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EDITOR’S NOTE

We are delighted to present International
Journal Valis Aurea (IJVA) as a result of a
successful  cooperation  between  DAAAM
International Vienna and Polytechnic in Pozega.
Our main objective is to publish fresh, relevant and
high-quality research papers. To reach this
objective, the journal aims to be accessible,
engaging and challenging as well as to involve a
worldwide community of scientists, professionals
and experts.

The Journal enables authors to present their
researches relating to advancing and improving
the practice, as well as understanding information
systems of the organization. The Journal accepts
theoretical, methodological and empirical
contributions, i.e. the works that Significantly
contribute the thematic fields of the Journal, i.e.
management, finance, marketing, law, IT
technoloay, agriculture, and other
interdisciplinary topics. It will provide enough
space for original empirical and developmental
researches.

The works can be presented as:

Theoretical, clear and  empirical
researches on the conception, structure,
development and usefulness of interdisciplinary
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science being important for the progress of theory
and practice.

Paradigmatic, methodological aspects of
design, development and implementation of
science and practice.

Analysis and evolution of science and
practice to the social, economic, organizational
and management aspects of the environment and
organization.

The International Journal Vallis Aurea is a
biannual journal, with the pretension to affirm the
Integral, holistic view of interdisciplinary
research. The journal aims to unite the academic
methodology and sincerity with professional focus
and practices.

We are dedicated to achieve and to maintain
this journal’s high standards. All articles
submitted for publication in this journal are
subjected to a double-blind review process
performed by at least two academics from the
Editor's Board. Reviewers Stay anonymous.
Authors will receive written notification of
acceptance, remarks, comments and evaluation of
their articles in a timely manner. Authors are
responsible for ensuring that all manuscripts
(whether original or revised) are accurately typed
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before the final submission. If requested, one
set of proof will be sent to authors, before the final
publication, which must be returned promptly.

This publication was reproduced by using the
papers supplied by their authors. The layout, the
figures and tables of some papers did not conform
exactly to the standard requirements. In some
cases the layout of the papers was rebuild. The
readers are therefore asked to excuse any
deficiencies in this publication which may have
arisen from the above causes. The editors of
Journal are not responsible either for the
statements made or for the opinions expressed in
this publication.

With all our hearts and sincerity, we wish to
express our deepest gratitude to all the authors,
reviewers, and editorial board members for their
Valuable contribution for this journal. We look
forward to a successful cooperation.
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SYSTEMS

Abstract:

Modern software applications rarely live in
isolation and nowadays it is common practice to
rely on services or consume information provided
by remote entities. In such a distributed
architecture, integration is key. Messaging, for
more than a decade, is the reference solution to
tackle challenges of a distributed nature, such as
network  unreliability,  strong-coupling  of
producers and consumers and the heterogeneity of
applications. Thanks to a strong community and a
common effort fowards standards and
consolidation, message brokers are today the
transport laver building blocks in many projects
and services, both within the physics community
and outside.

Keywords:

Moreover, in recent years, a new generation of
messaging services nas appeared, with a focus on
low-Iatency and high-performance use cases,
pushing the Dboundaries of messaging
applications. This paper will present messaging
solutions for distributed applications going
through an overview of the main concepts,
technologies and services.
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Introduction

This paper presents an overview of messaging
concepts, functionalities and modern technologies.
|t starts with an introduction of messaging for
distributed communication and system integration.
A review of the main messaging features is then
provided, followed by an overview of the major
technologies for messaging, from broker to broker-
less systems. In conclusion, a list of successful
CERN'S Stories concerning the use of messaging for
solving the communication problem of distributed
applications is presented.

Message-oriented middieware

To cope with increasing demands on scalability,
flexibility, and reliability, a message-oriented
middleware (MOM) is an infrastructure for loosely
coupled interprocess communication in an
enterprise service bus or clouds [11 [21. Particularly
in clouds, loose coupling allows to rapidly scale
message producers and consumers. A message with
respect to MOM is an autonomous, Self-contained
entity that models an event and separates into a
header and a body or payload. The middleware
provides technical means of exchange, S0 a peer can
exchange messages with other connected peers. A
central concept in MOM is the notion of a message
queue (or channel) for storing, transforming, and
forwarding messages. Message queues enable
asynchronous interaction, and a simple form is a
First-In-First-Out  (FIF0) queue. There are two
different approaches to MOM using message queues
asshowninFig.1.:

Peer-to-peer  messaging. A unified
middieware component in every peer coordinates
discovery and interaction between peers.

- Broker-based messaging. The middieware
acts as a broke to provide a messaging
infrastructure between the heterogeneous peers.
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Peers can participate as client, service, or both
[11. Abroker reduces the communication complexity
between a numbers of peers but can incur delays in
real-time applications because an additional store-
and-forward procedure is necessary. [3]

P2P Network

Node

request
response
subscription

Node

request
response
subscription

Node

request
response

Not all nodes should be
interconnec ted

subscription

a)

I Broker I

Broker clients

Node Node ‘
request
response
subscription

response
subscription

request

h)

Fioure. 1. A message-oriented middleware
anstracts communication between heterogeneous
peers: (a) Peer-to-peer messaging; (b) Broker-based
messaging

In terms of interaction patterns, a trivial
message queue allows bilateral Send and Receive,
for asynchronous messaging, and multilateral One-
fo-Many Send, e.g., publish-subscribe. USing
message queues in a broker architecture allows to
Implement  sophisticated routing patterns. In
general, a MOM is characterized by Gurry [11:

- Messaging specification. A MOM needs to
specify th format of messages and transport
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mechanisms.  Interconnectin proprietary MOM
systems is achieved through adapters or bridges.

