management. Accordingly this raises the following hypothesis:
H3: Human resources management in maritime
aﬀairs diﬀers with respect to the headquarters
seat of the company.
Since these issues are not examined in detail, the
aim is to analyze the above parameters through the
theoretical framework and practical research. The
analysis will link certain indicators of human resources management with the individual characteristics of the companies operating in shipping. The
purpose of this paper is to provide analysis based
insights into the state of human resource management in companies involved in logistics in maritime traﬃc and more speciﬁcally to investigate the
employees in the shipping industry. The analysis of
research is based on the collection of data by using
an online questionnaire, and creation of a database
based on the responses. According to the collected
data, a statistical analysis will be carried out. The
analysis of the theoretical basis has shown that up to
now no similar research has been realized and it is
believed that the research brings a certain scientiﬁc
and pragmatic contribution and as such would be
interesting to the scientiﬁc and professional community. This work is presented in a way that after
the introductory considerations, the ﬁrst part is a
theoretical framework that relates to the general
consideration of the problem of human resource
management as well as the speciﬁcs of the same in
shipping. In the second part of the paper, previously
deﬁned indicators that are part of the created model
are analyzed. Based on all mentioned in the previous sections, the concluding remarks, limitations
and recommendations for future research are presented in the ﬁnal part of this paper.

2. Human resources management (HRM)
When it comes to human resources, it is essential
to notice that this represents the sum of common
knowledge, skills, creative possibilities, motivation
and loyalty to the company. Human resources management is composed of various interconnected
management activities and organization aimed at
ensuring the adequate number and structure of employees, their knowledge, skills, interests, motivation and behavior pattern necessary for achieving
the development and strategic aims of the organization (Bahtijarević-Šiber, 1999: 16). This process
includes the selection of goals, determination of
policy, planning, organizing, coordinating and con-
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trolling activities in the human resources domain,
and taking managing actions for achieving given
goals and achieving the purpose of the existence of
control functions (Ćamilović, 2007: 13). All companies use certain form of capital to do the jobs for
which they are specialized. No matter what kind of
activities they are engaged in, all companies have
something in common: they must have people that
will make the capital work for the company (Portolese Dias, 2012: 12)1. During the founding or
expansion of a company, the ﬁrst goal is to deﬁne
the mission, i.e., make a strategy course of business
based on human resources (Niles, 2013: 9). The
plan includes deﬁning various processes and work
activities comprising speciﬁc tasks (Dessler, 2012:
404–419). The process is formed by specifying the
manner of execution of those tasks (Mathis, Jackson, 2006: 524–565).
The purpose of managing a company is conducting a
variety of activities aimed at the company’s resources
by minimizing the spending of resources and maximizing the eﬃciency (Griﬃn, 2011: 5). Eﬃciency implies the rational use of resources, while eﬀectiveness
is achieved by taking the right decisions at the right
moment. The most important function of management is planning, i.e., deﬁning the goals and selecting
the decisions for achieving those goals (DomijanArneri, 2014: 200–204). The actual and future state,
as well as the way to achieve objectives is deﬁned by

planning (Buble, 2006: 110). Considering that human
resources is part of the management of any organization, and people are the most important resource, the
planning is an important part of managing. Some of
the essential steps in planning resources are the determination of the direct connection between business strategy and human resources, organization
aims and needs for human resources, determination
of long-term needs for human resources in general
and in speciﬁcs, protection and return of investments and competitiveness and realization of advantages (Sikavica et al., 2008: 655–656).
Answers that should be given when planning human resources are as follows (Bahtijarević-Šiber,
1999: 183):
- How many people are needed for achieving
business plans and objectives?
- Which skills, knowledge, abilities and expertise should they have?
- How to ensure the required number and proﬁle of people?
- How to prepare the currently employed for future needs and business requirements?
Systematic planning of personnel, according to Kreitner, unfolds as depicted in Figure 1.

Figure 1 Systematic planning of personnel
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Source: Kreitner (2005), p. 349

The graph makes evident the logic of pre-set questions, because strategy of planning ﬁts it perfectly.
Organization management depends on the quality
and number of personnel, and by analyzing current
needs for personnel, a well-structured strategy can
be made and future needs and ways to engage the
necessary people can be anticipated. Quality strat-

egy of organization management is impossible to
make without feedback.
When staﬃng, it is diﬃcult to distinguish the human relationships from resources. There are diﬀerent views regarding the deﬁnition of human relations and human resources as is shown in Table 1.
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Table 1 Diﬀerences between human relations and human resources
HUMAN RELATIONS

HUMAN RESOURCES

The needs of
employees

Employee needs to belong, to be loved and
appreciated.

In addition they want to creatively and eﬀectively contribute to valuable targets.

The wishes of the
employees

They want to feel as a useful part of the organization.

They want to demonstrate initiative, responsibility and creativity, which their management
should allow.

Outcome

If the employees’ wishes are fulﬁlled they will
cooperate with the management.

Management should use the abilities of employees instead of accumulating unused resources.

Job satisfaction

By meeting their needs and desires, employees will be more satisﬁed.

Employees will be happier if they feel they have
the option of self-initiative and the freedom to
use their creativity and experience.

Productivity

Satisﬁed employees with less resistance to the
administration are more productive.

Employees will be more productive if they feel
they have the option of self-initiative and the
freedom to use their creativity and experience.

Management
objectives

Management should strive to achieve that every employee feels as a part of the team.

Managers should help employees uncover hidden talents and ensure that these are fully used
in order to achieve organizational goals.

Making decisions

Management should let employees participate
in making proposals during decision-making
and consider these proposals, but the important decisions they need to make themselves.

Management should allow and encourage employees to participate in decision-making at all
levels.

Sharing of
information

Sharing information is a useful tool which
makes employees team members.

Information sharing is the key to good decision
making while using full range of creativity and
experience of employees.

Group work

Management should allow teams to practice
a moderate amount of self-initiative and control.

Management should encourage teamwork and
continuously seek and expand the area in which
teams have more control.

Source: Miles (1965: 151)

Major diﬀerences are related to motivation and participation in decision making. Besides motivation,
the psychological characteristics of the intellectual
capital of a company are formed by perception and
interests, whilst the physical characteristics relate
to predispositions (height, weight, speed, sex, age,
etc.), and personality traits and abilities (Lesko
Bošnjak, Klepić, 2013: 161).
Human resources management is based on the fact
that employees’ familiarity with work obligations,
the way to carry them out and get feedback on their
work, causes a willingness to take responsibility for
the quality of their work. In this way, employees feel
more involved in the work and they are more dedicated (Kanji, Asher, 1996: 2).
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Diﬀerent groups of parameters inﬂuence the process of human resources management:
1. The ﬁrst group of parameters – those that inﬂuence employee satisfaction: time spent in
the company, participation in decision-making, education, rewarding and advancement.
2. The second group of parameters: those that
refer to behavior of employees: number of
complaints, absence from work, requirements for redeployment and dismissals.
3. The third group of parameters: includes the
employees’ environment or their access to
required information, encouraging creativity
and innovation of employees, stress at work,
support from the company, interpersonal relations and the general situation of the company.
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Employee loyalty can be achieved by quality personnel management that includes attraction, development and retention of quality staﬀ, by using a number of individual activities. Those activities include
planning, recruiting, selection, evaluation, teaching
and developing of staﬀ (Žager et al., 2008: 368).
Motivation largely depends on the work environment and atmosphere, and answers why someone
behaves in a certain way and whether or not they
achieve business success (Bahtijarević-Šiber, 1999:
557). That behavior should be aimed at some goal
(Marušić, 1994: 377). Diﬀerent emotions or circumstances act as motivational factors. Negative motivational factors are fear, threat and punishment, while
positive factors are rewards and participation in
decision-making. It is necessary to ensure employee
satisfaction to motivate them. According to Herzberg’s research there are two types of factors that
aﬀect satisfaction: hygienic (situation in which a person works) and motivating (related to the job person
does). Hygienic factors (salary, working conditions,
managers, company policy, and beneﬁts) do not affect the operational engagement, but they are necessary in order to remove discontent. Motivational
factors (challenging job, responsibility, recognition,
development, advancement and attainment) cause
greater satisfaction, and greater involvement (Lesko
Bošnjak, Klepić, 2013: 183). Rewarding strengthens
ties and relations of employees and enterprises and
better results are achieved. The system of rewards
may include material, ﬁnancial or service forms.
Some examples include: paid further education,
transportation to or from work, providing a system
of meals, collective insurance of employees, jubilee
awards, severance payments, gifts and others (Lesko
Bošnjak, Klepić, 2013: 220). The responsibility for ensuring the best possible working conditions is on the
company management or the managers who vary in
style of running a business.
The style of leadership can be deﬁned as a special
type of managerial behavior in the work process
that aﬀects the results of the work in the company.
It is impossible to deﬁne the best style of leadership,
because in practice there is always a combination of
several styles of leadership.
In theory three styles of leadership have been developed (Hybels, Weaver II, 2001):
1. Autocratic,
2. Democratic,
3. “Laissez-faire”.
The autocratic style in leading an organization is
based on unrestricted power and decision-making

of leaders who control subordinates, command
groups and individuals and manage by way of rewards and punishments (Dulčić, Vrdoljak Raguž,
2007: 711). The leader of the democratic style encourages the participation of subordinates in decision-making, or delegates authority to all levels of
management, but retains the responsibility (Dulčić,
Vrdoljak Raguž, 2007: 712). “Laissez-faire” leadership is characterized by the so-called free hand leaders. By avoiding responsibility and nearly without
the use of power they in fact assist subordinates in
achieving the objectives (Koontz, Weichrich, 1994).

3. Human resources management (HRM) in
maritime aﬀairs
In addition to the before mentioned facts related to
human resources management, it should be noted
that all of the above can be applied to companies in
the maritime sector. Speciﬁcs that deﬁne maritime
companies are related in studying the maritime segment related to shipping. Shipping, as a term, is deﬁned as transportation of goods and passengers by
ship. The study of human resource management in
shipping includes staﬃng on board, which presents
a speciﬁc, isolated environment whose working
conditions cannot be compared with usual operating conditions2. The problem of managing people
on board is speciﬁc due to the fact that the management of the shipping company is not directly
present on board, but the management function is
performed by oﬃcers of the highest rank (captain
and chief engineer). The speciﬁcs of the working environment have led shipping companies to organize additional training covering individual workouts
with candidates. The above includes a day-long psychological evaluation with feedback and situational
training such as decision-making in times of crisis
or emergency situations, issuing commands, allocating of business load or handling the ship. Among
other things, candidates should acquire knowledge
and abilities related to leadership skills, personal
stability, and sociability or cooperation with the
crew3. Special attention is paid to the management
of a multicultural crew, and a perspective on other
cultures is set from the Western point of view. At
seminars, the oﬃcers are instructed on existent
means of describing, comparing and understanding
of cultural and ethnic characteristics and diﬀerences. Such an approach should help oﬃcers in gaining
deeper knowledge of diﬀerent cultures, resulting in
the improvement of the monitoring and management style. Diversity is manifested in attitudes, priorities, norms, beliefs and behavior4.
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In the ship’s management, the workforce is the primary factor. Although saving on the crew is the
easiest way to reduce the costs of companies by
importing cheaper labor, one should keep in mind
that people are a key factor in maritime aﬀairs
breakdowns (Baker, McCaﬀerty, 2005: 2). Training
can improve the skills of seamen, but no training
can help if the wrong person is selected. Therefore,
it is essential to choose the right candidate for the
right tasks. Successful shipping companies create
a sense of belonging, while in the lower-rated the
crew is mainly motivated only by money (Barsan
et al., 2012: 90). There are two basic approaches to
the management of human resources. On the one
hand is a classic staﬀ management in which people
are considered to be a cost to the company. Another
approach is the modern HRM (Human Resources

Management) that is broader than the previous one,
and in which the people are viewed as a beneﬁt to
companies because they can contribute to competitiveness through technological and ﬁnancial capital
(Bilici et al., 2012: 239). In this process, the right selection of personnel is considered critical, but it includes more than just recruitment, and staﬀ (crew)
are monitored at all stages of their careers (Figure
2). The very process begins by the candidate’s application for a job at the shipping company, after which
follows a thorough and rigorous assessment, testing
and examination of various knowledge and making
decisions about employment. After the employee’s
arrival aboard their work is valued through the existing system of evaluation, i.e., the results at ship
training, or in other ways, which results in termination of employment, or progression and reward.

Figure 2 Diagram of human resources management (HRM)
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66

God. XXIX, POSEBNO IZDANJE/2016. str. 61-76

UDK: 658.3:656.61 / Preliminary communication

The shipping business is based on three key things:
insight, relating to management, and human resources management and safety. The implementation of safety in the management system and staﬀing is based on each individual who is responsible
for their work assignment. In other words, security
has become an integral part of company strategy,
business plans and set goals5.

4. Characteristics of companies in maritime
aﬀairs
Characteristics of companies in the maritime industry depend on the shipping market that is
highly variable and non-permanent, and as such
is exposed to the process of volatility or variation
in demand, which ﬂuctuates within a certain time
period. Changes relate to external general factors
(changes in GDP, etc.), market, production, ﬁnancial, organizational and legal factors (Frenkel et al.,
2000: 248). In this context, it is possible to consider
the company’s business in the maritime industry,
whose basic function is to ensure continuous and
smooth functioning of the navigation process with
the lowest possible costs. In the mentioned context
it should be noted that the demand for personnel
in shipping depends on the demand for services
provided by companies in the maritime industry.
Since the services in the maritime industry diﬀer in
the type of business considered through the subject
of transport and types of ships, we can distinguish
between passenger and cargo shipping, which can
be line, free and tanker. Passenger shipping can be
based on route transport or cruise. Passenger line
transport is characterized by lower sensitivity to the
political and economic situation as well as smaller
companies, while the market situation of passenger
cruises is extremely sensitive and it is characterized by a small number of very strong companies.
While passenger line shipping is characterized by
smaller passenger vessels, cruises are characterized
by larger ships (cruisers) with numerous and luxurious accommodation facilities. Line cargo shipping is based on small loads related to industrial
production and is extremely inﬂexible. Because of
its inﬂexibility, line cargo ship transport, in order
to survive in the market of logistics, has become
part of the distribution chain from manufacturer to
consumer. This type of transportation is commonly
characterized by container ships. Free cargo shipping does not have a well-established timetable,
and it is characterized by a free market in which the

price of transportation is formed solely on the basis
of oﬀer and demand. In this type of shipping, companies with the same types of ships often form associations for a joint appearance on the market and
strengthening of their market position. This type of
shipping is based mostly on + bulk carriers. Tanker
shipping has been developed on the transportation
of oil and liquid gas, vegetable oil, chemicals, and
juices and wines. The price of transportation of oil
and petroleum products is exclusively linked to the
price of raw materials being transported. According
to the type of ships, these are specialized ships that
can carry few types of cargo with optimum capacity
(Domijan-Arneri, 2014: 18-79).
The development of world trade has led to the trend
of globalization of the market in maritime transport caused by eﬀorts to rationalize operating costs,
and is characterized by a free process of supply and
demand of goods, capital and labor. Although the
company headquarters in maritime aﬀairs diﬀers
according to the country of registration, the business of most companies that are not related to the
local market are linked to the global world market.
In this context it is necessary to consider the issue
of observed research that is among other things related to the previously presented facts considered
in the context of the characteristics of companies in
the maritime industry.

5. Research methodology
In accordance with the presented theoretical framework of research, the authors concluded that there
is no model which includes human resources management in shipping from the perspective of observing the characteristics of companies and their
types of business.
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Figure 3 Model of human resources management (HRM) considering the characteristics of companies
in maritime aﬀairs
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Management can be derived from the presented research model indicators relating to human resources, and these are presented through leadership,
rewards, motivation, satisfaction, communication,
education, decision-making and promotion. Also
presented are the indicators relating to the characteristics of the enterprises operating in the maritime
business and related to the size of the company according to the number of ships, the type of business
by the kind of ships, and the seat of the company
that may be foreign or domestic.