Message filtering. A core functionality of a
MOM is filtering for message delivery. Curry [1]
distinguishes:

0 Achannel-based system offers predefined
groups of events as channels, where clients can
subscribe to.

0 Messages in a subject-based system carry
metadata in the message header, €.0., a subject. A
client subscribes messages, where the metadata
matches some given pattern.

0 In a content-based system, a client
subscribes messages, where the message body
satisfies a set of properties expressed in a query
language.

0 Composite events functionality extends a
content based filtering with property matching
across Sets or sequences of messages.

Message transformation. Messages can
originate from various heterogeneous sources and
consequently carry all kinds of content types as
payload. A MOM can offer APIS to modify messages,
6.0., XML transformations.

Integrity, reliability, and availability. A MOM
can have properties to increase the overall Quality-
0f-Service:

0 Transactions
Notification;

0 Reliable message delivery: at-least-once,
exactly-once, or at-most-once;

0 Guaranteed  message
acknowledgments;

0 Prioritization of messages;

0 Load balancing over several brokers or
queues; and

and  Atomic  Multicast

delivery by

International Journal - VALLIS AUREA - Volume 3 - Number 2 - Croatia, December 2017

004.5; DOI'10.2507/1JVA.3.2.1.34

0 Message Dbroker clustering for fault
tolerance.

A MOM is typically accessed through an API to
anstract the technical details of message exchange.
Due to the transport-agnostic design of SOAP/WS-*
services, @ MOM can also serve as a transport
mechanism for SOAP messages. [3]

Java Message Service

The general purpose APl named Java Message
service (JMS) [41 is maintained ina Java community
process for MOM support. JMS defines a number of
operations for creating, sending, receiving, and
reading messages. It is transport-agnostic to
abstract messaging from MOMimplementations and
therefore relaxes vendor lock-in. JMS is a universal
interface for interacting with nheterogeneous
messaging systems [11. A message body is
dynamically typed according to the content type
information stored in the header.

some examples for JMS-enabled Software
implementations are  the JMS  reference
implementation OpenMQ L51, IBMWebsphere MQ 6],
or TIBCO Enterprise Message Service [71. [3]

RESTful Messaging Service

The motivation for RESTful Messaging Service
(RestM8) [81 is Web-compatible messaging by using
HTIP as trangport mechanism and REST principles to
describe locations, i.e., URLS, where messages can
be posted to and received from. RestMS is an API
specification, where XML-based messages are sent
and received using HTTP methods. With respect to the
REST service, resource locations are distinguished
into feeds for incoming and pipes for outgoing
messages. Feeds are joined with pipes on the
service-side for message distribution. Message
types in RestMS refer to XML, JSON, and a set of MIME
content types for dynamically typing data. The
specification also includes profiles to connect to
other messaging infrastructures, e.g., AMQP. [3]
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Open Middleware Agnostic Messaging API

Due to the diversity in middieware standards
and wire formats, the Open Middleware Agnostic
Messaging AP (OpenMAMA) [91 initiative is an
attempt to provide a single API for developing
applications spanning across multiple MOMs. For
correct translation messages and operations, a MOM
has to provide a so-called OpenMAMA Dridge
implementation.

OpenMAMA is available as open-source library.
|t offers a built-in bridge for AMQP-enabled Apache
Qpid and supports several bridges for proprietary
messaginginfrastructures in the finance sector. [3]

Proprietary messaging solutions

MSMQ [101 is a MOM for standalone integration
or as a transport mechanism in Microsoft’s WCF,
next to Web services and COM-. It offers guaranteed
message delivery, message routing, transactions,
prioritization, and a Simple type system for message
body types. When used as a transport in WCF, a
message body is either XML, binary, or ActiveX
format. Beside its proprietary protocols, messages
can also be transmitted over GOM-. In terms of
security, MSMQ allows authentication and
encryption of messages. There is no broker in MSMQ;
similartoFig. 18a, aqueue is hosted locally on a peer,
and processes can store and retrieve messages. In
terms of service interaction patterns, MSMQ is
bilateral Send and Receive. MSMQ can exploit IP
multicast to replicate a message for addressing
multiple queues. A Microsoft alternative with
brokerage support is SQL Server Service Broker [11].

Other proprietary MOM software products are
the brokerless TIBCO Rendezvous [121, which uses
direct connections between peers Similar to MSMQ,
Oracle Tuxedo Message Queue [131 as part of the
Oracle Tuxedo application server for cloud
middieware, and Terracotta Universal Messaging
[141. 131

VALLIS
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Advanced Message Queuing Protocol

Historically, MOM solutions have relied on
proprietary protocols, and JMSis an attempt to agree
on a compatible interface. Interoperability between
varying MOM solutions is still difficult; costly JMS
adapters or bridges are necessary to connect
different transport mechanisms. AMQP [15] unifies
messaging through an agreed-on wire format and
has a similar role like HTIP in Web applications.
While the 0ASIS AMQP1.0standard i restricted tothe
transport model for interoperability over the
Internet, messaging architectures are specified by
the AMQP working group [161.