6. Research results and analysis

Empirical research has involved the collection of
data using an on-line questionnaire, which was conducted during the months of April and May, 2016.
The questionnaire contained open and closed types of
questions, whereby for the issues referring to human
resources management a Likert scale of 7 degrees of
intensity was oﬀered, ranging from completely negative to completely positive assessment. The study
included 100 sailors who had been or are on board.
The survey was conducted on the basis of random selection. The study included a total of 31 companies.
Statistical analysis was carried out using computer
programs for processing data in Microsoft Excel 2010
and IBM SPSS Statistics 20 with the use of descriptive
statistics and correlation analysis. All tests were performed at a signiﬁcance level of 1%, 5% or 10%.

If the age of sailors is taken into consideration, it can be
concluded that the majority of the seafarers included
in the study are between 26 and 35 years of age, a total
of 47%, and 27% are between 36 and 45 years of age.
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6.1 General characteristics of the sample
To facilitate the consideration of the results of research
it is necessary to analyze the basic characteristics of
the sample. The sample comprised 100 sailors who
were on board or are currently on board, and who will
be analyzed in terms of age, sailing experience, level of
education, occupation, working place on the ship, the
type of ship on which they are employed and headquarters of companies that employ them.

The majority of sailors in the sample had sailing experience from 0-5 years, 33%. 19% had navigation service
of 6-10 years, 17% had 11-15 years of navigation service, while 12% had 16-20 navigational years of service.
A total of 32% respondents have completed high
school, while 48% of them have higher education or
three years of study, 13% have a university degree,
and 7% have completed a special program for the
training of seamen.
By profession the majority of them, 61% are sailors,
26% ship engineers, 5% electricians, while 8% comprise the rest of the crew.
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According to the workplace, aboard ratios are nearly
equal and have ranged from 15% (captains and chief
engineers) to 23% (other crew). Oﬃcers are covered
with a total of 62% of the sample in approximately
the same proportion.
With regard to the type of ships on which they
work, most were seamen from the LNG or LPG
tankers, a total of 39%, 20% are on ships carrying
bulk cargo, 10% on cruisers, while the rest are on
container ships, ferries and platforms.

6.2 Testing measurement models and set hypotheses
In accordance with the above facts, the presented
model of research and the characteristics of the
sample, it is necessary to connect the indicators
on the basis of which hypotheses will be tested and
conclusions drawn. The nonparametric rank correlation coeﬃcient indicates the direction, intensity
and statistically signiﬁcant link between variables
relating to the management of human resources and
the size of the company.

Considering the number of ships which the company
owns, 58% of the companies have 0-50 ships, 16% of
the companies have 51-100 ships, 13% of the companies have 101-250 ships, 6.5% of the companies have
251-500 ships, and 6.5% more than 500 ships.

The ﬁrst hypothesis related management of human
resources to company size and reads as follows:

Considering the headquarters of the company, 74%
of the seamen are employed by foreign companies
while 26% are employed in companies that are
based in the Republic of Croatia.

Human resources management included indicators related to managing, rewarding, motivation, satisfaction,
communication, education, decision-making and advancement, while the size of the company in the maritime industry is measured by the number ships owned.

H1: Human resources management in maritime
aﬀairs diﬀers according to company size.

Table 2 The correlation between the indicators of HRM and the number of ships
Correlations
Spearman’s rho

Number of ships
Managing 1
Managing 2
Managing 3
Rewarding 1
Rewarding 2
Rewarding 3
Motivation 1
Motivation 2
Motivation 3
Satisfaction 1
Satisfaction 2
Satisfaction 3
Satisfaction 4

Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
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Number of ships
1.000
.032
.377
.230**
.011
.164*
.052
.185**
.032
.245***
.007
.005
.482
.241***
.008
.226**
.012
.113
.131
.141*
.081
.283***
.002
.253***
.006
-.002
.491
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Correlations
Number of ships
Satisfaction 5
Communication 1
Communication 2
Communication 3
Communication 4
Communication 5
Education 1
Education 2
Education 3
Decision-making 1
Decision-making 2
Decision-making 3
Advancement 1
Advancement 2
Advancement 3

Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)

.045
.329
.044
.331
.207**
.020
.180**
.037
.086
.198
.154*
.063
.301***
.001
.171**
.045
.204**
.021
.170**
.045
.023
.410
.010
.462
-.005
.479
-.065
.261
.037
.357

*. Correlation is signiﬁcant at the 0.1 level (1-tailed).
**. Correlation is signiﬁcant at the 0.05 level (1-tailed).
***. Correlation is signiﬁcant at the 0.01 level (1-tailed).
Source: Research results (N=100)

According to the table, Spearman’s rank correlation
coeﬃcient between the majority of indicators of management, rewards, motivation, satisfaction, communication and education, and the number of ships owned
by the company shows that there is a statistically signiﬁcant correlation between the level of signiﬁcance of
1%, 5% or 10%. Also, a majority of indicators of decision making and promotion, and the number of ships
owned by the company there is no statistically signiﬁcant correlation. According to the presented results,
the posed hypothesis is accepted.
It is necessary to include another hypothesis in the
analysis that puts human resources in maritime af70

fairs in relation to the type of business enterprises
that are in the conducted research based on the type
of ships that the shipping company owns or cargo
which the stated ships carry. The hypothesis reads
as follows:
H2: Human resources management in maritime
aﬀairs diﬀers due to the type of business of the
company considered through the type of ships
owned by the company or the type of cargo
transported.
The research results are presented in the following
tables.
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Table 3 The correlation between the indicators of HRM and the type of ships
Correlations
Type of ships
Spearman’s rho

Type of ships
Managing 1
Managing 2
Managing 3
Rewarding 1
Rewarding 2
Rewarding 3
Motivation 1
Motivation 2
Motivation 3
Satisfaction 1
Satisfaction 2
Satisfaction 3
Satisfaction 4
Satisfaction 5
Communication 1
Communication 2
Communication 3
Communication 4
Communication 5
Education 1
Education 2
Education 3
Decision-making 1

Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
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1.000
-.062
.270
.104
.151
.024
.407
-.176**
.040
-.346***
.000
-.080
.215
-.271***
.003
-.143*
.078
-.150*
.068
-.049
.315
-.180**
.037
-.248***
.006
.050
.312
-0.141*
.081
-.117
.123
.022
.414
.021
.419
-.078
.219
-.279***
.003
-.358***
.000
-.316***
.001
-.377***
.000
-.092
.182
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Correlations
Decision-making 2
Decision-making 3
Advancement 1
Advancement 2
Advancement 3

Type of ships
-.327***
.000
-.142*
.080
-.066
.258
-.105
.148
-.255***
.005

Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)

*. Correlation is signiﬁcant at the 0.1 level (1-tailed).
**. Correlation is signiﬁcant at the 0.05 level (1-tailed).
***. Correlation is signiﬁcant at the 0.01 level (1-tailed).
Source: Research results (N=100)

According to the table, Spearman’s rank correlation coeﬃcient between most of the indicators of
rewarding, motivation, pleasure, education and
decision-making and types of ships owned by the
company shows that there is a statistically signiﬁcant correlation between the level of signiﬁcance
of 1%, 5% or 10%. Also, a majority of indicators of
management, communication and promotion and
the type of ships owned by the company show that
there is no statistically signiﬁcant correlation. Accordingly, the hypothesis is accepted.

The third hypothesis relates to the observation of
human resources management with respect to the
seat of the company which can be domestic or foreign. The hypothesis reads as follows:
H3: Human resources management in maritime
aﬀairs diﬀers with respect to the headquarters
seat of the company.
The following table shows the results of research
with respect to the previous hypothesis and used
indicators.

Table 4 The correlation between the indicators of HRM and headquarters seat of the company
Correlations
Headquarters seat of the company
Spearman’s rho

Headquarters seat of
the company
Managing 1
Managing 2
Managing 3
Rewarding 1
Rewarding 2
Rewarding 3

Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)

1.000

Correlation Coeﬃcient

-.066

Sig. (1-tailed)

.258

Correlation Coeﬃcient

.024

Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient

.406
.021
.419
.192**
.028
.148*

Sig. (1-tailed)
Motivation 1
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.021
.418

Correlation Coeﬃcient
Sig. (1-tailed)
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Correlations
Headquarters seat of the company
Motivation 2
Motivation 3
Satisfaction 1
Satisfaction 2
Satisfaction 3
Satisfaction 4
Satisfaction 5
Communication 1
Communication 2
Communication 3
Communication 4

Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)

.062
.270
.131*
.097
-.086
.198
.127
.104
.086
.197
-.038
.353
-.213**
.017
-.112
.133
-.001
.497
-.307***
.001
-.141*
.081

Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)

-.175**
.041
.041
.342
.061
.274
.127
.103
.173**
.042
.171**
.044
.063
.268
-.037
.356

Advancement 2

Correlation Coeﬃcient

-.002

Advancement 3

Sig. (1-tailed)
Correlation Coeﬃcient
Sig. (1-tailed)

.490
.101
.160

Communication 5
Education 1
Education 2
Education 3
Decision-making 1
Decision-making 2
Decision-making 3
Advancement 1

*. Correlation is signiﬁcant at the 0.1 level (1-tailed).
**. Correlation is signiﬁcant at the 0.05 level (1-tailed).
***. Correlation is signiﬁcant at the 0.01 level (1-tailed).
Source: Research results (N=100)
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According to the table, Spearman’s rank correlation
coeﬃcient between most of the indicators of rewarding, motivation, communication and decisionmaking and its headquarters shows that there is
statistically signiﬁcant correlation between the level
of signiﬁcance of 1%, 5% or 10%. Also, a majority
of indicators of management, customer satisfaction,
training and promotion, and its headquarters show
that there is no statistically signiﬁcant correlation.
With regard to the presented results, the hypothesis
was partially accepted.

7. Discussion and conclusion
In accordance with previously presented results
of research and evaluation of hypotheses, one can
conclude that the management of human resources
diﬀers with respect to enterprises operating in the
maritime sector and shipping. If we compare the
managing as a segment of human resource management, one can conclude that the biggest companies
have very positively evaluated this segment. The top
rated management system is the one on the platforms and ferries. The reward system also is better
in larger companies and the worst on the ferries and
platforms. The motivation for the work grows as the
size of the company grows, and the best is on tankers, LNG or LPG ships, bulk carriers and platforms.
Employee satisfaction is most pronounced in large
enterprises, while considering the type of ships it is
on approximately the same level. Communication is
better in larger companies, while it is worst-rated on
container ships. The system of education, acquiring
of new skills and training is better in larger companies, and the best on tankers, LNG or LPG ships,
while the worst on cruisers. The system of decisionmaking is better in larger companies, but when
looking at the type of ships it is the best on ferries.
Top rated advancement is in large companies and
on bulk carriers. In accordance with this, one can
conclude that larger companies manage human resources better.
Domestic enterprises have better communication,
but foreign have a better system of education or acquiring of new skills and training, and a better system of decision-making and promotion.
If some of the indicators of human resource management are taken into consideration, one can conclude that motivation, communication, satisfaction
and decision making were assessed as partially positive, while rewarding and education were partially
negatively evaluated. Management and promotion
were assessed as neutral. If each of the individual
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indicators is examined in more detail, one can conclude that the best evaluated segments of managing are the reliability and conﬁdence of superiors
in subordinates and acceptance of the idea of subordinates to superiors, and as neutral the sense of
freedom of subordinates in communication with
superiors. In the system of rewards, the worst rated
is the reward for overtime while rewarding loyalty
to the company is partially negatively rated and salary satisfaction is closer to neutral. When it comes
to motivation, the best evaluated are readiness
for teamwork and cooperation and responsibility
towards the goals while the motivation for work
ranged from neutral to partially negative. In satisfaction, employees on ships express satisfaction ﬁrst
with the workplace, then the boat / ship, crew and
ports while satisfaction with the company was rated
as neutral. Considering communication, seafarers evaluated communication with the ship’s crew
and subordinates and superiors as the best. Communication with the company is slightly above the
neutral level, while conﬂict resolution slightly below
the neutral level. The worst evaluated was education of seafarers by the company, then encouraging
further training through courses and development
of training skills on board. When it comes to decision-making, it can be concluded that the best rated
is participation of employees in decision-making,
then satisfaction with delegation of authority from
superiors and delegating authority to subordinates.
The recommendation for promotion by superiors
on board was slightly positive, but the pace of progress slightly negative, while encouraging the advancement by the company was at a neutral level.
The small number of participants included in the
research may be construed as a limitation of the research. The reason for this was the relatively short
period of the survey of just a few weeks. Also, it
should be stated that there are no similar studies
with which we could make a comparison of the results, so this is one of the aggravating factors.
Recommendations for future research are related to
more detailed study of individual segments of human resources that can be put in the context of particular companies as special segments of which the
most interesting is training, or level, mode, range
and quality of education of employees on ships. It
is also recommended to explore the internal environment that is observed, in this case in limited
isolation of seafarers on ships. From the mentioned
point of view it is interesting to research sociological and psychological aspects and adjustment to environment and responding to emergencies.
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ANALIZA UPRAVLJANJA LJUDSKIM RESURSIMA
U POMORSTVU
Sažetak
Speciﬁčnosti upravljanja ljudskim resursima u pomorstvu očituje se u činjenici da je dio kadrova poduzeća
dislociran na brodovima koji predstavljaju speciﬁčnu, izoliranu sredinu. Speciﬁčnosti upravljanja ljudskim
resursima na brodovima vezane su za odlučivanje u kriznim situacijama, raspoređivanje kadrova i poslovnoga opterećenja te davanje naloga za obavljanje određenih zadataka. U navedenom kontekstu potrebno
je sagledati upravljanje ljudskim resursima, u prethodno navedenom okruženju, koje bi trebalo uključivati
vođenje, motivaciju, nagrađivanje, komunikaciju, edukaciju, napredovanje, odlučivanje te zadovoljstvo zaposlenika. Cilj je istraživanja analizirati prethodno navedene parametre te dovesti u vezu s karakteristikama
poduzeća koja posluju u pomorstvu. Svrha rada je pružiti uvid u stanje upravljanja ljudskim resursima u
poduzećima koja se bave logistikom u pomorskome prometu, odnosno dostavom i prijevozom robe. Metodologija istraživanja temelji se na prikupljanju podataka pomoću anketnoga upitnika slučajnim odabirom
na temelju kojega se kreira baza podatka. U skladu s prikupljenim podatcima izvršit će se statistička analiza
koja će se temeljiti na korelaciji te korištenju deskriptivne statistike. Analizom teorijske osnove, utvrđeno
je da do sada nisu provedena slična istraživanja koja bi u obzir uzela promatranje navedene problematike u
kontekstu upravljanja ljudskim resursima na brodovima te se stoga navedeno istraživanje smatra zanimljivim za područje poslovne logistike, kao i cijele znanstvene i stručne javnosti. U zaključnim razmatranjima
dat će se preporuke poduzećima vezane za trenutno i buduće upravljanje ljudskim resursima u poduzećima
koja se bave logistikom u pomorstvu.
Ključne riječi: upravljanje ljudskim resursima, karakteristike poduzeća, vrste brodova, pomorstvo
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INFRASTRUCTURE, TRANSPORT
COSTS, AND BOSNIA AND
HERZEGOVINA’S TRADE: A
GRAVITY MODEL APPROACH
Abstract
This paper examines the impact of transport infrastructure, as an important determinant of transport costs,
on trade between Bosnia and Herzegovina and Bosnia and Herzegovina’s ﬁfteen largest trading partners.
The estimation is based on a gravity model and panel data for the years 2005 to 2014. Transport costs have
been estimated on the basis of distance, geography and quality of transport infrastructure, as well as on
sets of “dummy” variables, such as the impact of borders, language or “dummy” variables for identifying
whether a country is surrounded by land or sea. The results can be summarized as follows: (i) the quality of
infrastructure and logistics is an important determinant of trade performance; (ii) the importance of distance is not diminished when the quality of infrastructure is included; (iii) Bosnia and Herzegovina trades
with countries with which it shares a common language – ceteris paribus – twice as much as with others.
Keywords: Bosnia and Herzegovina, trade, transport infrastructure, gravity model

1. Introduction
In order to meet the needs of trade in goods and
services, a transport system needs to be eﬃcient
and inexpensive (Limão, Venables, 2001; Behar,
Venables, 2010; Rodrigue, 2013). An insuﬃciently
eﬀective transport system would signiﬁcantly restrict the movement of intermediate goods, which
cross borders several times. Remoteness and poor
transport and communications infrastructure isolate countries, inhibiting their participation in global production networks (Limão, Venables, 2001).
Fujimura and Edmonds (2006) pointed out that
cross-border and domestic transport infrastructure
together can reduce trade costs and lead directly
to increased trade and investment. Reduced trade

costs can also indirectly induce increased foreign
direct investment (FDI), mainly through intra-ﬁrm
vertical integration across borders that exploits
the comparative advantages of each location, and
in turn, such increases in FDI can further increase
regional trade, adding to the direct eﬀect of trade
expansion.
Although trade liberalization has an eﬀect on trade
barriers reduction, transport costs, which are nowadays only partly dependent on trade liberalization, are a barrier to trade at least as large as, and
frequently larger than, tariﬀs (Baier, Bergstrand,
2001; OECD, 20051; Hummels, 2007). OECD Trade
Policy Study (2005) suggests that a small reduction
in transport costs leads to a signiﬁcant increase in
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trade. This applies to developing and developed
countries alike, but developing countries would
gain greater relative beneﬁt from trade in higher
rates of economic growth because of the relative ineﬃciency of the current system.
The overall purpose of this paper is to investigate
the exogenous impact of transport costs on Bosnia
and Herzegovina’s trade, as well as to study the inﬂuence of transport infrastructure quality on the trade
capabilities of selected economies. To amplify the
level of trade between the countries, it is very important to understand the magnitude of the barriers to trade and the determinants of transport costs.
Research into the role of transport infrastructure
quality in trade between Bosnia and Herzegovina
and ﬁfteen major foreign trade partner countries is
the main goal of this paper. In examining the relationship between trade and transport costs we used
panel data estimations to attribute interdependent
nature of transport costs-related factors.
Transport costs in this paper rely on the Limão and
Venables (2001) model in which transport costs
depend both on countries’ geography and on their
levels of infrastructure. The geographical measures
are distance between countries, whether they share
a common border, and whether they are landlocked
or are islands. The infrastructure measures relate to
the transport infrastructure quality and communications infrastructure.
The paper is organized as follows. Section 2 provides a theoretical framework of investigation and
brieﬂy discusses the role of transport costs on trade.
Section 3 presents the data in a gravity model and
the investigation methodology used in the empirical analysis of panel data. Section 4 discusses the
results and policy implications. Finally, conclusions
are given in section 5.

2. Literature Review of the Transport Costs
The importance of the transport sector in trade and
in the process of economic development is not exactly deﬁned. There are two opposing views on the
importance of the transport sector on economic
performance. The ﬁrst group of authors argue that
there is a certain, but weaker eﬀect between GDP
and the transport sector (see for example Narayana, Kei-Mu, 1997; Demetriades, Mamuneas, 2000;
Nijkamp, Poot, 2002). In contrast to the above research ﬁndings and views, other authors argue that
especially investments in transport infrastructure
78

have a positive impact on GDP (see for example
Barro, 1991; Canning, Fay, 1993; Victoria Transport
Policy Institute, 20032).
Ismail and Mahyideen (2015) found that improvement in all transport infrastructure sectors resulted
in an increase in trade ﬂows. Behar and Venables
(2010) concluded that transport infrastructure
quality could oﬀset the geographical disadvantage
faced by some countries. Bearing in mind that trade
improvement measures aﬀect various economic
sectors through a reduction of transport costs, the
OECD Trade Policy Study (2005) pointed out that
the developing countries achieved two thirds of total beneﬁts arisen from such trade improvement.
Crafts et al. (2005)3 showed that the reduction of
transport costs in the last 40 years was to be credited for the growth of United Kingdom trade from
10% to 17.5% and the GDP from 2.5% to 4.5%. Analysing the role of the transport system in raising the
level of productivity of the United States economy,
Aschauer (1989) found that the growth of public
capital fund of one per cent might increase GDP between 0.38 and 0.56 percent per annum.
Countries’ geography, quality of transport infrastructure, institutions, technology, distance and
other factors determine diﬀerent transport costs
across the countries. Studies that looked at the relationship between trade and transport infrastructure quality found a positive and signiﬁcant impact
of transport infrastructure quality on trade (Limão,
Venables, 2001; Anderson, van Wincoop, 2003;
Clark et al., 2004; Nordås, Piermartini, 2004; Brun
et al., 2005; Donaubauer et al., 2015; OECD/WTO,
20154). Distance matters for a few major reasons.
First, the eﬀect of distance on trade patterns does
not diminish over time (Leamer, Levinsohn, 1994).
Second, distance is a proxy for transport costs
(Limão, Venables, 2001; Martínez-Zarzoso, SuárezBurgueta, 2005; Giuliano et al., 2013). Third, distance indicates the time elapsed during shipment.
Fourth, transport costs are correlated with the costs
of searching for trading opportunities (Nordås,
Piermartini, 2004). Fifth, distance inﬂuences costs
of synchronization and communication in cases
when factories combine multiple inputs in the production process (Juvenal, Santos Monteiro, 2010),
and ﬁnally, greater geographic distances are correlated with larger cultural diﬀerences, which can
impede trade (Batra, 2013). Technological progress
has a strong inﬂuence on the entire infrastructure
and economy. Diﬀerent sectors, such as energy,
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telecommunications, etc. determine the size of
transport costs and indirectly determine the rate of
economic growth. Hummels (1999) estimated the
technological relationship between freight rates and
distance and found that varying distances of each
importer (evaluated at the country mean weight/
value ratio) had the distance elasticity of 0.27. Martínez-Zarzoso and Márquez-Ramos (2005) estimated a gravity equation augmented with technological
innovation and transport infrastructure variables
in order to analyse the impact of these variables
on international trade and found that investing in
transport infrastructure and technological innovation led to the improvement and maintenance of
the level of competitiveness. Moreover, they found
that countries tended to trade more when they were
“closer” from a technological point of view.
The costs of trade are the lowest among trading
partners who know each other and who have some
experience with the reliability of delivery. The costs
of search are directly related to the degree of information availability, the possibility of access to and
exchange of information. Trade between countries
with a common language or other cultural characteristics is carried out more eﬃciently than operating with less-known partners. For the purpose of
exploiting these advantages, companies are trying to
ﬁnd providers or customers just in close countries.
Therefore, a common language, common border
and other variables that represent common factors
are implemented in the gravity models of international trade (see for example Head, Mayer, 2014).
The impact of borders is also named as a home bias
in trade.5 Obstfeld and Rogoﬀ (2000) nominated the
home bias in trade as one of the six major puzzles in
international macroeconomics, as well as transport
costs which may partially be explained by the home
bias in trade. The value of transport costs also depends on the quality of institutions. Ineﬀective institutions and bad governance increase transaction
costs and reduce international transport ﬂows (de
Groot et al., 2005).

3. The Model, Data and Methodology
3.1 Model Speciﬁcation
The gravity model, as part of international trade
theory, is a well-known empirical method of analysis of international trade. The model is based on
Newton’s law of universal gravitation, which states

that the force of gravity between two objects is proportional to their mass and inversely proportional
to the square of the distance.
ܨ ൌ ܩ

ெ ெೕ
మ
ೕ



(1)

Where
is gravitational attraction,
mass of
the distance between the two objects,
objects,
a gravitational constant for mass and force. In 1962,
Jan Tinbergen proposed that roughly the same
functional form could be applied to international
trade ﬂows. Since then, the gravity model has been
applied to a whole range of scientiﬁc ﬁelds, including foreign direct investments, migrations, tourism,
and so on. This general gravity law for international
trade may be expressed as follows:
ഁ
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(2)

Where
is measured as a monetary ﬂow (e.g.
and
trade values) from origin to destination ,
are the gross domestic product (GDP) of each
location and represent the economic size,
the
distance. In this paper, it has been assumed that
and we return to Newton’s
Law (equation 1).
Gravity equations are good at explaining trade with
just the size of economies and their distances. However, there is a large amount of variations in trade
that gravity equations cannot explain, but there are
a few other variables with less theoretical justiﬁcation we can use to explain trade. The multiplicative
nature of the gravity equation means that we can
take natural logs and obtain a linear relationship between log trade ﬂows and the logged economy sizes
and distances:
݈݊ܯ ൌ ܽ  ܽଵ ݈݊ݕ  ܽଶ ݈݊ݕ  ܽଷ ݈݊݀ 

(3)

Mij represents the trade ﬂow from country to
country , represents GDP in PPP and is the
distance.
In order to investigate the impact of other important variables on trade, we employ two other equations. Equation four is intended to capture the effects of transport costs and eﬀects of the “dummy”
variable on trade. The dummy variable in this paper is the impact of the border, common language,
colonial links, access to the open sea and logistic
quality.
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݈݊ܯ ൌ ܽ  ܽଵ ݈݊ݕ  ܽଶ ݈݊ݕ 
ܽଷ ݈݊݀  ܽସ ݈݂݊݅݊ܪ݅ܤ̴ݎ 
ܽହ ݈݂݊݅݊ݎ݁݊ݐݎ̴ܽݎ  ܽ ܾݎ݁݀ݎ 
ܽ ܿ݁݃ܽݑ̴݈݃݊ܽ݊݉݉ 
଼ܽ ̴݈݈ܽ݊݀݀݁݇ܿ  ܽଽ ܿݏ̴݈݈݈݇݊݅ܽ݅݊ 
ܽଵ ݈ݕݐ݈݅ܽݑݍ̴ݏܿ݅ݐݏ݅݃  

3.2 The Data in Gravity Models

(4)

Equation ﬁve is meant to correct an omitted variable bias when tariﬀ rates are not included and to
replace transport costs with trade costs. The gravity
equation is typically used to measure the impact of
trade costs on bilateral trade ﬂows, but it can also
be decomposed into transport costs and policy related costs. The idea is to solve a theoretical gravity
equation for the trade costs term instead of transport costs and to express these costs as a function of
the observable trade data (Anderson and Wincoop,
2004, Nordås and Piermartini, 2004).
݈݊ܯ ൌ ܽ  ܽଵ ݈݊ݕ  ܽଶ ݈݊ݕ 
ܽଷ ݈݊݀  ܽସ ݈݂݊݅݊ܪ݅ܤ̴ݎ 
ܽହ ݈݂݊݅݊ݎ݁݊ݐݎ̴ܽݎ  ܽ ܾݎ݁݀ݎ 
ܽ ܿ݁݃ܽݑ̴݈݃݊ܽ݊݉݉ 
଼ܽ ̴݈݈ܽ݊݀݀݁݇ܿ  ܽଽ ܿݏ̴݈݈݈݇݊݅ܽ݅݊ 
ܽଵ ݈ݕݐ݈݅ܽݑݍ̴ݏܿ݅ݐݏ݅݃  ܽଵଵ ሺͳ  ݂݂݅ݎܽݐሻ

Table 1 shows the dataset which consists of a real
data panel for the period 2005-2014 and 15 observed
countries. The data panel is strongly balanced and
yields together 150 complete observations, which
contain trade ﬂows, GDPs, transport infrastructure
qualities, distances, international trade tariﬀs, logistic qualities and a set of dummy variables. Trade
as a core variable in the model will be traded as a
dependent variable together with the reporter’s and
partner’s GDPs, and their bilateral distance as independent variables. Further, the model is extended
by other transport costs measuring variables (quality of transport infrastructure, landlocked, border
as a barrier to trade, logistic quality and common
language), bilateral tariﬀs and common colonial history, as economic variables. The state_id and year
are variables deﬁning each observation precisely.
Annual trade is calculated as yearly export plus import between countries, which are taken from the
WITS World Bank database.

(5)

Table 1 List of variables
NAME

VALUES

UNIT

SOURCE

country code

state_id

1-15

year

year

ln(trade)

lntrade

US$

WITS World bank

ln(GDP) Bosnia and Herzegovina at PPP

lngdp_bih

US$

IMF

ln(GDP) partner at PPP

lngdp_partner

US$

IMF

ln(distance)

lndistance

km

CPII

ln(transport infrastructure quality) Bosnia and
Herzegovina

lninfr_bih

index

own estimation

ln(transport infrastructure quality) Bosnia and
Herzegovina

lninfr_partner

index

own estimation

common language

commonlanguage

0/1

dummy

CPII

common border

border

0/1

dummy

CPII

2005-2014

common colonial history

colony

0/1

dummy

CPII

landlocked

landlocked

0/1

dummy

CPII

logistic quality

logistic_quality

0/1

dummy

own estimation

ln(bilateral tariﬀs)

lnbilateral_ tariﬀs

0-100

per cent

World bank

Source: Authors’ calculations
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As can be seen in Table 2 below, Bosnia and Herzegovina trades mainly with neighbouring countries,
such as Croatia and Serbia, as well as with countries

that are Bosnia and Herzegovina’s traditional partners, such as Germany and Italy.

Table 2 Bosnia’s main trade partners in 2014
Austria

5.17%

Italy

Czech Republic

1.56%

China

France

1.80%

Netherlands

1.35%

Croatia

11.28%

11.46%

Russian Federation

5.51%

5.52%

USA

2.04%

Hungary

2.49%

Slovenia

5.87%

Germany

10.89%

Serbia

9.74%

2.00%

Turkey

3.26%

Poland

Source: WITS World Bank, authors’ calculations

The product of GDP of Bosnia and Herzegovina
and 15 biggest trading partners in time is used as
a measure of economic size. Gross domestic product is based on purchasing-power-parity (PPP) and
valuation of GDP of a country, which is taken from
the International Monetary Fund, World Economic
Outlook Database.

Although the gravity equation is based on the
grounds that trade should exhibit size eﬀects for
the exporter and the importer, from the presented
trade data for Bosnia and Herzegovina it can be
concluded that exports from Bosnia and Herzegovina, although there is a dependency, are not directly
related to the economic strength of the importer
countries (Figure 1).

Figure 1 Bosnia and Herzegovina’s imports and exports in 2014
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latitude, longitude and population data of main agglomerations in these countries. The distance variable is also logarithmised in order to obtain the elasticity and a negative relationship can be expected
here, since the distance variable represents a certain
form of shipping costs (Limão, Venables, 2001). Figure 2 shows, as expected, negative correlation between trade and distance.

The lines show the predicted values from a simple
regression of log trade ﬂow on log GDP. Similarly, it
can be concluded that the imports into Bosnia and
Herzegovina are not directly dependent on the economic strength of the exporter countries.
The distance between two trading countries was
calculated on the basis of a weighted formula developed by Head and Mayer (2002) that includes

Figure 2 Bosnia and Herzegovina’s relationship between distance and exports and imports
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In establishing the base proxy variable for transport
costs we followed the new economic geography
literature and focused on an aggregated indicator
of transport infrastructure quality, which is constructed from the indices of transport infrastructure quality taken from the World Development
Indicators – World Bank database. An aggregate
indicator of transport infrastructure quality has
been constructed by following Limão and Venables
(2001). Each country’s infrastructure is measured
by an index constructed from ﬁve variables: kilometres of road, kilometres of rail (each per sq. km of
country area), number of paved airports per sq. km
of country area, internet users per 100 people and
mobile phones per 100 people. Because of a high
correlation among these variables and because of
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the impossibility to identify separately their inﬂuence on transport costs, an index was built with the
use of principal components. The indicators were
ﬁrst normalized in order to have the same mean, 1,
and then data took the linear average form over the
ﬁve variables. Finally, this measure was raised to the
power –0.3. The reason for this is that infrastructure is an input to the transport services production
function, which might be written as: (Cobb Douglas).
In general, this index ranks transport infrastructure
quality relative to the standards of trading partners.
Transport infrastructure quality variable, presented
in Table 1, is expected to be positive and signiﬁcantly correlated to the GDP.
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Table 3 Pairwise correlation between transport infrastructure quality indices and GDP PPP
lngdp_bih

lninfr_bih

lngdp_partner

lngdp_bih

1.0000

lninfr_bih

0.1222

1.0000

lninfr_partner

lngdp_partner

1.0000

lninfr_partner

0.3483

1.0000

Source: World Development Indicators-World Bank (2016) and authors’ calculations

Estimated correlation coeﬃcients between transport infrastructure quality and economic performance suggest that a positive, signiﬁcant, and quite
strong correlation exists.
Descriptive statistics of transport infrastructure
quality data are presented in Table 4. There are con-

siderable cross-country variations. For instance, internet users per 100 people range from 8.5 in China
to 93.95 in the Netherlands. The diﬀerence in the
railway lines km per 100 square km between the
Russian Federation and Germany is even greater.