The AMOP specification distinguishes a
transport model and a queuing model [171. The
semantic gueuing model defines terms like
message, queue, exchange, and binding with respect
to AMQP. Messages always end up in queues which
are analogous to postal mailboxes. A queue stores
messages and offers functionality for searching,
reordering, or transaction participation. If a client
wants to send a message, it chooses a broker-like
exchange which is responsible for delivering
messages to gueues. An exchange can be offered as
a service, and there exists an individual URI scheme
(amqp: or amaps:) [181 to locate an exchange. A
binding is a set of queue-specific arguments for an
exchange. As shown in Fig. 2., there are different
exchange types with respect to message filtering
capabilities [191:

In a direct exchange, a message has a
routing key and is sent to the queue, whose binding
IS equivalent to the routing key. In case of multiple
queues with identical bindings, multiple message
copies are delivered, i.., a channel-based system.

A topic exchange forwards copies of a
message to all client queues, where the message
routing key matches a queue’s binding pattern, i.6.,
a subject-based system for publish-subscribe
delivery.
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In a fan-out exchange, messages are
forwarded to a set of queues without a specified
binding, i.e., channel-based system.

Aheaders exchange matches the headers of
a message against predicate arguments of client
queues beyond the routing key,i.., a content-based
system.

Messages are finally fetched from queues by
consumer processes. AMQP provides guaranteed
delivery, authentication, wire-level encryption, and
transaction-based messaging for reliability. In
terms of patterns, an exchange applies pattern Send
In case of direct delivery or One-to-Many Send in
other cases. Due to the self-contained type system
and self describing message content, messages are
dynamically typed in AMQP.

Examples  for  JMS-compatible  broker
implementations are OpenAMQ [201, JORAM [211,
WS02 Message Broker [221, SwiftMQ [23], Apache
Qpid [241, and Red Hat Enterprise MRG [251.

AMQP defines four types of exchanges. A
producer creates a message and sends it to an
exchange. Depending on the exchange type and
bindings, the message is delivered to queues, where
consumers can fetch it from (a) direct exchange; ()
topic exchange; (c) fan-out exchange; (d) headers
exchange. [3]

Message
key="news”

Message
key="news.wsj”

Exchange Exchange

bindings = ,news” bindings = ,news.*”
Queue Queue
Message Message
key="news.wsj”
Y
Y
Exchange Exchange
binding = ,#” A bindings = match

type = log V report”

ae] . e

Figure. 2. AMQP types of message exchange
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Extensible Messaging and Presence Protocol

While the XMPP 26112710281 has been intended
as an open standard for instant messaging,
presence information, and contact list maintenance
in chat applications, it also has middleware
properties. In its base specification, XMPP
exchanges messages as XML stanzas in client-to-
service and service-to-service communication for
federated services. An XMPP service therefore takes
the role of a broker.

XMPP is particular attractive for MOM scenarios,
where Web agents are involved because it supports
HTIP as transport mechanism and most Web
browsers and JavaScript runtime environments are
capable of processing XML stanzas. Furthermore,
XMPP is also considered as a Suitable messaging
protocol for Internet of Things applications [29]. The
protocol is extensible, and extensions are specified
In @ community process. MOM-specific extensions
dre:

Transfer of Base64-encoded hinary content
with an assigned MIME media type [301;

RPG over XMPP [311;
Service discovery L321;

Publish-subscribe  [331  for  broker
scenarios, extended addressing [341 for message
routing, and event notification extensions [331[361;

Reliable message transport [371; and

SSL/TLS protected transport mechanism and
S/MIME [38] for end-to-end message encryption.

By default, messages in XMPP are XML stanzas
and bodies are restricted to text only; there exists a
notion of message type, but it is limited to instant
messaging applications. Therefore, out-of-band
signaling or a custom protocol, e.0., XMPP bits of
binary [391, is required to discover message content

tynes in a middleware scenario
VALLIS
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XMPP can also serve as a messaging
infrastructure for SOAP/WS-* Web services [4011411.
Beside instant messaging, XMPP has Dbeen
successfully deployed in the VIRTUS middleware for
Internet of Things applications [421 using the real-
time collaboration server software OpenFire [43].
Another software that offers XMPP messaging over
WeD-Socket is the Kaazing WebSocket Gateway [441.
[3]

Streaming Text Oriented Messaging Protocol

The simple text-based wire protocol STOMP [45]
is for asynchronous message exchange between a
client and a service or broker with simplicity and
interoperability in mind. In the open Standard of
STOMP, a client and a service establish a session and
asynchronously exchange frames of type Message,
Receipt, or Error; a frame is partitioned into a
command, header fields for metadata, and content
of a certain MIME type. Messages are therefore
dynamically typed. The protocol  supports
transactions and acknowledgments for reliable
message delivery.

STOMP supports either bilateral messaging, i.6.,
Send and Receive, or broker-based publish-
subscribe for One-to-Many Send interaction. Two
notable service implementations are CoilMQ [46]
and, for the latest protocol version 1.2, Stampy [471.
[3]

Message Queue Telemetry Transport

MQTT [48] originates from IBM and is now an
open 0ASIS standard 491 for lightweight machine-
to-machine messaging and Internet of Things
applications, where bandwidth is limited. MQTT is
intended for broker-based publish-subscribe
architectures, One-to-Many Send interaction. An
MQIT message can encapsulate binary payload up to
206 megabytes, but there is no notion of content
type. The participating parties therefore nave to
agree on allowed formats out-of-band. For
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reliability, the protocol offers acknowledgments and
retransmissions, but there is no transaction
functionality.

Two notable MO  broker  software
implementations are HiveMQ [501 and Mosquitto
[51. Both Support Web clients using WebSocket.
Another application that relies on MQTT messaging is
Facebook Messenger [921.

Data Distribution Service for real-time systems

The open Standard DDS [53]1 specifies a
machine-to-machine MOM for publish-subscribe
message distribution, real-time message delivery,
scalability, and high throughput. Fields of
application include the finance and defense sector,
industry, aerospace, Internet of Things, and mobile
devices [54].

Gontrary to MQTT, DDS facilitates a data-centric,
peer-to-peer interaction in the spirit of Fig. 1. (a). A
domain partitions entities such as publisher,
subscriber, and topic. A topic in a domain has a
unique name and a strong datatype for publishing;
these types are specified inan DL, and messages are
therefore statically typed. Subscribers inthe domain
request data via the topic, and publishers in the
domain are responsible for message distribution
[53].

DDS supports rich Quality-of-Service policies for
data transmission. Interoperability —between
software implementations is achieved by the RIPS
[561 wire protocol. To locate endpoints of peers, DDS
provides dynamic discovery of publishers,
subscribers, topics, and datatypes with respect to
topics [341. Reliable message delivery is achieved by
negative acknowledgment when data is missing
[571. Security extensions for DDS, €.9., encrypted
transport, are still in a beta state at time of writing
[561.
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Notable software implementations are OpenDDS
[591, RTI Connext DDS 601, PrismTech Openglice DDS
[611, and Twin Oaks CoreDX DDS [621. [3]

Apache Kafka

Developed by LinkedIn, Apache Kafka [631 is a
message broker specification and implementation
for high-throughput publish-subscribe messaging,
I.8., One-to-Many Send interaction. Kafka has an
individual binary wire format protocol on top of TGP,
and for fault tolerance, it Supports clustering of
brokers, persistent storage, and replication of
Messages.

On a conceptual level, Kafka distinguishes between
topics for messages, producers that publish
messages, and consumers that subscribe to topics.
For every topic, a Kafka cluster maintains a
partitioned log, where every partition Stores an
ordered sequence of published messages. The
messaaes are kept for a configurable timespan, and
partitions are replicated and distributed over
servers in the Kafka cluster for fault tolerance and
performance. The distributed log in Kafka
guarantees the ordering of published and consumed
messages in a certain topic. For a subscribed topic,
a consumer maintains an offset in the message
sequence to keep track of already processed ones.
Through this offset, a consumer can also access
older messages if they are still available on the
cluster.

A message body is a byte sequence of a certain
length and has no notion of type. Content type
information therefore needs to be agreed out-of-
band or by using a custom protocol. An interface for
Web clients to subscribe to Kafka over WebSockets is
already in an experimental state [641.

Polyglot message brokers

A natural approach for interconnecting several
MOM standards is polyolot message brokerage.
Three  notable  JMS-compliant  software
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implementations in this area are Apache ActiveMQ
[651, RabbitMQ L661, and JBossS Hornetq [671.

Beside features for scaling and clustering, the
messaging core of Apache ActiveMa, referred to as
Apollo [681, uses the Openwire [691 wire format, but
also supports standards like AMQP, MQTT, and STOMP
over WebSockets. ActiveMQ furthermore provides a
proprietary HTTP-based RESTful API for Web clients.

RabbitMQ supports AMQP, STOMP, MQTT, and also
HTIP as transport. Messages over HTTP can be sent in
three ways: a native Web management API, STOMP
over WebSockets, and JSON-RPG for Web browser
Integration.

HornetQ [6/1 iS @ MOM that originates from the
JB0SS application server. It supports AMQP, has an
HTIP-based RESTful Web interface, and provides
STOMP over Web-Sockets for Web clients. [3]

Message queuing as a service

Message brokerage has become an attractive
cloud service. A broker s a critical component in a
MOMarchitecture and needs fault tolerance, regular
maintenance, and scalability; a message queue
cloud service can eventually reduce cost. Amazon
Web Services offers Simple Queue Services (S08) [70]
for transporting untyped text-based messages up to
256 Kilobytes. SQS operates on a SOAP/WS-* WeD
service stack accessiple through HTIP and HTIPS
bindings.

Google’s App Engine offers Pull Queues [711 and
Push Queues [721 for messaging and App Engine task
distribution. Both queue types are accessible
through a RESTful APl and use JSON format for
messages. While Pull Queues need to be polled, Push
Queues rely on webhooks for HTTP-based message
delivery. Gooale has also announced Cloud Pub/Sub
[731, a broker-based publish-subscribe messaging
service for the App Engine, cloud apps, and Web
clients. Using a RESTful API, Cloud Pub/Sub
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distributes JSON based messages according to
topics. Subscribers can either poll for new messages
or register a webhook for notification. The service
supports  guaranteed message delivery by
maintaining a queue for every subscriber, and
messages are removed from the queue, when the
client acknowledges the message.