Table 4 Transport infrastructure quality
Median
Internet users per 100 people

60.46

Mobile phones per 100 people

109.85

Railway lines km per 100 square km
Roads km per 100 square km
Airports No. per 1000 square km
Aggregate indicator

5.72
132.08
0.3
64.41

Poland
Hungary
Italy
Austria

Minimum
8.5
30

China

Maximum
93.95

Netherlands

China

165.5

Netherlands

0.51

Russian Federation

12.47

Germany

5.23

Russian Federation

411.39

Italy

0.036

Russian Federation

0.95

Poland/
Slovenia

14.95

China

134.49

Netherlands
Germany
Netherlands

Source: World Development Indicators-World bank; CIA Fact Book 2014; Eurostat; UN Data Base; National Bureau of
Statistics of China

In trading relationships, other factors such as history, culture, language and social relations also have
important eﬀects on trade. Language is included as
a proxy for this type of relationship between countries. The common language variable is a dummy
variable. It takes value 1 for a common language in
cases of Serbia and Croatia and 0 otherwise. Its coeﬃcient is expected to be positive.
The dummy variable “border” has been used to
explain the impact of a common border on trade.
Common border takes value 1 for Bosnia and Herzegovina’s neighbouring countries, 0 otherwise.
Limão and Venables (2001) deﬁned three reasons
why border impacted trade. First, neighbouring
countries typically have more integrated transport
networks, which reduce the number of transhipments, e.g. from rail to road or across diﬀerent
types of rail gauge. Second, neighbouring countries are more likely to have transit and customs
agreements that reduce transit times and translate
into lower shipping and insurance costs. Finally,
the higher volume of trade between neighbouring

countries dramatically increases the possibilities for
backhauling, allowing ﬁxed costs to be shared over
two trips. The adjacency coeﬃcient is expected to
be positive.
The dummy variable of a common colonial history
equals to unity for those country pairs that have
common colonial links. The variable takes value
1 when the partner country has common colonial
links, 0 otherwise.
Being landlocked causes a disadvantage in development because it makes trade more diﬃcult and costly. This dummy variable takes value 1 for countries
with no sea or ocean access, otherwise 0. However,
this policy view is predicated on empirical evidence
that is controversial. Carmignani (2015) shows that
the development impact of the landlocked status
is not limited to trade eﬀects. Other transmission
mechanisms are at work and the monetary costs associated with these mechanisms are large.
Logistic quality is a dummy that takes the value of
1 if the quality of the logistic performance index is
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greater than the average across all countries, and 0
otherwise. Logistic quality measures performance
along the logistics supply chain within a country
and it is intended to capture infrastructural and institutional contributors to transport costs (Behar,
Venables, 2010).
Bilateral tariﬀ rates in the gravity equation are important in diﬀerentiating between physical transport
costs and policy related costs (Behar, Venables, 2010;
Hayakawa, 2011). In contrast to regional economics,
trade costs in international economics include not
only physical transport costs but also policy-related
costs, such as bilateral tariﬀ rates. According to Hayakawa (2011), the gravity studies in international
trade, which have never included time-variant trading pair-speciﬁc tariﬀ rates, may suﬀer from serious
omitted-variable biases. Calculation of bilateral tariﬀ
rates was based on the weighted corresponding trade
values, such as yearly export plus import between
countries, which are taken from the World Bank as
applied, weighted mean, all products (%). It is worth
noticing that the average value for bilateral tariﬀ rate
varies between 2.9 and 1.1. Very high tariﬀ rates are
generally associated with trading partners who are
not members of the European Union. For example,
the highest bilateral tariﬀ rates are between Bosnia
and Herzegovina, Russian Federation and Turkey.
On the other hand, bilateral tariﬀ rates between
Bosnia and Herzegovina and trading partners from
the European Union and the Central European Free
Trade Agreement (CEFTA) countries have been decreasing over time.

3.3 Estimation Method
A panel data set contains 15 entities, each of which
includes 10 observations measured at 1 through t
year time period. Data are measured at regular year
time intervals, well arranged by both cross-sectional and time-series variables and organized as a
balanced panel. The panel data set is a ﬁxed panel,
hence the same individuals are observed for each
period (Greene, 2008).
The model examines individual-speciﬁc eﬀects and
time eﬀects in order to deal with heterogeneity or an
individual eﬀect that may or may not be observed.
These eﬀects are either ﬁxed or random. Before any
econometric estimation technique was applied, we
tested whether to use FE or RE. Fixed eﬀects are
tested by the F test, while random eﬀects are examined by the Lagrange multiplier (LM) test. The null
84

hypothesis of F-test that all of the regression coefﬁcients are simultaneously equal to zero is strongly
rejected: the p-value associated with the F-test is
less than 0.01, which means we can reject the null
hypothesis at the 1 per cent level. We may conclude
that there is a signiﬁcant ﬁxed eﬀect or signiﬁcant
increase in goodness-of-ﬁt in the ﬁxed eﬀect model.
The LM test helps to decide between a random effects regression and a pooled OLS regression. The
null hypothesis in the LM test is that variances
across entities are zero. With the large chi-squared
of 364.19, we can reject the null hypothesis in favour of the random group eﬀect model. The random
eﬀect model is able to deal better with heterogeneity than the pooled OLS.
In our panel model data, we found both signiﬁcant
ﬁxed and random eﬀects. To decide between ﬁxed
or random eﬀects, we ran a Hausman test where the
null hypothesis is that the preferred model is random eﬀects vs. the alternative the ﬁxed eﬀects (see
Green, 2008). The null hypothesis of Hausman test
is that unique errors ݑ  are not correlated with
regressors. We do not reject the null hypothesis
ܲ ܾݎ ݄ܿ݅ʹ ൌ ͲǤͲͻͷͳሻ, and we may conclude
that individual eﬀects ݑ  are not correlated with
regressors in the model and thus the random eﬀect
model is preferred.
Although the gravity equation speciﬁcation rules
out reverse causality, in reality there could be a
possibility of reverse causality between Bosnia and
Herzegovina’s GDP, transport infrastructure quality and trade. To check for the potential endogeneity between trade, Bosnia and Herzegovina’s GDP
and transport infrastructure quality, Davidson and
MacKinnon (1993) suggest an augmented regression test (DWH test), which can easily be formed
by including the residuals of each endogenous righthand side variable, as a function of all exogenous
variables, in a regression of the original model. The
results of the endogeneity test rule out reverse causality between Bosnia and Herzegovina’s GDP and
trade. Durbin (score) and Wu-Hausman statistic
has p value 0.302 and 0.324 respectively, indicating
that Bosnia and Hercegovina’s GDP can be treated
as an exogenous variable in the gravity equation.
The results of the endogeneity test also rule out reverse causality between Bosnia and Herzegovina’s
transport infrastructure quality and trade. Durbin
(score) and Wu-Hausman statistic has p value 0.215
and 0.234 respectively.
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The null hypothesis of no serial correlation is
strongly rejected. The Wooldridge test for autocorrelation in panel data yields results – p-value of
0.024. The Breusch-Pagan/Cook-Weisberg test for
heteroscedasticity rejects null hypothesis of no heteroscedasticity. Hence, the panel data set has both
autocorrelation and heteroscedasticity problems.
In presence of both serial correlation and heteroscedasticity, Beck and Katz (1995) suggested FGLS
(xtgls) or OLS with panel-corrected standard errors
(PCSE) (xtpcse), which calculates panel-corrected
standard error (PCSE) estimates for linear crosssectional-time-series models where the parameters
are estimated by either OLS or Prais–Winsten regression. When computing the standard errors and
the variance–covariance estimates, xtpcse assumes
that the disturbances are, by default, heteroskedastic and contemporaneously correlated across panels. Since the analysed dataset has 15 panels and 10
time periods, FGLS is of course ruled out (Beck and
Katz 1995), and we proceeded with the xtpcse.

4. Results
This section reports on the results of the regressions
for the four sets of estimated gravity equations.
Bosnia and Herzegovina’s total trade is presented
in Table 5. The ﬁrst column shows the results for
the traditional gravity regression. The second column shows the results of the second gravity equation that analyses the additional resistance caused
by transport costs, information costs and “dummy”
variables, which represent the impact of the border,
common language, colonial links and access to the
open sea and logistic quality. The third column, in
addition to column two, shows the role of trade
costs on bilateral trade ﬂows.
Estimating equation (3) for Bosnia and Herzegovina’s
trade with the use of regression with the panel-corrected standard errors gives rise to the estimated coeﬃcients and associated standard errors, as reported
in the ﬁrst column of Table 5. The results for the
traditional variables in column 1 are as expected. All
coeﬃcients have the expected signs and independent
variables are signiﬁcant. Both partner’s and domestic
GDP have, as expected, positive impact on bilateral
trade. A one percent increase in Bosnia and Herzegovina’s GDP increases the trade by 0.55%, whereas a
one percent increase in distance reduces Bosnia and
Herzegovina’s trade by 1%. Distance from important
markets is likely to be a disadvantage to trade (Gi-

uliano et al., 2013; Head, Mayer, 2014; Golub, Tomasik, 2008; Cheng, Wall, 2005).
The results of the second estimation, presented in
column 2 of Table 5, shows trade variables, such as
transport infrastructure quality and dummy variables, which represent the impact of the border,
common language, colonial links, access to the open
sea and logistic quality. Bosnia and Herzegovina’s
transport infrastructure quality seems to inﬂuence
Bosnia and Herzegovina’s trade in a negative way,
which is in line with previous hypothesis. It is signiﬁcant at 1% and on the basis of the value of the
coeﬃcient it can be concluded that a rise in Bosnia
and Herzegovina’s transport infrastructure quality
by one percent increases Bosnia and Herzegovina’s
trade by 2.17%, whereas a one percent increase in
distance reduces Bosnia and Herzegovina’s trade by
1.27%. The distance parameter when we control the
transport infrastructure quality is as expected. It
suggests that the improvement of Bosnia and Herzegovina’s transport infrastructure quality will result
in Bosnia and Herzegovina’s trade rising more than
the reduction with distance rise of one percent. Interestingly, the coeﬃcient for partners’ transport infrastructure turns out to be insigniﬁcant, though its
sign is still negative. This insigniﬁcant result implies
that a signiﬁcant part of the impact of the partners’
transport infrastructure quality could be explained
by time-invariant speciﬁc parameters. The coeﬃcients of both partners’ and domestic GDP, 0.14 and
0.95 respectively, indicate that GDP is an important
determinant of bilateral trade. Trade between Bosnia and Herzegovina and landlocked countries is reduced by 67% but common language, contiguity and
common colonial history seem to have the eﬀect of
growth in trade by 166%, 61% and 177%, respectively. Logistic quality has, according to the model,
a positive impact coeﬃcient of 0.59. Such a sign was
expected, since logistic quality represents a positive
impact of similar transport systems between Bosnia
and Herzegovina and trading partners.
Bilateral tariﬀ rates in gravity equation 5 are important in diﬀerentiating between physical transport
costs and trade costs, which have a relatively large
and negative impact on bilateral trade. A 1% increase
in the bilateral tariﬀ factor (one plus the tariﬀ rate)
relative to the weighted tariﬀ rates of Bosnia and
Herzegovina’s trading partners would reduce bilateral trade by more than 7%. This estimate is similar to (for example Limão, Venables, 2001; Nordås,
Piermartini, 2004; Robertson, Estevadeordal, 2009).
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Table 5 Results (OLS with PCSE)

lngdp_bih

lngdp_partner

lndistance

5. Conclusion

(1)
est1

(2)
est2

(3)
est3

0.55***

0.14*

0.17**

(0.05)

(0.09)

(0.07)

0.49***

0.95***

0.95***

(0.05)

(0.09)

(0.07)

-1.00***

-1.27***

-1.27***

(0.08)

(0.07)

(0.05)

-2.17***

-2.83***

(0.63)

(0.64)

-0.36

-0.17

(0.42)

(0.39)

0.98***

1.11***

(0.27)

(0.27)

0.48**

0.39*

(0.23)

(0.22)

1.02***

1.03***

(0.26)

(0.27)

-1.10***

-1.04***

(0.30)

(0.29)

0.59**

0.54**

(0.28)

(0.26)

lninfr_bih

lninfr_partner

commonlanguage

border

colony

landlocked

logistics_quality

-7.12***

lnbilateral_tariﬀs

(2.02)
Observations
2

Adjusted R

150

150

150

0.999

0.999

0.999

Standard errors in parentheses
*
p < 0.10
**
p < 0.05
***
p < 0.01
Source: Authors’ calculations
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This paper has provided additional evidence for explaining transport and trade costs and their impact
on Bosnia and Herzegovina’s trade and vice versa.
This has been carried out on the basis of the augmented gravity model pattern, whose log-log transformation was employed and discussed from both
a theoretical and empirical point of view. First, a
number of indicators of behind-the-border transport infrastructure have been included in the analysis with the goal to explain an impact on transaction costs in Bosnia and Herzegovina’s international
trade. Second, bilateral indicators for the quality of
transport infrastructure have been developed along
with “dummy” variables, which represent the resistance of the border, common language, colonial
links, access to the open sea and logistic quality with
the assumption that transport infrastructure quality is important for trading costs. Third, the introduction of bilateral tariﬀs made it possible to avoid
serious omitted-variable biases and to decompose
transaction costs into transport and trade costs.
Transport cost is found to be a signiﬁcant factor in
inﬂuencing Bosnia and Herzegovina’s trade negatively. This implies Bosnia and Herzegovina would
do better if the country traded more with its neighbours. Linking transport infrastructure quality and
Bosnia and Herzegovina’s trade, it is estimated that
a one percent increase in Bosnia and Herzegovina’s
transport infrastructure quality increases trade by
2.83%, whereas a one percent increase in distance
reduces Bosnia and Herzegovina’s trade by 1.27%.
The size of Bosnia and Herzegovina’s economy has
a positive and signiﬁcant impact on trade with an
elasticity of 0.17. Also, Bosnia and Herzegovina’s
trade is found to be inﬂuenced to a great extent by
border, language and similarity of its transport systems to that of its trading partners. Using the described estimation approach, signiﬁcant evidence of
a negative tariﬀ eﬀect on trade was found.
The policy implications of the results obtained are
that transport-trade costs matter, while distance is
as important as before.
Future research may focus on more countries and
years, as well as on further decomposition of trade
into sum of export and import, sum of intra-industry and inter-industry trade. Also, it will be very interesting to ﬁnd out more about the eﬀects of transportation costs on trade ﬂows between Bosnia and
Herzegovina and EU countries.
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INFRASTRUKTURA, TRANSPORTNI TROŠKOVI I
BOSANSKOHERCEGOVAČKA TRGOVINA: PRISTUP
GRAVITACIJSKOGA MODELA
Sažetak
U radu se istražuje utjecaj prometne infrastrukture, kao važne odrednice troškova transporta, na trgovinu između Bosne i Hercegovine i petnaest najvećih trgovinskih partnera. Procjena se temelji na primjeni
gravitacijskoga modela i panel podataka za razdoblje od 2005. do 2014. godine. Troškovi transporta su
procijenjeni na temelju udaljenosti, geograﬁje i kvalitete transportne infrastrukture, kao i na setu “dummy”
varijabla, kao što su utjecaj granica, jezika ili “dummy” varijable za utvrđivanje je li zemlja okružena kopnom
ili morem. Rezultati se mogu sažeti kako slijedi: (i) kvaliteta infrastrukture i logistike su važne odrednice
trgovine; (ii) važnost udaljenosti se ne umanjuje uključivanjem kvalitete infrastrukture u gravitacijski model; (iii) Bosna i Hercegovina trguje sa zemljama koje dijele zajednički jezik - ceteris paribus - 2 puta više.
Ključne riječi: Bosna i Hercegovina, trgovina, transportna infrastruktura, gravitacijski model
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ANALYSIS OF THE FLOW
OF GOODS IN NEW FORMS
OF MULTICHANNEL SALES
Abstract
New distribution channels have been growing dynamically in recent years as a result of the ever-present
Internet, which oﬀers a number of new retail forms that enable communication between individual market
participants. The recent growth of trade has been identiﬁed chieﬂy with the dynamic development of ecommerce sales.
The purpose of the article is to deﬁne the characteristic features of each new distribution channel and the
guidelines referring to the economics of the ﬂow of goods in a logistics system. The conclusions have been
based on the analysis of literature and observed business practices.
Today, further growth of commercial exchange is linked to the introduction of new forms of multichannel,
crosschannel and omnichannel sales. New distribution channels have not been precisely deﬁned to date. Presently executed undertakings which employ multichannel sales are more or less pioneering pilot projects.
The further functioning of new distribution channels will depend on economic calculations. In these terms,
analysing the eﬀectiveness of individual new forms of distribution channels will be of key signiﬁcance. The
term „eﬀectiveness of a distribution channel“ is linked to the size of a lot of ﬂowing goods. Classic methods of
specifying lot size assume stable conditions of the environment in which a distribution channel works. Today,
however, the market situation is unstable and subject to continuous changes which occur very quickly.
Keywords: Distribution channel, multichannel, crosschannel, omnichannel, goods ﬂow, lot sizing

1. Introduction
Sales and trade are two similar terms which, however,
diﬀer in their essence. It is incorrect to use them interchangeably. Sales is one of the fundamental functional strategies present in nearly all companies. Its
purpose is to maximise or, to put it more accurately,
optimise company revenues. It concerns production,
trade and service companies. Trade is a type of business activity which consists in reselling goods that
had previously been purchased. Trade companies are
an essential element of a production company‘s distribution channel (Fechner, Szyszka, 2015).
Distribution channel is one of the most common
terms used in logistics. It is deﬁned as a group of

mutually linked entities participating in the process
of delivering products or services to a user or a consumer. The structure of distribution channels is frequently equated with (or mistaken for) the structure
of a distribution network. The structure of a distribution network is composed of all entities present in
a trade ﬂow. The structure of distribution channels
includes only the entities which take part in the ﬂow
of speciﬁc goods as part of a distribution network.
A structure of distribution channels is developed for
every item (or set of items) separately. A distribution
channel should be treated as a logistics system. For
a distribution channel to work smoothly, close links
between all ﬂows occurring therein (logistic - mainly
material - and commercial - mainly information-re-
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lated - ﬂows) must be established. This dependency
proves the actual function of a distribution channel,
which is to integrate all ﬂows occurring within a
channel. To ensure proper functioning of a distribution channel, all its elements i.e. its constituent entities and their mutual relations must be chosen in the
best possible way. A method allowing optimal design
of a distribution channel has not been formulated
yet. The channels that exist have been developed by
trial and error, just as the ones developed today. As
a result, solutions applied in practice are extremely
varied (Fertsch, 2007; Cyplik et al., 2008).
The authors begin from the simplest optimization
model of the ﬂow of goods - economic order quantity. Quite an important limitation of this solution is
to focus on optimizing ﬂow only in terms of cooperation between two companies in a supply chain. From
the perspective of the research of the project (project
No. KSL 1/15, Modelling of economic order quantity
in the supply chain, Poznan School of Logistics), the
authors decided to investigate the model’s cost optimization in the whole supply chain, based on the
most reliable methodology in this area - SCOR.
This point of view, the authors compared with omnichannel as a basis for developing a rationalization
of cost-ﬂows throughout the supply chain.

2. Stages of development of contemporary
logistics
Practical operations logistics is interested in the movement of goods, which has been present since trade
started to develop. The practical impact of logistics on
the image of the present-day world commenced at the
beginning of the 1940s and 1950s of the 20th century.
Contemporary logistics started to develop in North
America, particularly in the United States, and later
moved to other continents. In the context of this article, elements of the greatest signiﬁcance include the
output and achievements of the ﬁrst, second and ﬁfth
stage of development of contemporary logistics (other
stages have been omitted on purpose).
The ﬁrst stage of the evolution of logistics, i.e. the
so-called stage of physical distribution, was related
to the rapid growth of large retailers – markets and
supermarkets, which occurred in the United States
in the late forties and early ﬁfties of the 20th century.
Physical distribution involves the transport of products, their storage, packing, stock management, location of stocks and warehouses, handling orders and
after-sales service from the production of an item to
94

the moment of its delivery to an end customer. This
area of logistic activity is related to the domain of
trade. In the beginning, logistics dealt with dynamically-growing retail sales handled by large shops.
Soon it was found, however, that even the most efﬁcient distribution was unable to ensure products‘
availability in retail shops, if delays in production
or in the delivery of materials hampered access to
tradable products. The second stage of development, i.e. the integration stage, commenced. Logistics started to deal with the movement of goods,
from procurement to distribution. It required the
processing of immense amounts of data. Interest in
integrating the ﬂow of goods fortunately coincided
with the increased availability of computers. From
that moment on, logistic has relied heavily upon
IT solutions. One should be aware that it would be
impossible to execute the integration stage without
massive use of computers assisting companies‘ operations. It was the ﬁrst time that the growth of information technology had such a signiﬁcant impact
on the development of logistics.
It happened once again when the global information
exchange network, the Internet, was created. The
network made searching for suppliers, service providers, sellers and customers much easier. The tasks
which had been most diﬃcult to handle, i.e. ﬁnding a
supplier who would provide an appropriate amount
of components of suitable quality, ﬁnding a location
to store a lot of products, ﬁnding a transport operator who would transport goods to a selected place
at the best price, or conveying information about a
product to a customer, became simple. Supply chains
started to transform into logistic networks. In relation to the development of logistic networks, the ﬁfth
stage of the development of logistics, i.e. the stage
of logistic networks or the e-logistics stage („e“ for
„electronic“, referring to the use of the Internet and
other solutions such as mobile technologies) commenced (Fertsch, 2008). The changes taking place in
today‘s trading directly aﬀect the changes in management strategy logistics chains and methods of controlling ﬂows of goods (Żurek, 2015).

3. Classiﬁcation of classic distribution channels
Standard (classic) distribution channels have been
presented in Figure 1, and divided into consumer
goods, industrial goods and services. Vertical analysis of these channels shows a great variety of structures of available solutions.
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Figure 1 Standard distribution channels
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Producent
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Dealers
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Individual
buyers

c) dla
usług
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Podmioty
świadczące
Service
providersusługi

Agenci
Agents

Brokerzy
Brokers

Nabywcy
usług
Service
purchasers

Source: Czubała, 2001

The classiﬁcation of distribution channels is very
complex. On the other hand, identiﬁcation of individual cases is questionable – it frequently happens
that it is diﬃcult to support any of the options as
part of a speciﬁc criterion. The only clear-cut case
is the division into direct and indirect channels. All
other classiﬁcation criteria are to a large extent sub-

jective. Only by comparing distribution channels
with each other is it possible to identify correct features of each of them (comparative analysis). With
only one channel available, it is diﬃcult to identify
its characteristic features. The classiﬁcation of classic distribution channels providing for the most
popular criteria has been shown in Table 1.
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Table 1 Classiﬁcation criteria and types of distribution channels
Classiﬁcation criterion

Types of channels

involvement of agents

- direct channels
- indirect channels

number of indirect levels
in a channel

- short channels
- long channels

number of agents on individual levels

- narrow channels
- broad channels

type of streams

- transactional channels
- material channels

scope of cooperation
between channel participants

- conventional
- vertically integrated
- along the entire length
- on speciﬁc sections

method of coordinating
actions
of channel participants

- administered
- contractual
- corporate

channel participants‘ ownership rights
towards entities that comprise the channel

- owned
- partly owned
- foreign

Source: Czubała, 2001

Initial divisions are the most important classiﬁcation criterion for types of distribution channels.
They allow reaching fundamental conclusions useful for the organisation of a logistic system:
- the shortest distribution channel is composed
of two directly linked entities (direct channel), whereas more conﬁgurations form direct
channels;
- the length of a distribution channel determines
product/service type (Figure 1);
- a company‘s strategy concerning distribution
intensity (exclusive, selective or intensive) decides upon the width of a distribution channel.

4. Evolution of trade in Poland after 1989
In the beginning of the economic transformations
in Poland, the „traditional channel“ prevailed, in
which a wholesaler or a distributor was a direct
96

customer of a production company. At that stage,
trade in Poland was fragmented, and distribution
channels were relatively long, which limited the
manufacturer‘s control over the channel. Back then,
manufacturers were channel leaders. Their bargaining power was greater than the trader‘s. In terms of
logistics, the stage was characterised by the obligation to provide services to a large number of small
and medium wholesale companies.
The middle of the 1990s of the 20th century witnessed dynamic growth of a new sales channel that
the newly-created super- and hypermarkets started
to develop. It was called the „modern channel“.
Its signiﬁcance increased rapidly, the turnover of
shops grew, and the number of newly opened shops
surged. This resulted in a situation where commercial chains became leaders, often called distribution
channel integrators.
The late 1990s, on the other hand, saw the growth of
another form of trade – Internet trade. Many new
market players - Internet shops - were established in
many countries of the world, including Poland. This
growth was obstructed by the stock market crisis in
the beginning of the 21st century, which hit Internet
shops with its greatest force. Back then, it was obvious, however, that the Internet channel would soon
become one of main sales channels, and that its further development was unavoidable.
On the one hand, it became clear that the growth
of e-commerce would result in that companies
which had so far been operating only in the sphere
of traditional trade would start using the new channel. On the other hand, companies that were online
started to reconsider and, consequently, decided on
operating in traditional trade. The situation at that
time might be called multichannel sales (Fechner,
Szyszka, 2015).

5. Classiﬁcation of modern distribution
channels
The emergence of new forms of selling, namely
multichannel, crosschannel and omnichannel sales,
results in attempts towards forming new structures
of distribution channels. According to the assumptions presented in the introduction, there is no optimal way of designing such solutions. Undertakings
carried out presently in multichannel distribution
are subject to the world‘s oldest technique - trial and
error. The evolution of multichannel sales has been
presented in Figure 2.
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Figure 2 Stages of development of multichannel sales
traditional channel
multichannel

crosschannel

omnichannel

electronic channel
Source: Fechner, Szyszka, 2015

It is assumed that multichannel sales is a strategy
where a company sells products through a traditional
channel as well as online. Multichannel sales therefore
involves both traditional and electronic sales channels,
where customers may return products only via the
same channel through which they had purchased it. In
multichannel sales, data bases of customers of individual channels are not fully integrated with each other.
Another stage of the development is crosschannel
sales. It is treated as a transition between multichannel and omnichannel sales. The solution is
generally similar to multichannel sales with one
customer data base for the entire company. Products are returned through the channels in which
customers had bought them. From a customer‘s
perspective, there is practically no diﬀerence between multichannel and crosschannel sales.
Omnichannel sales involves full integration of sales
channels and communication channels. A company makes it possible for customers to purchase

and return goods in a form which they ﬁnd most
convenient. The omnichannel strategy is therefore
most complex and, at the same time, most costly. It
is a true example of the philosophy of marketing. It
is the customer who decides on the place, time and
form or contact with a company; the place time and
form of purchase; the time, place and form of delivery and the time, place and form of potential return
(Fechner, Szyszka, 2015).
An up-to-date example of the above forms of sales is
conﬁrmed by German experiences. Currently several trends in trade logistics can be distinguished,
for example, the search for and implementation of
customer transactions through various sales channels (management of multi and crosschannels) (Brusch, Stüber, 2013).
The above mentioned characteristics of individual
forms of multichannel sales allow formulating a
comparative analysis of these concepts as presented
in Table 2.

Table 2 Characteristic features of new forms of multichannel sales
classiﬁcation
multichannel
criterion
sale
sale through traditional and
strategy
electronic channels

sales
channels

ﬂow of
information
handling
returns

crosschannel

omnichannel

sale through traditional and
electronic channels

sale through all possible
distribution channels
- traditional channels
- traditional channels
- traditional channels
- commercial chains
- commercial chains
- commercial chains
- Internet shops (owned,
- Internet shops (owned,
- Internet shops (owned,
foreign)
foreign)
foreign)
- call centres
- call centres
- call centres
- mobile commerce
- social media
data base of customers of
one data base of customers for one data base of customers for
individual channels are not fully an entire company (integration an entire company (integration
integrated
in terms of communication)
in terms of communication)
returns are possible only
returns are possible only
returns are possible through
through the channel in which
through the channel in wich the any channel (integration in
the purchase has been made
purchase has been made
terms of sale)

Source: Own study on the basis of Fechner, Szyszka, 2015
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Multichannel sales is characterised by the absence
of integration in terms of communication or sales
(physical ﬂows of goods) in the distribution channels. Although crosschannel sales liquidate the
communication barrier, the circulation of goods
remains a problem. Omnichannel sales eliminate
the sales barrier (both barriers), which makes it the
most eﬀective and eﬃcient solution.

6. Prospects for omnichannel sales
In the academic context, a literature (about omnichannel) search query made by the authors among
business management magazines has led to results
presented in Table 3.

Table 3 Results of the literature search query of the word „omnichannel“ in academic data bases (data
base vs. number of articles per year)
2013

2014

2015

2016

Total

Scopus

3

6

5

1

15

Web of Science

1

3

3

0

7

Source: Own study on the basis of: https://www.scopus.com/ and www.thomsonreuters.com/WebOfScience

As for now, one might formulate a conclusion that
there is a visible gap in the knowledge on the most
advanced form of multichannel sales – omnichannel sales (scarce publications, lack of solid grounds
in terms of terminology and methodology). Articles
on the subject published so far focus mainly on two
areas: general presentation of the omnichannel idea
and possible computer assistance to this solution in
practice.
As the „Building the B2B Omni-Channel Platform
of the Future“ study, carried out on the request of
Accenture and hybris software, shows, 52% of customers think that in the next three years at least a
half of their purchases will be made via the Internet.1
Customers do not care much for using a speciﬁc
channel. For them, omnichannel sales are simply
a satisfying method of shopping. Instead of selling
products through several channels simultaneously,
sellers should connect all points of contact with
customers: sales in a shop, printed catalogue and
online sales. Companies which already use the omnichannel approach note higher sales – customers
who use many channels are more active, loyal and
they spend more money.2
The study carried out by Forrester Consulting on
the request of Accenture and hybris in Canada, the
United States, France, Germany and United Kingdom, proves that:
98

- 66% of B2B sellers admit that the changing expectations of consumers inﬂuence investments
in technologies related to the omnichannel
strategy, such as the implementation and development of e-commerce platforms or services in the mobile channel,
- 83% of B2B companies agree that the omnichannel strategy is essential for the achievement of long-term success, as it aﬀects the
growth of sales and proﬁts,
- 85% of respondents think that investments
in technologies will concentrate on the omnichannel strategy.
As the results of the study carried out for Accenture
and hybris show, consumer-oriented companies, retailers and wholesalers encounter similar problems
during the implementation of omnichannel functions. 44% of respondents believe that integration of
back-oﬃce system technologies in many channels
is the greatest barrier in implementing omnichannel solutions. Furthermore, 42% of suppliers point
to problems with access to consumers‘ data and
analytics within the organisation, 40% of them have
diﬃculties with limitations imposed by distribution partners, franchises and wholesale customers,
whereas 36% are unable to deal with the conﬂict
between channels inside the organisation. Other
challenges include diﬃculties with implementation
(33%) or limited skills of employees (32%).
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7. Lot size optimisation in modern supply
chains
7.1 Classic approach
The modern concepts of designing distribution
channels (and, in a broader context, also supply
chains) presented above are a response to the ﬂuctuating needs of customers. One of the elements
that shape the competitiveness of a supply chain
is the lot size of goods ﬂowing between chain participants. Deﬁning the size of lots and determining
their distribution with the purpose to minimise
costs and ordering time in a supply chain is described in academic literature as the lot sizing problem (LSP) or the economic lot scheduling problem
(ELSP) (Roundy, 1989). It is, beyond any doubt, an
extremely diﬃcult and complex issue (Chase et al.,
1998), which was usually solved with the economic
lot size method. It is a particular case of a model
involving constant lot size. In the method, lot size
is determined on the basis of economic lot size calculus for which maintenance costs and inventory
generation costs are lowest. It is calculated with the
following formula (Krzyżaniak, 2008):

where:
PP – demand,
KUz – stock replenishment cost,
C – unit purchase price,
μo – stockholding coeﬃcient.
In the event of discrete needs, the method involves
the occurrence of „residues“ in stock in periods with
lower demand. It should be therefore emphasized
that in the case of discontinuous and inconsistent
needs, the economic order size method is ineﬀective (Orlicky, 1981).
As it has been stated above, due to the dynamically
changing customers‘ needs and competing through
product availability on the market, classic batching
methods do not work. It results from the fact that
a growing number of supply chain management
methods (including distribution channels) are oriented towards improvement through accelerating
the ﬂow of goods. Stock does not necessarily have
to be where the customer is, but there must be an
option to move it quickly to this place (Kolinski,
Sliwczynski, 2015). Customers expect continuous

availability of products and the possibility to obtain
them from any distribution channel. Joint treatment
of diﬀerent distribution channels is another new
paradigm in their functioning (Piotrowicz, Cuthbertson, 2014).
New paradigms related to the functioning of distribution channels make us think that more and more
frequently it is the information in a supply chain
which is of greater value than the product itself.
Linking information with the smooth processes of
the ﬂow of goods is an element which decides on
the chain‘s market and cost-related success. It might
be concluded, therefore, that the batching problem
understood as a number of items ﬂowing regularly
between business partners is replaced with the
availability of goods in a speciﬁc situation in time
and space.
Thus, it becomes essential to assume a more complex approach to calculating economic lot size
ﬂowing between entities in a distribution channel.
Literature on the subject describes methods optimising lot size in the occurrence of a number of
input parameters. With regard to their suitability in
determining lot size in distribution channels, two of
them have been selected and described below.