Microsoft also offers two cloud-based
messaging solutions: Azure Queues and Service Bus
Queues [741. Azure Queues provide direct messaging
between cloud services, and they are accessible
through a RESTful interface. Messages are
sequences of bytes and therefore not typed similar
1o Microsoft SOS. Service Bus Queues offer advanced
architectures such as publish-subscribe and
routing patterns. Windows applications and peers
can access a service bus through WCF or directly by
HTIP. A Brokered Message in a Service Bus Queue
explicitly refers to a user-specified message body
content. Service Bus Queues also offer an AMQP
Interface [75].

Two cloud services that offer AMQP brokerage as
a service are StormMQ [761 and IronMQ [771.
CloudAMQP specifically offers the polyglot broker
RabbitMQ as a Service [781. CloudMQTT (791 is
another pay-per-use broker for MQTT messaging,
8.0., for complex event processing in Internet of
Things environments. Rackspace Cloud Queues [80]
supports publish-subscribe architectures by a HITP
based RESTFul AP in the spirit of RestMS. [3]

ZeroMQ and Nanomsg

Although there are many comprenensive
messaging systems available, matching with the
application requirements could be very difficult and
Without required performance characteristics.
Gonsequently, in recent years, a new generation of
low Ievel messading services has appeared such as
IeroMQ L811and Nanomsg [821.
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The intelligent socket library ZeroMQ aims for
more flexible connectivity between peers. ZeroMQ
offers several network transports, including TGP,
UDP, and IP multicast, and a number of Sockets types
forarchitectural patterns. Messages are delivered to
athread- or process-local queue and made available
through a socket. The specification defines the
following socket types:

REQ and REP for bilateral Send-Receive;
DEALER and ROUTER for routing patterns;

PUB and SUB for publish-subscribe One-to-
Many Send;

PUSH and PULL for workload distribution
through One-to-Many Send and One-from-Many
Receive;

PAIR for asynchronous Send or Receive
between two SOCKetS.

IeroMQ has no notion of broker because itis a
socket abstraction. However, a MOM broker could be
implemented  using ZeroM). Messages are
sequences of bytes and do not have a specified
content type. The content type needs to be agreed on
out-of-band or requires a custom protocol.

An attempt to provide ZeroMQ access in Web
environments is NullMQ [831. The Javascript library
uses Web-Sockets and a modified version of STOMP
10 bridoe ZeroMQ messages into Web browsers.
IeroRPC [841 integrates RPC on top of ZeroMQ.
Information is  serialized as  JSON-based
MessagePack format and forwarded over ZeroMQ
connections. A service interface is dynamically
typed, and an ZeroRPG has been used in the dotCloud
Paas.

Nanomsg, however, is a reimagining of ZeroMQ-
a complete rewrite in C. It builds upon ZeroMQ’s
rock-solid performance characteristics  while
providing several vital improvements, both internal
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andexternal. [talsoattempts to address many of the
strange benaviors that ZeroMQ can often exhibit.

USE CASE - GERN

This section presents several implementations
where messaging-based communication has been
successfully adopted to solve the problem of
exchange information in distributed system. [85]

CERN Beam Gontrol middieware

The Beam Control department at the CERN
laboratory S using messaging for highly reliable
control/monitoring/alarmapplications for the Large
Hadron Collider (LHC). Since 2005, a cluster of
ActiveMQ Dbrokers, in a store and forward
configuration, is used to collect the critical data
generated by the safety systems (6.0. 30 producers,
2MB/s, 4.5K msa/s) and to forward it to many
consumers (e.0. monitoring tool, dashboards).
Being safety data mission critical, the store and
forward configuration allow to completely decouple
data production from consumption, preventing
misbehaving clients to affect data collection and
archiving [861. Moreover, the LHC Control framework
has been recently migrated from CORBA to ZeroMq as
communication layer [871. [85]

DAQ Online Monitoring

Messaging has been also extensively used in
several monitoring tools for Data Acquisition (DAQ)
systems, which are responsible to filter and collect
data from detectors (e.0. Nigh energy physic
experiments) to storage facilities. [85]

e ATLAS TDAD shifter assistant project

|t relies on messaging to distribute operational
alarms from private TDAQ network to GPN to a number
0f heterogeneous consumers. An ActiveMQ cluster is
used in @ master/slave configuration in order to
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minimize the impact on the required firewall
configuration to a single outbound connection. [88]

1hé STAR Oiline framemork

|t relies on an AMQP-based system for flexible,
loosely coupled distribution of detector metadata,
using messaging as unified transport layer for
processing, storage and monitoring. Moreover,
investigation has been done to re-write the control
framework over MQTI, profiting from the protocol
flexibility and interoperability [891. [85]

WLCG Messaging Service

Messaging has been also successfully used on
large-scale geographically distributed
Infrastructure. The WLCG (Worldwide LHC Computing
Grid) messaging service is the backbone transport
|layer used for monitoring WLCG sites and services
around the world, with more than 50000 clients and
an average message rate of 100 KHz. The monitoring
Infrastructure is based on STOMP with JSON payload.
Thanks to the interoperability of the STOMP protocol
across several broker flavours, heterogeneous
message-nroker clusters (ActiveMQ, Apollo or
RabbitMQ) are used in a scenario where client
applications produce toany and consume to all [90].
[80]