7.2 A model involving cost optimisation of the
entire chain
Referring to the SCOR model in a supply chain,
three main types of processes responsible for the
physical ﬂow of materials are distinguished: source,
make and deliver. Due to the scalability of the SCOR
model, these terms may also be used to deﬁne entities within a distribution channel which specialise
in handling speciﬁc functions of the chain. H.M.
Abdelsalam and M.M. Elassal (Abdelsalam, Elassal, 2014) used this consideration in developing a
model involving cost optimisation of the entire supply chain (distribution chain) in the function related
to the size of a lot of ﬂowing goods. In the model,
total cost of a supply chain (distribution channel)
has been presented as a sum of costs incurred by
entities handling processes related to distribution,
production and procurement:

where:
– total cost of a supply chain per one unit of material,
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–number of units of raw materials received by
the supplier in one stock replenishment cycle,
–number of units of raw materials received by
the producer in one stock replenishment cycle,
– duration of a stock replenishment cycle executed by a producer,
– duration of a stock replenishment cycle executed by a distributor,
– total distributor’s cost per unit of material,
– total producer’s cost per unit of material,
– total supplier’s cost per unit of material.
From the perspective of this publication, it is particularly essential to determine the cost of executing distribution processes. The equation presented
below allows ﬁnding out which factors the authors
of the model have taken into account while determining the total distributor‘s cost per unit of material. The cost is an optimisation criterion in seeking
economic lot size:

where:
– cost of stock replenishment executed by a distributor,
T – average duration of a stock replenishment cycle
executed by distributors,
– cost of distributor’s holding of a unit of stock
in one period,
– average demand in a stock replenishment
cycle noted by a distributor,
– safety index for the level of service provided to
a customer by a distributor,
– standard deviation of demand observed by a
distributor,
– duration of a stock replenishment cycle executed by a distributor.
The model developed by H.M. Abdelsalam and
M.M. Elassal allows broadening the optimisation
criterion with processes related to production and
procurement. Due to a large number of attempts
towards deﬁning distribution channels and to the
ﬂexibility of the SCOR model in certain business
cases, it seems diﬃcult to clearly separate distribution processes from production- and procurement
processes. It therefore seems important to ensure
the possibility to get to know the parameters taken
into account in the optimisation of the size of the lot
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of ﬂowing goods as part of these two groups of processes from the supply chain. Formulas presented
below allow determining the cost per unit of material incurred by a producer (the ﬁrst formula) and
by a supplier (the second formula):
ܶܥ ൌ

ܣ  ܱ ݉ଶ ݄௦ ݇ଶ ܶߤଶ

݇ଶ ܶ
ʹ݉ଶ ܲ݉


݄ ܶ
ߤଶ
൭ሺʹ െ ݇ଶ ሻ
ʹ
ܲ݉

 ሺ݇ଶ െ ͳሻߤቇ
݇ଵ ݇ଶ ܶߤ
 ݐ௦ 
ܲ௦

 ݄௦ ܨ ߪඨ

where:
– the cost of launching the production of a lot,
– the cost of replenishing the stock of raw materials incurred by a producer,
– average demand,
– producer’s production speed,
– the cost of producer’s holding of stock per unit
of ﬁnished product,
– the cost of supplier’s holding of stock per unit
of ﬁnished product,
– safety coeﬃcient resulting from customer service level oﬀered by a producer,
– standard deviation of demand,
– supplier’s production speed,
– duration of the ﬂow of materials between the
supplier and the producer,
ܶܥ௦ ൌ

ܣ௦  ܱ௦ ݉ଵ ݄ ݇ଵ ݇ଶ ܶߤଶ

݇ଵ ݇ଶ ܶ
ʹ݉ଵ ܲݏ
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 ൬ͳ െ

ͳ ߤଶ
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൰
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where:
– the cost of launching the production of a lot
incurred by a supplier,
– the cost of replenishing the stock of raw materials incurred by a supplier,
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– the cost of supplier’s holding of stock in one
period,
– safety coeﬃcient resulting from customer service level oﬀered by a supplier,
– duration of replenishing the stock of raw materials by a supplier.
The sets of equations presented above allow determining the total unit cost of a distribution channel and supply chain. They assume the occurrence
of only one supplier and one producer, and a distribution channel composed of several economic
entities. Assuming a limited number of producers
and suppliers would allow considerable reduction
of possible variants of the ﬂow of goods. Nevertheless, it is not possible to solve the problem by algebra. Computation algorithms such as PSO (Particle Swarm Optimisation) must be applied in this
case. The solution described in the publication by
R. Eberhart and J. Kennedy (Eberhart, Kennedy,
1995) is based on an observation of how ﬂying birds
or shoaling ﬁsh behave. The best solution is formulated by means of subsequent iterations (e.g. carried
out as part of ﬂuctuating demand resulting from
its chance variation) occurring in combinations of
possible states of exogenous variables. Each iteration remembers the best solution. The best global
solution is the best solution remembered from the
ones involved in subsequent iterations.

7.3 The MLSP optimisation model
Classic methods of determining economic lot size
allow as little as specifying the volume of the ﬂow
of goods between two cooperating links in a supply
chain. Due to the fact that supply chains consist of
a number of levels (they are frequently formed by
many organisations handling ﬂows from the market
of raw materials to the customer), it seems reasonable to account for places where stock should be held
in calculating lot size. It is particularly important in
terms of omnichannels. Integration of diﬀerent distribution channels which are part of supply chains
makes it necessary to provide for the cooperation
between a number of entities. A set of methods providing for the structure of a supply chain in determining the size of a lot of ﬂowing goods is deﬁned
as MLSP (Multilevel Lot Sizing Problem). A solution from this group was presented by a group of
authors: S. van Hoesel, H.E. Romeijn, D. Romero
Morales and A.P.M. Wagelmans (van Hoesel et al.,
2005) who additionally broadened it with the limi-

tation of production capacity. The solution is called
MLSP-CP Multilevel Lot Sizing Problem with Production Capacities). In this case, the formula is as
follows:

where:
T – planning horizon,
L – supply chain level,
t – planning period,
– production costs,
– costs of transport between level 1 and 1+1,
– costs of stockholding on level 1 of the supply chain.
The result of this equation is the cost of covering
market-generated demand in diﬀerent variants of
the size of a lot of ﬂowing goods. The number of
distribution channel levels (entities participating in
the ﬂow of goods) and the method of determining
transport costs are additional classiﬁcation criteria. The authors emphasize that the model provides
for a situation where only one type of goods ﬂows
through the chain, without any processing. Such an
assumption, however, does not cause simpliﬁcation
of the calculations, which, in view of limitations resulting from software functions, were made only for
three levels of the distribution channel.
The models described above provide for determining an optimal lot size of goods ﬂowing through
distribution channels and supply chains exclusively
by means of iteration methods. Due to the number
of parameters taken into account in determining
economic lot size, it is impossible to present one
formula for its calculation. The formula for calculating economic lot size presented in point 7.1 provides for merely four parameters. Furthermore, it
assumes a simpliﬁed situation where values of these
parameters are independent of lot size, which in
economic practice is not true. The degree of complexity of computing economic lot size presented in
the above models reﬂects the complexity of this issue as part of rules shaped by contemporary forms
of distribution channels.

8. Conclusion
The classiﬁcation of distribution channels allows
identifying their characteristic features, analysing
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the structure of their functions in channels and taking a closer look at the cooperation of entities involved in them. It also helps companies to design
and select their preferred distribution channels
(Czubała, 2001).
Table 2 presented in point 5 of the paper describes
characteristic features of new forms of multichannel sales. Further on, point 7.1 discusses the issue
of the availability of goods in the market and the
possibility to acquire them through any distribution
channel (customers‘ demanding attitude). Points
7.2. and 7.3 present practical models for executing
these postulates in terms of the cost-eﬀectiveness of
the ﬂow of goods in distribution channels. The presented achievements meet the purpose of the article
the authors had set.
Thus, new forms of distribution remain undeﬁned.
This may be the source of diﬃculties in putting new
application solutions into practice (shaping distribution channels and the goods ﬂowing through
them). Practices currently executed are more like
pioneering projects lacking role models (benchmarks). It should be, however, clearly emphasized
that in business, a lot more is going on in terms
of omnichannel sales - there is a multitude of case
studies of various companies that attempt at introducing this promising solution to their organisations according to their own ideas.
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In summary, as a consequence of the general growth
of trade (including the particularly dynamically developing e-commerce) and the emergence of new
forms of multichannel sales, the area of distribution
logistics has again become an extremely attractive
ﬁeld of interest for practitioners and academics.
The future will certainly bring many innovative
solutions which will soon appear in this sphere of
business activity.
In further research authors intend to check simulation study cost eﬃciency of omnichannel sales.
Analysis will be conducted in terms of diﬀerent cost
parameters. The aim of the research will be to identify determinants of cost omnichannel functioning.
The result of this work will be a set of characteristics of the assortment that will be recommended for
selling on this type of multi-channel.
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ANALIZA PROTOKA ROBE U NOVIM OBLICIMA
VIŠEKANALNE PRODAJE
Sažetak
Proteklih nekoliko godina novi distribucijski kanali bilježe dinamičan rast uslijed sveprisutnoga interneta
koji nudi određeni broj novih oblika maloprodaje, a koji omogućavaju komunikaciju između pojedinačnih
sudionika na tržištu. Nedavni rast trgovine uglavnom je povezan s dinamičnim razvojem prodaje putem
e-trgovine.
Cilj je ovog rada deﬁnirati karakteristične odlike svakoga novog distribucijskoga kanala te smjernice koje
se odnose na ekonomičnost protoka robe u logističkom sustavu. Zaključci se temelje na analizi literature te
opažanjima iz poslovne prakse.
Danas se daljnji rast trgovačke razmjene veže uz uvođenje novih oblika višekanalne, kros-kanalne i omnikanalne prodaje. Novi distribucijski kanali zasad nisu precizno deﬁnirani. Postojeći pothvati koji koriste
višekanalnu prodaju uglavnom su pionirski pilot projekti.
Daljnje funkcioniranje novih distribucijskih kanala, ovisit će o ekonomskim izračunima. U takvim će uvjetima analiza učinkovitosti pojedinačnih novih oblika distribucijskih kanala biti od ključne važnosti. Pojam
„učinkovitost distribucijskog kanala“ povezan je s veličinom pošiljke robe u protoku. Klasične metode određivanja veličine pošiljke pretpostavljaju stabilne uvjete okruženja u kojem distribucijski kanal djeluje. Danas
je, međutim, tržišna situacija nestabilna i podložna stalnim promjenama koje se odvijaju velikom brzinom.
Ključne riječi: distribucijski kanal, višekanalno, kros-kanalno, omnikanalno, protok robe, određivanje veličine pošiljke

104

God. XXIX, POSEBNO IZDANJE/2016. str. 93-104

Blaženka Knežević, Mia Delić, Kristina Ptić: Clothing buying motives and store selection criteria – the case of Croatian adolescents

Blaženka Knežević
University of Zagreb
Faculty of Economics and Business
Trg J. F. Kennedy 6,
10000 Zagreb, Croatia
bknezevic@efzg.hr
Phone: +38512383382

Mia Delić
University of Zagreb
Faculty of Economics and Business
Trg J. F. Kennedy 6,
10000 Zagreb, Croatia
mdelic@efzg.hr
Phone: +38512383465

Kristina Ptić
Ervenik 98,
49247 Zlatar, Croatia
kristina.ptic@gmail.com

UDK: 658.89(497.5)
Review article

Received: November 3, 2016
Accepted for publishing: November 9, 2016

CLOTHING BUYING MOTIVES AND
STORE SELECTION CRITERIA – THE
CASE OF CROATIAN ADOLESCENTS
Abstract
The aim of this paper is to analyse Croatian adolescents’ clothing buying motives and their retail store
selection criteria. The paper examined their preferences, attitudes and behaviours when buying clothes
- whether adolescents with diﬀerent primary clothing motives would have similar or diﬀerent store selection criteria. Also, the paper determined how today’s adolescents spend money on clothes and whether
they are more inclined to purchase branded clothes or not. Finally, the paper explained whether Croatian
adolescents prefer purchasing in small or large specialized apparel stores, or whether they are more prone
to online purchasing or even buying clothes in second-hand shops. Also, the society inﬂuences in forming
adolescents’ attitudes and decisions towards store selection and purchasing preferences of clothes were
examined. The research ﬁndings showed that shopping centres are the preferred retail format. In addition,
adolescents do not have a fully developed attitude on fashion and clothing. Therefore, they strongly refer
to opinions of family and friends when choosing clothes. Moreover, the Internet and TV are evaluated as
inﬂuential channels of consumer communication within this particular group of consumers. Based on the
ﬁndings, suggestions for service management and marketing strategies are provided for apparel retail companies that target adolescents.
Keywords: Clothing buying motives, store selection criteria, adolescents, Croatia

1. Introduction
In this paper we are combining several research areas. The ﬁrst one is the clothing and textile industry,
the second is retail of apparel and fashion branding
and the third is consumer behaviour with particular emphasis on adolescents as a speciﬁc consumer
group. Therefore, the paper is divided accordingly.
In the ﬁrst part of the paper we will shortly describe
the situation in the Croatian textile industry, and
then we will give insights into retailing of clothing
in Croatia. The next part will address major aspects

of consumer behaviour of adolescents. The mentioned parts of the paper will be based on secondary
literature and available statistical data. Finally, the
last part of the paper will focus on primary research
that was carried out on the sample of high-school
students in Croatia.
The main goals of the primary research were: (1) to
assess purchasing activities of adolescents in clothing retailing, (2) to evaluate motives of clothing selection, (3) to give an overview of preferred formats
of retail stores.
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2. The fashion market and position of the
fashion industry in Croatia
Design and fashion represent an important social
and economic phenomenon. Fashion reﬂects variations in style and captures all social phenomena in
terms of a certain group or social class and forms
the basis of a critical and aesthetic evaluation of the
times (Ujević et al., 2013: 181). The fashion industry employs many people and absorbs about 1/16
of the total consumption in the world. The textile
and clothing industry is important also for the
Croatian economy given the long tradition, and the
signiﬁcant number of employees and partnerships
with European and world textile companies. GrilecKaurić (2008) claims that in 2008, clothing consumption ranked fourth by value in Croatia (after
food and non-alcoholic beverages; alcoholic beverages; housing and energy; and transport).
Modern society perceives fashion trends primarily through media events. One of the most popular fashion events in Croatia is BIPA FASHION.HR
which signiﬁcantly inﬂuenced the development of
the local and regional fashion scene in recent years.
Also, BIPA FASHION.HR oﬀers an excellent aﬃrmation platform for Croatian and regional fashion
designers1.
The fundamental feature of the textile and clothing
industry is low capital intensity, which refers to the
fact that the fashion industry is heavily adjusting to
the new global trends. Considering the movement
of the whole industry in the European Union, it is
apparent that the trends are highly variable. European textile production is characterized by a high level
of outsourcing and strengthening competition from
countries with lower labour costs, due to its labour
intensity, high level of employment of a poorly educated workforce and relatively low investment costs2
(ILO, 2016). The limiting factors of the clothing
industry are reﬂected in a very uncertain market,
which is subject to the constant inﬂuence of fashion
trends and short product lifecycles, underdeveloped
business/production processes, small investments
in technology, lack of well-known brands and weak
enterprise competitiveness. Additional restrictions
are the insuﬃciently developed distribution network, the workforce age structure, the underdeveloped award criteria incentives, the reluctance of the
banking sector, the increased competition and the
expected increase in costs.
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According to the Croatian Chamber of Economy3,
in the ﬁrst half of 2015, the export value of the local
textile-apparel industry reached 443 million EUR,
which is about 30 million more than in the same period last year. However, imports also grew simultaneously to 701 million EUR or 41 million EUR more
than in 2014. But, along with the great decrease in
total employment over the past seven years, from 26
to 17 thousand and other negative trends, some entrepreneurs in this sector are still ﬁnding optimism
as illustrated by the data on the number of companies. In 2008, there were a total of 678 companies
while 2014 ended with 513 active apparel and 241
textile companies. The Croatian textile industry is
mainly focused on ﬁnishing activities, which means
that companies already have set prices and approved know-how from the foreign investor.