Conclusion

Messaging is pragmatic reaction to the problem of
communication in distributed systems. It allows
loosely coupled communication acting as
Intermediate layer between producer and consumer.
|t brings many benefits in distributed applications
flexibility and scalability, with implications in
application  and infrastructure  complexity.
Messaging systems are still evolving technology
with the AMQP standardization effort pointing in the
good direction, but still with partial adoption.
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Message brokers are solid and reliable technology
used as transport layer building blocks in many
projects and services, both within the physics
community and outside. In the recent years, a new
generation of systems is promoting messaging for
low-latency / high-throughput / data-intensive
communication, like ZeroMQ, narrowing use cases
and relaxing assumptions, but pushing the
boundaries of messaging applications towards new
domains and successfull implementations for
demanding GERN applications.
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Introduction

To be special and stand out - this is one of a
number of requirements which modern market
places on a functioning organizations. If we seek an
answer to the question of what constitutes
excellence of the organization, certainly we get the
following argument: Excellent organizations achieve
and keep the highest levels of performance
complying or exceeding the expectations of its
stakenolders, which undoubtedly included the
employees. Many organizations set-up their
activities by respecting the 30 9001 [31. Today in
Europe is used within the IS0 9001 a certified model
that s the result of an initiative of representatives
of European organizations called EFQM Excellence
Model. Essence of the model is composed in 8
concepts of excellence. One of the concepts is
“Achieving success™ through by competences of
employees and is closely follows on the conception
“Developing skills” of the organization. 10
certification provide to the organization re-
engineering of its processes and also improvement
these processes [4].

Quality management system is based on the
180/18 standard that focuses mainly on processes
and on the satisfaction of customers (intermediate
or ultimate); and by which both employees and
suppliers are involved [71.

The objective of the model i achieving
exceptional results by involving all employees to the
improvement of the processes, aspiring to efficient
management of the whole organization. Therefore a
significant key role in such organizations have
employees, creating the prerequisites for the
successful implementation of objectives of the
organization. EFQM Excellence Model identifies the
key roles of leadership, policy and strategy,
management of human resources and management
of partnership and resources that are implement by
the going processes to the results. The results are
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seen from the perspective of different aroups called
stakeholders - customers, employees and society.
The model is built on two key areas of criteria -
assumptions and results. The model is divided into 9
criteria, of which are 5 assumptions and 4 results.
While assumptions deal with what is carried out and
how it is implemented, results evaluated what has
been achieved by means of assumptions. Analysis of
the results create space for the suggestions of
assumptions  improvement  thus  ensuring
continuous quality improvement. The maximum
number of points that could be achieved is 1000. Each
criterion is evaluated by max. 100 points and
criterion 6 (results in relation to customers) a
criterion 9 (economic result) are evaluated by 150
points.

Human resources in EFQM Excellence
Model

The exceptional organizations appreciate its
employees and create a culture that allows the
mutually beneficial fulfillment of organizational
objectives and personal objectives. Organizations
develop competence of its employees and promote
fairness and equality. They care, communicate,
reward and recognize in a manner that motivates
employees inspires commitment and enables them
10 use their skills and knowledge to benefit the
organization. Exceptional organizations in practice
define the knowledge, competencies and level of
employee performance required for the achievement
of the mission, vision and strategic objectives,
efficient production plans, developing and retaining
talents, develop knowledge and competencies of
employees to determine their future employability,
motivate employees to engage in improvement and
innovation and recognize their efforts and
achievements to be involved in the improvement and
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innovations and recognizes their efforts and
achievements.

Employees are the most important asset of the
organization. The organization manages, develops
and release competences and full potential of its
people at an individual level to the level of the entire
organization in order to support its Strategy,
planning and the effective operation of processes.
Respect and impartiality, open dialogue,
empowerment, appreciation and recognition, care
and also ensuring a safe and healthy environment
are fundamental to creating commitment and
employee participation on the route of organization
1o excellence. Oroanization management and
management of employees is increasingly being
important in a time of change. Improving leadership
development, falent management and Strategic
workforce planning are critical since employees are
often the biggest investment in the organization.
Effective human resources management and
leadership of employees allows the organization to
achieve its own strategic objectives and would profit
on the strengths of employees and their ability to
contribute to the fulfiliment of Strategic objectives.
Successful human resources management and
leadership ~ support  employee  engagement,
motivation, development and participation. In the
context of total quality management is important to
understand that only satisfied employees can bring
the organization to the satisfied customers.

Strategic and comprenensive approach 1o
employee management and workplace culture and
environment are key part of the strategic planning of
the organization. Effective human resources
management allows employees to effectively and
productively contribute to the overall mission and
vision of the organization and achieve the
organization objectives. The organization controls
its strategic objectives with its own human
resources so as to identify, develop, deploy and
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improve transparently improve faking into
consideration the optimal success. Issues such as
the organization is able to attract and retain ability
of employees to develop and deliver products and
services in accordance with the objectives set out in
the strategies and action plans, taking into
consideration the needs and expectations of
customers. This includes regular analysis of the
current and future needs of human resources and
the development and implementation of human
resources management Wwith objective criteria
relating to recruitment, career development,
support, compensation, valuation and evaluation of
managerial functions.

The organization identifies, develops and keeps
competences of employees. If the organization
creates a structure to allow its employees
continuously develop their own competences,
assume greater respongibility and show more
initiative, after that the employees contribute to the
development of the workplace. This can be achieved
by that they combine their own performance
objectives with the strategic objectives of the
organization and also by involving them in the
development of policies related to education,
motivation and valuing of employees. In practice
this assumption may be concentrated in
competency strategy that describes the need to
develop competences of employees and methods of
application (e.g. learning from colleagues, working
movement/mobility, other training).