3. Retail apparel and global fashion brands in
Croatia
Retail apparel is divided in two forms: in-store and
out-of-store retail. When speaking of in-store retail the most common type of retail shops are boutiques, shopping centres and second hand shops,
while the marketplace represents the most frequent
type of out-of-store retail. Besides, another special
retail category is electronic commerce.
Today we are witnessing the increasing closing of
small boutique shops in private ownership in the
city centre and the opening of large stores that oﬀer
exclusive brands, as is happening in all major European cities. Furthermore, clothing stores are increasingly moving to peripheral areas in new shopping centres that mix a multitude of stores in one
place.
In addition to boutiques and shopping centres, second hand shops represent a third category of instore retail where used apparel is commonly sold at
bargain prices. The speciﬁcity of this form of shop
is the constantly changing assortment, usually once
a week, and having one size only of each item. Although many believe that second hand shops sell
only old, used apparel and no longer fashionable
products, you can also ﬁnd name brand and quality clothing there at very reasonable prices that
have been used only several times or never. Most
frequently it comes to the clothes that have been returned to the original store but cannot be resold, so
they are sent to the second hand shops4.
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The marketplace represents the oldest form of direct apparel sales. However, marketplace shopping
is not particularly attractive because of the diﬃculties in trying clothes on and the total shopping experience leaves a bad impression on the customer.
Marketplaces are also situated outdoors, so during
the rainfall their sale is limited. Although personal
selling is still considered to be traditional for retail
apparel, the development of production and trade,
urbanization, growing life standards, mass production, the development of various forms of commercial companies and many other factors are changing
the role and importance of personal sales in the process of distribution (Bratko et al., 1996).
Changes in society and the economy have led to
changes in selling techniques, which are taking new
forms and adapting to new trading conditions. The
contemporary trader has a signiﬁcant role in increasing sales by discovering new products. Despite
the somewhat reduced direct participation in personal sales, this form of business retains his role in
providing services to the customer.
It can be said that fashion brands create styles and
vice versa. Since clothing styles change over time
it is necessary to adapt fashion brands to these
changes. Marketing professionals recommend that
70% of the brand must be constant on a global level
while 30% of the brand should adapt to the targeted
geographic market (Ujević et al., 2013: 166). Today,
brand management is essential to achieve market success. One of the most common mistakes in
brand management occurs when losing focus, or
when focusing the brand on too many consumer
segments.
There is a great danger that superﬁcial brand observation skips some basic processes in strategic
marketing management, and these are ﬁrst and
foremost clear market segmentation and targeting
the exact segments of consumers. Global fashion
brands such as Terranova, H&M and New Yorker
have focused their product range on the younger
population, so adolescents prefer the aforementioned brands mainly because of aﬀordable prices
(Annamma et al., 2012). H&M has a unique management model based on innovation and ﬂexibility, while fashion vision is based on creativity and
quality designs, including rapid response to market
demands. An indispensable fashion brand among
Croatian adolescents is the New Yorker that has experienced strong market growth and has been continuously increasing proﬁts in recent years, which

has contributed to its eﬀective market positioning
and strong expansion in the European market. Central logistics and eﬃcient distribution network are
factors that are successfully positioning their products on the market without paying attention to ﬂexibly responding to market changes.

4. Adolescents as a target consumer group
Consumer psychology is a very important factor in
textile and garment consumption because consumers primarily expect to satisfy their needs. Therefore, thanks to knowledge and thorough assessment
of the psychological characteristics of consumers,
the use and study of psychology has to directly affect consumer behaviour.
The psychological characteristics of consumers are
very diﬀerent, and among other they particularly
depend on age, sex, education, occupation, environment impact and many other traits that are common
or diﬀerent for all consumer groups. Adolescents
are certainly the most interesting consumer group
of fashion brands that characterize the aﬀordable
prices in order to approach the general mass.
Adolescence is marked by numerous and complex
development tasks, adjustments to various physical,
psychological and emotional changes. Therefore,
adolescence is a period of much anxiety, doubt and
guilt. During this period, many young people are
searching for their style and their purchase decisions are often inﬂuenced by others. The intention
of this paper is also to examine which reference
groups mostly aﬀect the respondents.
A study conducted by Chen-Yu & Seock (2002)
found that for US high school male adolescents,
sexual attraction was the most important clothing
motive, followed by recognition. For female adolescents, recreation was the predominant clothing motive, followed by sexual attraction.
Even though many factors aﬀecting decisions of
customers are most frequently beyond the control
of the sales staﬀ, their importance must be considered. In their comprehensive model of factors
that inﬂuence the behaviour of customers, Kotler
and Keller (2008) classiﬁed these factors into four
groups, parts of which express the potency of certain groups, i.e. the degree of its impact on customer behaviour (Figure 1).
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Figure 1 Factors inﬂuencing customer behaviour
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The ﬁrst group brings together cultural actors - culture, subculture and social class. Culture includes
the behaviour of society in the process of creating
unique products, needs and consumption. The subculture is made up of four groups, namely: a national group representing ethnic preferences, religious
groups with speciﬁc cultural preferences and taboos, racial groups that have special cultural styles
and attitudes, and geographical areas as separate
subcultures with a distinctive lifestyle. Social classes are relatively homogeneous and permanently divided among society that is hierarchically arranged
and whose members share similar values, interests
and behaviour.
The second group includes social factors that inﬂuence customer behaviour and contains reference
groups, family and status. Reference groups have
direct or indirect impact on the attitudes and behaviour of people. There are three types of reference
groups: (1) membership groups are characterized
by direct inﬂuence on a person belonging to a speciﬁc group, (2) aspiration groups are those to which
a person does not belong, but expresses an aspiration for belonging and (3) dissociative groups that
have a completely opposite eﬀect on individuals
compared to aspiration groups, because their values and behaviour are unacceptable for them. The
roles and statuses are fundamental categories of
functional behaviour and treatment of social forms
as a coordinated system of action.
The third group comprises personal factors aﬀecting consumer behaviour such as age and stage of
life cycle, occupation, economic status, lifestyle and
individual’s personality. The fourth group of factors
includes psychological factors that are manifested
through motivation, perception, learning, beliefs
and attitudes. Psychological factors have strong
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impact on consumers; some consumers will choose
a particular product due to previous use, beautiful
design and a tendency towards the speciﬁc manufacturer. Motives such as attractiveness, personality
and interests of consumers in a fashion product are
also important.
In addition to psychological factors, rational factors
are also very important. They observe the customers’ ways of thinking, reasoning and making decisions. The quality of materials and design are additional factors attracting the attention of consumers.
The characteristics or attributes of fashion products
also aﬀect the purchase because their impact is reﬂected in the values, style or quality of the product.
Clothing comfort is another essential factor that
consumers evaluate when purchasing as well as the
usefulness of the product itself.
Price is a rational factor that greatly inﬂuences the
purchase, as consumers are still looking for ways
to buy the best products at reasonable prices. Although it is mentioned that prices sometimes inﬂuence peoples’ conﬁdence, it can also dissuade
consumers from buying a particular product if the
consumer estimates the quality does not match the
price ratio or the product is simply too expensive
(Azevedo et al., 2009: 57).
Though all the above mentioned factors aﬀect the
adolescents’ purchasing decisions, this research
covered the following seven factors, such as: newspapers and books, the Internet, TV, celebrities, parents, friends and boyfriend/girlfriend. According to
research ﬁndings, 42% of respondents agreed that
Internet signiﬁcantly aﬀects their purchasing decisions; while 63% of respondents conﬁrmed that
magazines and books have the least impact on their
purchasing decisions (detailed factor analysis is
shown in the next chapter).
The way of buying certain products diﬀers among
customers. For some, this represents a complex process requiring plenty of time due to collecting information and comparing diﬀerent brands in order to
make a ﬁnal purchasing decision. Other customers
choose several products from the assortment, compare prices and make their ﬁnal purchasing decision (Kesić, 2006: 167). These examples suggest the
customer segmentation into prudent and impulsive
buyers. According to the research ﬁndings, 60% of
respondents are prudent buyers whilst only 8% of
respondents represent impulsive buyers who buy
clothes without much thought.
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The mass media have great impact on the current
customer’s lifestyle. They have become an integral
part of our lives and therefore have great power to
inﬂuence the formation of public opinion and the
opinions, attitudes and behaviour of society. The
mass media have become the primary educators in
general, especially for children and youth.
Also, reference groups may have impact on the purchasing decisions directly or indirectly (Kotler, Keller, 2008: 153). In doing so, one does not necessarily
have to be a member of a certain group formally,
but an individual’s association with a group can be
based on psychological grounds, where he/she accepts the group’s standards and the behaviours of
the group members.
From the marketing point of view, the reference
groups serve individuals as tentative recommendations when making purchasing decision. This
group is not limited by size or membership, nor requires identiﬁcation of an individual with a group.
This research focused on reference groups that
have immediate impact on an individual’s purchasing decision, such as family, friends, colleagues and
neighbours, also called primary groups. This type
of group characterizes the strong and intimate
bond among members, but also the intense impact
on purchasing decisions and customer behaviour
in general5. According to research ﬁndings, 43% of
respondents agreed their parents inﬂuence their
purchasing decisions, and 49% of respondents
stated that friends mostly inﬂuence their purchasing decisions.
Friends are perceived as the most inﬂuential group
on adolescents, replacing the family while making
purchasing decisions (Kotler, Keller, 2008: 153).

Table 1 Sample characteristics
Characteristic
sex

age

educational
background

Options

Relative
frequency (%)

male
female
16
17
18
administrative oﬃcer

34
66
6
71
23
26

logistics
grammar school

26
48

Source: Own work

The study was open to high school students with
the following educational background: administrative oﬃcer (26 students), logistics (26 students) and
grammar school (48 students). The majority of the
respondents who participated in this study are aged
17 (71%), 6% of respondents are 16 years old, while
23% of respondents are 18 years old.
Table 2 Questionnaire construct and objective
Content
Purchasing
Section I
activities

Section
II

Clothing
motives

Section
III

Purchasing
methods

Section
IV

Reference
groups

Section
V

Purchasing
habits

5. Clothing motives and store selection criteria
from the aspect of adolescents in Croatia
5.1 Research methodology and sample
The research survey was conducted on a high
school student population in June 2016. Male and
female respondents aged between 16 and 18 were
surveyed. A large sample size provides more data
for analysis. To ensure results with high explanatory power, the target survey population is 100.
Table 1 shows relative frequency of sample characteristics.

Objectives to ﬁnd out
- frequency of buying clothes
- purchasing payments
- what drives the clothing
selection process
• social approval
• recreation
• recognition
• image expression
- type of purchasing behaviour
• impulsive buyer
• prudent buyer
- payment method and sourcing
- inﬂuence of
• magazines and books
• Internet
• TV
• celebrities
• family
• friends
• boyfriend/girlfriend
- preferred retail format
- occurrence of second hand
shopping
- utilization of online shopping

Source: Own work
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Based on the questionnaire components of prior
studies (Chen-Yu et al., 2010; Chen-Yu, Seock,
2002), a modiﬁed questionnaire was developed,
which consisted of ﬁve main parts: (1) purchasing activities, (2) clothing motives, (3) purchasing
methods, (4) reference groups and (5) purchasing
habits. The majority of questionnaire items were
measured by a ﬁve-point Likert scale and adopted
from Chen-You et al. (2010) research; other questionnaire items were self-developed. The questionnaire constructs and descriptions of each section
are shown in Table 2.
The ﬁrst section explores the purchasing activities
of respondents such as frequency of buying clothes
and the ways students pay for clothes (whether students pay themselves with pocket money or earned
money, or their parents pay for the purchased
clothing). The second section investigates clothing
motives divided into four categories: (1) social approval, (2) recreation, (3) recognition and (4) image
expression.

The third part of the questionnaire refers to purchasing methods where respondents are identiﬁed
as prudent or impulsive buyers, while the fourth
part of the questionnaire analyses the inﬂuence of
diﬀerent reference groups on respondents’ purchasing decisions. The last part of the questionnaire
aims to identify purchasing habits of adolescents in
terms of preferred retail format and online shopping habits.

5.2 Research ﬁndings
The ﬁrst part of the questionnaire refers to purchasing activities. In terms of frequency of buying
clothes, the majority of respondents answered that
they shop less than once a month (45%), while 34%
of respondents buy clothes 2-3 times a year; 21% of
adolescents surveyed buy clothes 2-3 times a week,
while none of the respondents shop on a weekly basis.

Figure 2 Frequency of buying clothes (male respondents)
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Source: Own work

When male and female participants’ clothesshopping frequencies were compared, the results
showed that 41% of male students buy clothes 2-3

times a year, while the majority of the female respondents (49%) purchase clothes less than once a
month (Figure 2 and 3).

Figure 3 Frequency of buying clothes (female respondents)
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In terms of paying for the purchased clothes, the
majority of students are ﬁnanced by parents (71%),
while only 5% of respondents buy clothes with

earned money and 24% of the students use their
pocket money for buying clothes (Figure 4).

Figure 4 Payment methods




 






Source: Own work

The second part of the questionnaire examined
clothing motives (Table 3) in terms of social approval, recreation, recognition and image expres-

sion. Clothing motives were measured on a ﬁvepoint Likert scale, ranged from “Strongly Agree” (1),
“Neutral” (3), to “Strongly Disagree” (5).