Employee involvement is fo create and
environmentin that employees have influence on the
decisions and actions that affect their work. It
involves creating a culture that supports the
mission, vision, and values of the organization in
practice, for example recoanition and appreciation
of creativity, good thoughts/ideas, a special effort.
The model focuses on the ability of
managers/leaders and employees to actively
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cooperate in the development of the organization,
demolish the structures by creating dialogue, scope
for creativity, innovation and recommendations for
improving of the performance. Employees should be
supported in order to fully use their potential. A
suitanle implementation of human resources policy
depends on all leaders and managers of the
organization by demonstrating that they care about
issues related to employees and their personal
benefits and that actively promote a culture of open
communication and transparency. The commitment
of employees may be achieved by formal forums
such as the consulting commission and daily
dialogue (6.0. the proposals to improvement). It i
also good practice to implement satisfaction
surveys and leaders evaluations to get more specific
evaluation of work climate and the use of results to
implementation of improvement.

Standard of human resources
management in organizations applying
the EFQM Excellence Model

Objective of this paper is to highlignt the level of
achieving requirements in the organizations in
Slovak Republic that implement the EFQM Excellence
Model andin the National Prize of the Slovak Republic
for quality were among best evaluated. Results are
presented for the years 201-2014. Those
organizations can be considered as exceptional in
Slovakia. To the evaluation of the level of human
resources were selected 18 organizations, thereof 16
business subjects and 2 public administrations.

In order to assess the level of fulfillment of
individual concepts of EFQM Excellence Model, is
necessary toidentify the level of fulfillment of the all
criteria of the model, allocate criteria related to the
uman resources management (assumption
criterion 3and result criterion 7, as well as the total
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number of points achieved for the organization as a
whole.

Assessed oOrganizations have achieved a score
between 403 to 562 points. The average value of 18
organizations has reached 368 points. We present
point rated only because certain ratios compared to
other criteria, respectively organization as a whole.

This paper focuses on monitoring the level of
criteria dealing with strategy and human resource
management. This area concerns the assumption
criterion 3 and result criterion 7. Average rating of
evaluated organizations is for assumption criterion
3 employees - 40,01 points and for result criterion 7
results in relation to employees - 30,37.

Average number of achieved points
Inthe $et of data in criteria 3 and 7

30,37

M 32 employees
M 7 results in relation to employees

Figure. 1. Average number of achieved points in
the set of data in criteria 3and 7

The Fig. 1shows that the organizations aretrying
10 create good assumptions for human resources
management congidering to fulfill of the strategy,
vision and mission of the organization. Froma lower
evaluation result criterion is evident that the
assumptions are not always adjusted to the
satisfaction of the employees, i.6. the perception of
employees S Iess than leaders expect.
Simultaneously result criterion indicates the
average performance of processes related to human
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resources management. In terms of process
approach to managing human resources it can be
concluded that the stremgth of exceptional
companies is planning, fulfiliment of plans, but
their implementation is not systematically
addressed. Improvement of processes related to the
human resources management s only in some areas
and often does not result from reactions of
employee s Side.

Average number of achieved points
in individual criteria

9 Key performanc eresults _S,BE
8 society resuits | D 26,42
7 Employee results — 30,37
6 Cusomer resuits | T ;1,57
5 Proceses — 40,84
4 Partnership & resources A
3empioyees | [P 40,01
25trzegy (D 39,77
1 Leadership | (NN 35,72

0 20 40 60

Figure. 2. Average number of achieved points in
Individual criteria

The Fig. 2 shows the average values achieved by
individual criteria EFOM Excellence Model in the
evaluated organizations. On the chart is clearly to
see the balance of levels of each assumption
criteria. It follows that the organizations have well
estanlished conditions to achieving excellence of
the organization, so they have a defined Stratey,
clearly stated the objectives and these objectives are
implemented by competent employees. The question
is if the strategy of the organization is fulfilling
efficiently and to the satisfaction of all
stakenolders.

The Fig. 3 below shows us to convert the point
gvaluation of individual criteria of model to
percentage fulfiliment. Here we give the conversion
due to the comparison of achieving the level of
criteria 3 and 7in individual organizations that had
different overall point evaluation.

Achieved results in percentages in
Individual criteria

2 Key performance results A :: -
8 Society resuis [N 7,18
7 Employee results R 25
6 Customer results TR 14,01
5 Processes A 11,10
4 Partnership & resources A 11,06
3Employees Y 10,87
1 Sraegy T 10,50
1 Leadership (RN 10,79

0,00 5,00 10,0015,00 20,00

Figure. 3. Achieved results in percentages in
individual criteria

In Fig. 4is summary comparison of the level of
achievement of criteria 3 and 7 in individual
evaluated organizations. Follows from the above
that many organizations, even though it is closer to
the concept of an exceptional, they inefficiently
manage human resources and employees do not
perceive approach management to the employees as
a very satisfied. This unflattering approach can be
noted in the organizations no. 8 12, 16, 17 and 18.
Although in organization is created Strategy of
human resources management, but that is provided
toemployees, are not that what just suits them.
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24