Table 3 Clothing motives

Beauty expression is important to me

1

2

3

4

5

Average
score

29%

51%

10%

8%

2%

2.03

I buy clothes with well-known logos

8%

35%

23%

21%

13%

2.96

Diﬀerentiation from others is important to me

13%

14%

30%

19%

24%

3.27

I am uncomfortable when my clothes are diﬀerent from
other people’s clothes

1%

12%

24%

32%

31%

3.8

I buy clothing to draw the attention of the opposite sex

11%

23%

21%

20%

25%

3.25

The feeling of comfort is very important to me when buying clothes

63%

32%

3%

1%

1%

1.45

I enjoy shopping for clothing

30%

33%

18%

13%

6%

2.32

I consider myself to be fashion-conscious

17%

40%

31%

7%

5%

2.43

I spend time to ﬁnd the garment that looks best on me

22%

40%

18%

13%

7%

2.43

I buy clothing to express who I am

11%

29%

31%

17%

12%

2.9

I wear clothes that make me feel distinctive

4%

20%

39%

20%

17%

2.8

I buy clothing similar to what others are wearing

10%

38%

33%

13%

6%

2.67

Dressing to appeal to the opposite sex is important to me

12%

20%

22%

24%

22%

3.24

Shopping enjoyment is important to me when buying
clothes

26%

37%

18%

13%

6%

2.36

I feel comfortable while wearing my favourite clothes

73%

17%

7%

3%

0%

1.4

I buy clothing to keep up to date on fashion

10%

37%

22%

25%

6%

2.8

I like to be considered outstandingly well-dressed

9%

38%

35%

13%

5%

2.67
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1

2

3

4

5

Average
score

Expressing my image is important to me

11%

42%

28%

13%

6%

2.61

I enjoy wearing unusual clothes, even though I attract
attention

11%

19%

21%

33%

16%

3.24

I would not buy the clothes if my good friends told me
they did not like them

42%

25%

15%

9%

9%

2.18

It is very important that the clothes suit me

64%

21%

7%

4%

4%

1.59

I wear certain clothing for luck

12%

14%

18%

17%

39%

3.57

Shopping for clothes puts me in a good mood

24%

40%

16%

12%

8%

2.4

Tracking fashion trends is important to me

9%

25%

26%

20%

20%

3.17

Source: Own research according to adapted metrics in Chen-Yu et al. (2010)
Note: 1 – strongly agree, 5 – strongly disagree

The majority of adolescents wear branded clothes,
which is also the case in this research where 43%
of respondents often buy well-known brands. Comfort is also an important factor when purchasing
clothes, even among adolescents (95% of respondents agreed with this statement).
Young people love fashion and looking forward to
dressing fashionably. Accordingly, 57% of respondents consider themselves fashion conscious, while
only 5% of the students do not think they are fashion conscious. There is no big diﬀerence among
male and female respondents; as expected, a large
share of the female population consider themselves
to be fashion conscious (63%), while only 4% of the
female students disagree. But, also male students
apparently follow the fashion trends and consider
themselves fashion conscious (50%). Also explored

is whether students feel better in clothes similar to
those worn by others or prefer to stand out among
them; 37% of respondents do not want to attract attention with their clothing, while only 4% want to
be recognized among others. When buying clothes,
48% of respondents buy clothing similar to what
others are wearing.
Respectively a large number of respondents is inﬂuenced by their friends’ opinions when it comes
to buying and probably will not buy clothes their
friends would not have liked (67%). This result
conﬁrmed the impact of reference groups on the
clothes selection and purchasing behaviour of the
individuals. In order to determine the purchasing methods of adolescents (impulsive or prudent
buyer), four items of purchasing habits were used
(see Table 4).

Table 4 Purchasing habits

I buy anything when I’m forced to do so

1

2

3

4

5

Average
score

6%

23%

25%

26%

20%

3.31

I buy clothes without much thinking

8%

26%

17%

33%

16%

3.23

I cannot resist buying clothes I really like

23%

41%

13%

20%

3%

2.39

I plan what to buy before shopping

25%

41%

13%

13%

8%

2.38

Source: Own research according to adapted metrics in Chen-Yu & Seock (2002)
Note: 1 – “strongly agree”, 5 – “strongly disagree”

The majority of students carefully plan what to
buy while shopping. Even 66% of students agree
with this statement, while only 8% of respondents
strongly disagree, and these respondents fall into
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the category of impulsive buyers. It is interesting
that even 63% of respondents could not resist buying clothes they really like, which is great for clothing manufacturers but also for traders.
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Figure 5 The inﬂuence of diﬀerent reference groups on purchasing habits
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Source: Own work

The fourth section of the questionnaire examined
reference groups or factors that inﬂuence the respondents’ purchasing habits (see Figure 5). Figure
5 shows that the Internet has the greatest inﬂuence
on the purchasing habits of respondents (58%),
while only 11% of respondents disagree with this
statement. Also TV strongly inﬂuences the adolescents’ purchasing habits (49%), which is not surprising because the media plays a major role in the fashion industry today.
When it comes to reference groups, this paper
considers family, friends and boyfriend/girlfriend

as the most influential since adolescents have an
intimate connection with these groups. The results in Figure 5 show that friends mostly influence adolescents purchasing habits (39%), while
family and boyfriend or girlfriend affect 43% of
respondents.
The final part of the questionnaire examined
the preferred retail formats among adolescents.
In addition to the shopping centre and boutique
shops, the marketplace, online purchasing and
second-hand shop are offered to respondents
(Figure 6).

Figure 6 Preferred retail format
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Source: Own work
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By following trends prevailing in the Croatian market as many as 75% of respondents purchase clothes
in a shopping centre. Figure 6 shows that only 14%
of respondents purchase clothes in a boutique. In
order to survive in the market and to protect their
position, boutique shops should focus their range
on a speciﬁc market niche and specialize in that
area. Also, buying clothes in second-hand shops
is still not recognized on the Croatian market as a
desirable form of purchase, which is conﬁrmed by
the fact that only 1% of respondents bought clothes
in second-hand stores. Almost 80% of respondents
claim they have never bought in a second-hand
shop, while only 21% of respondents buy sometimes. Online sales deﬁnitely has potential on the
Croatian market, where 41% of respondents sometimes buy clothes online, while 8% often use online
sales channels.

6. Conclusion
Changes in society and the economy have led to
changes in the selling techniques, taking on new
forms, and adapting to new business trade conditions. Traditional clothing stores and boutiques are
increasingly closing and moving from city centres to
shopping centres in peripheral areas. This is also a
trend in Croatia, which is conﬁrmed by research results where 75% of respondents usually buy clothes
in shopping centres.
The purposes of the study were to understand high
school adolescents’ buying behaviour and to examine the similarities and diﬀerences between male
and female buyers as well as impulse and non-impulse shoppers. When clothing purchase motivations of male and female participants were compared, the results showed that males and females
had similar degrees of conformity, sexual attraction,
and recognition motivations. As expected, slight
diﬀerences were found between male and female
participants in shopping frequency. Female partici-
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pants shopped more often than males. Examination
of adolescents’ impulse-buying behaviour indicated
that about half of the participants were impulse
shoppers and half were prudent shoppers.
Considering all factors, the media (the Internet and
TV) have the greatest inﬂuence on the adolescents’
buying decisions. They inﬂuence the formation of
public opinion and attitudes and behaviour of people in society. The most susceptible to media inﬂuence are the young people i.e. adolescents who are
still looking for their fashion attitude. More than
60% of respondents identiﬁed themselves as being
inﬂuenced by the media while making purchasing
decisions. The paper also demonstrated the inﬂuence of reference groups on adolescents purchasing decisions, particularly the impact of family and
friends. Consistent with the results of the existing
studies (Chen-Yu, Seock, 2002), friends were the
most important clothing information source for
both sexes; 49% of respondents claim that friends
inﬂuence their purchasing decisions, while family
inﬂuences 43% of respondents.
When asked where they most frequently do their
purchasing, 75% of respondents chose shopping
centres, 4% the marketplace, 14% of respondents
buy clothes in a boutique, 6% of respondents buy
online, while only 1% usually buys apparel in the
second hand shops. That conﬁrms the claim that
new and large retail formats are becoming more and
more important to contemporary shoppers.
This research has a set of limitations. Firstly, the size
of the sample should be increased in future research
and it should include adolescents from more high
schools in order to be able to generalize results of
the study. Secondly, the research can be further developed by applying more sophisticated statistical
methods in order to scrutinize the most important
factor groups of purchasing behaviour within this
particular consumer group.
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MOTIVI KUPOVINE ODJEĆE I KRITERIJI ODABIRA
PRODAVAONICE – SLUČAJ HRVATSKIH ADOLESCENATA
Sažetak
Cilj je ovog rada analizirati motive kupovine odjeće i kriterije odabira prodavaonice hrvatskih adolescenata.
U radu se ispituju njihove sklonosti, stavovi i ponašanja pri kupnji odjeće - hoće li adolescenti s različitim
primarnim motivima odijevanja imati slične ili različite kriterije odabira prodavaonice. Također, u radu se
istražuje na koji način današnji adolescenti troše novac na odjeću, jesu li skloniji kupovini brendirane odjeće
ili ne. Konačno, u radu je objašnjeno kupuju li hrvatski adolescenti radije u malim ili velikim specijaliziranim prodavaonicama odjeće ili su skloniji online kupovini ili pak odjeću kupuju u second-hand prodavaonicama. Također, u radu je analiziran utjecaj društva na oblikovanje stavova i odluka adolescenata o izboru
prodavaonice i preferencijama kupovine odjeće. Rezultati istraživanja pokazali su da hrvatski adolescenti
preferiraju trgovačke centre kao maloprodajni format. Osim toga, adolescenti nemaju u potpunosti razvijen
stav o modi i odjeći, stoga su pri odabiru odjeće podložni stavovima obitelji i prijatelja. Također, i internet i
TV su ocijenjeni kao utjecajni kanali za komunikaciju unutar ove kategorije potrošača. Na temelju rezultata
istraživanja, dani su prijedlozi za upravljanje uslugama i marketinškim strategijama maloprodajnih poduzeća s odjećom za adolescente.
Ključne riječi: motivi kupovine odjeće, kriterij odabira prodavaonice, adolescenti, Republika Hrvatska
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Vrste radova

Ekonomski vjesnik / Econviews - Review of Contemporary Business, Entrepreneurship and Economic Issues usmjeren je znanstvenicima i praktičarima. Objavljuje radove koji doprinose teorijskim,
metodološkim i empirijskim spoznajama u kompleksnom području ekonomije. Radovi se mogu
temeljiti na kvantitativnim i na kvalitativnim analizama, mogu predstavljati sinteze dosadašnjih istraživanja i ukazivati na otvorena pitanja u posebnim
područjima društveno-ekonomske prakse. Prihvaćaju se radovi usmjereni na različite razine istraživanja (od pojedinačnih slučajeva do manjih ili velikih uzoraka) i različite kontekstualne okvire (mala,
srednja i velika poduzeća, industrijski sektori, lokalna, regionalna i nacionalna gospodarstva, međunarodna ekonomija, gospodarske grane, zdravstvo i
obrazovanje, rad i demograﬁja, prirodni potencijali
i drugi društveno-ekonomski okviri).

Časopis objavljuje recenzirane radove (znanstvene
članke), izvješća o istraživanju, znanstvene rasprave i prikaze. Povremeno se izdaju i tematski brojevi.
Radovi podliježu postupku dvostruke slijepe recenzije (eng. double blind review) koju provode domaći i međunarodni recenzenti. U okviru postupka
stručnog recenziranja, radovi objavljeni u časopisu
svrstavaju se u jednu od sljedećih kategorija: izvorni
znanstveni radovi, prethodna priopćenja, pregledni
radovi i stručni radovi. Radovi moraju biti na engleskom jeziku. Stručni radovi, prikazi i slični prilozi
mogu se objavljivati na hrvatskom jeziku.

Časopis je usmjeren na znanstvena područja ekonomije, poslovne ekonomije i poduzetništva, a zbog
njihove neodvojive povezanosti s drugim disciplinama - informacijskim i tehničkim znanostima, pravom, sociologijom, psihologijom i drugima, objavljuju se i radovi s multidisciplinarnim sadržajima.

Podnošenje radova
Podneseni radovi ne bi smjeli biti ranije objavljeni
niti predani na razmatranje za objavljivanje negdje drugdje. Radovi se dostavljaju u elektroničkom
obliku na elektroničku adresu: ekonomski.vjesnik@
efos.hr. Detaljne upute za autore mogu se pronaći
na http://www.efos.unios.hr/ekonomski-vjesnik/
upute-autorima/. Uz rad u odvojenoj datoteci potrebno je dostaviti naslovnu stranicu i kratku biograﬁju (ne više od 100 riječi) za svakog (su)autora.

Autorska prava (Copyright)
Autori čiji se rad objavljuje u časopisu Ekonomski
vjesnik / Econviews - Review of Contemporary Business, Entrepreneurship and Economic Issues automatski prenose svoja autorska prava na časopis,
koji pridržava ta prava za sve radove koji su u njemu
objavljeni. Rukopisi se ne vraćaju.
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Upute autorima

Etička načela
Etička načela za časopis Ekonomski Vjesnik / Econviews - Review of Contemporary Business, Entrepreneurship and Economic Issues temelje se na
smjernicama za najbolju praksu za urednike časopisa Udruge za etiku objavljivanja (COPE - Committee on Publication Ethics).

Opće smjernice za autore
(General guidelines for authors)
Ne postoje strogi uvjeti, ali svi radovi moraju sadržavati bitne elemente kao što su: sažetak, ključne
riječi, uvod, pregled dosadašnjih istraživanja (teorijski okvir), metodologija, rezultati, rasprava, zaključak. Takva se struktura preporučuje za znanstvene
članke u kategoriji izvornih članaka, prethodnih
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priopćenja i preglednih radova.
Radove je potrebno formatirati za ispis na papiru veličine 210 x 297 mm. Treba koristiti fontove
Times New Roman ili Arial veličine 12 (osim ako
ovdje nije drugačije navedeno), a prored treba biti
1.5. Margine stranica (lijevu, desnu, gornju i donju)
treba postaviti na 25 mm. Tekst mora biti poravnat s
lijevom i desnom marginom (obostrano poravnato).
Rad bi trebao imati između 4500 i 6500 riječi.
Detaljne Upute za autore mogu se pronaći na
http://www.efos.unios.hr/ekonomski-vjesnik/upute-autorima/. Radovi koji nisu napisani u skladu s
uputama neće se uzeti u obzir za objavljivanje.
Uredništvo

Guidelines for authors
Description of the journal

Types of papers

Ekonomski Vjesnik / Econviews – Review of Contemporary Entrepreneurship, Business, and Economic Issues is intended for researchers and practitioners, and devoted to the publication of papers
that contribute to the theoretical, methodological
and empirical insights in the complex ﬁeld of economics. Articles can be based on quantitative as
well as qualitative analyses; they can be a synthesis of previous research and discuss open issues in
speciﬁc areas of social and economic practice. The
journal welcomes papers focused on diﬀerent levels
of analysis (from individual cases to small or large
samples) and contexts (SMEs and large companies, industrial sectors, local, regional and national
economies, international economics, branches of
economy, healthcare and education, labour and
demographics, natural resources and other socioeconomic frameworks).

The journal publishes reviewed papers (scholarly
articles), research reports, scholarly debates and reviews. Individual issues can be dedicated to more
speciﬁc topics. Submissions will undergo a double
blind review. Within the peer review process, papers published in the journal are categorized in one
of the following categories: original scientiﬁc papers, preliminary communications, review papers
and professional papers. Papers must be in English.
Professional papers, presentations and other contributions can be published in Croatian.

The journal is focused on research in economics,
business economics and entrepreneurship, however, as these are closely intertwined with other disciplines – information and technical sciences, law,
sociology, psychology and other ﬁelds – multidisciplinary submissions are also welcome.

Submission
Submissions should not be published earlier or be
under consideration for publication elsewhere. The
papers should be submitted electronically to the email address: ekonomski.vjesnik@efos.hr.
In addition to the main manuscript, a separate ﬁle
should be sent containing the title page with a brief
biographical note for each author (details below).

Copyright
Contributing authors automatically waive their
copyright in favour of the journal. The journal reserves copyright of all papers published in it.

Ethical policy
The ethics statements for Ekonomski Vjesnik /
Econviews - Review of Contemporary Entrepreneurship, Business and Economic Issues are based
on the Committee on Publication Ethics (COPE)
Best Practice Guidelines for Journal Editors.
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Guidelines for authors

General guidelines for authors
There are no strict requirements but all manuscripts must contain the essential elements, for example: Title; Abstract; Keywords; Main part of the
paper: Introduction, Review of previous research
(Theoretical framework), Methodology, Results,
Discussion, Conclusion, References. Such article
structure is recommended for scholarly articles in
the category of original scientiﬁc papers, preliminary communications and review papers.
Papers must be formatted so as to allow printing
on paper size 210 X 297 mm. Times New Roman or
Arial font, size 12 (unless otherwise stated herein)
should be used, and line spacing should be 1.5.
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The margins (left, right, top and bottom) should be
25mm wide. The text should be aligned with both
the right and left margins (justiﬁed). The paper
should have between 4500 and 6500 words.
Detailed guidelines for authors can be found
at
http://www.efos.unios.hr/ekonomski-vjesnik/
guidelines-for-authors/. Papers that do not adhere
to these guidelines will not be considered for publication.
Editorial Board