Employees - comparison of assumption and result criteria of the monitored
subjects (% proportion of obtained number of points)

16,00
14,00
12,00
10,00
8,00
§00
4,00
2,00
0,00

1 2 3 4 5 6 7 8 9 10 11 12 15 16 17 18

| m3 Employees =7 Results in relation to employees |
Figure. 4. Comparison of assumption and result criteria in set of data

The percentage expression of achieved points in individual criteria

100% |

90% |
80% |
70% |
60% |
50% |
40% |
30% |
20% |
10% |
0%
1 2 3 4 5 6 7 8 9 10 11 12 15 16 17 18
1 Leadership 2 Strategy
3 Employees =4 Partbership & resources
m5 Processes =6 Customer results
m7 Employee results =8 Society results
m9 Key performance results
Figure. 5. Percentage expression of the number of achieved points in individual criteria
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OntheFig. 5is possible tocompare the individual
evaluated organizations in all criteria and its
individual proportions of evaluations between the
individual criteria.

Evaluations have been carried out by an external
evaluators. It also includes the identification of
strengths and suggestions to improvement. Below
are showed the key and most frequently identified
strengths, as well as suggestions to improvement.
Suggestions to improvement should be the basis for
drawing up called improvement action plan.

Strengths of assumption criterion 3- employees:

Determination of organizational structure
linked to the process management.

The set structure of documents and records
in human resources management (internal
directives in field of human resources management,
database of internal employees, work placement
profiles personal employee card, appointment
letters, employee evaluation sheets, register of
responsibilities and competences),

Human resources planning.

The financial and non-financial system of
remuneration and pricing, including records.

The use of tests in selection procedures.

The use of communication channels
(intranet, e-learning).

Fistence of communication Strategy
creates conditions for the involvement of
stakeholders into the development of organization.

Eistence of the concept of integrated
communication creates conditions for effective
communication of all selected communication
channels regard to the target aroup.

The use of satisfaction surveys of
employees to improve their own approaches to
communicate the principles of excellence and
development plans of employees.

logical scheme of human resources
management/activities of HR department.
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Education plan created on basis customer
requirements, the organization as a whole and
sugaestions of superiors.

Getting the feedback from employees
throuan surveys.

The development and use of vertical and
horizontal communication.

An extensive variety of communication tools
and planning work meetings.

A stable and transparent remuneration
system that follow up on employee performance.

A wide variety of support tools from the
social program.

An extensive support of social, cultural and
sport activities for employees and their families.

Motivational mechanism of financial and
non-financial ~ motivation ~ for  submitting
implemented “proposal to improve™.

The creation of competency model.

Respect and compliance with the
organization Code of Ethics.

Introduced system of evaluation and self-
evaluations of employees.

Mentoring and tutoring of new employees.

Gontinuous improvement of the adaptation
process of new employees.

The effort to transferring good practices
from abroad through educational trips for
employees.

Development of care plan for employees.

The moral valuing of employees by
management.

Social, cultural and sport activities for
employees and their family members.

Strengths of result criterion 7- results inrelation
1o employees:
The developing activities in area of
monitoring perception of employee Satisfaction
(6. satisfaction survey of employees).
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Presented positive results in certain areas,
for example increase in the number of employees,
stabilized turnover rate, growing trend of Survival.

Regular review of the employee satisfaction
set as a standard tool of feedback and evaluation of
the appropriateness of the policy tools of HA.

Improving the results between {wo
organized surveys.

Linking approaches, the cause and results
0f Surveys as a consequence.

Existence of objective indicators.

A significant  shift in  motivation,
information and communication between the years.

comprenensive measuring of employee
perceptions through an extensive questionnaire.

Appropriate structuring surveys.

Suitable expression of results as equity
indicators.

Show a large number of results mostly as
positive trend.

Monitoring education effectiveness.

Proposals to improve the criterion 3

A clear definition of the differences in the
management of permanent employees and the part-
time employees.

Presentation of solutions of suggestions
from employees, alternatively from the black box.

Presentation of examples of using the
feedback in relation to employees (e.g. from audits,
meetings, satisfaction Surveys, etc.).

Linking the efficiency, productivity and
profitability of work to evaluation of employees.

Development of -learning activities of the
company in accordance with the communication
strategy and HR development Strategy.

Knowledge management as a further
potential development of an organization towards
excellence - indication in the form of project Sharing
knowledge, position of manager to knowledge
management.
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Gare of employees has a wide scope in that
IS not entirely clear its connection to the concept of
HR management and strategy as such.

Analysis of communication needs for the
development of the communication policy and
strategy as part of the strategy of human resource
management.

Existence of a comprehensive strategy of
human resources development instead of a partial
documents.

Description of mentoring and tutoring for
new employees/career development/adaptation
process.

Systemic
knowledge.

Description of the authorized members of
employees and mechanism of leader substitute to
performance and solve activities (the provision of
competences).

|dentifying communication needs of
employees.

Designing a comprehensive communication
policy/strategy (6.0. internal communication
strategy).

Description of the exchange of experience,
knowledge and findings among employees.

Improving of the use of unit/proportional
Indicators of performance against cumulative.

The creation of learning plan based on
customer requirements, the organization as a whole
and suggestions superiors.

Linking the training plan to the budge,
needs, claims of stakeholders and laws.

Description of teamwork (vertical and
horizontal) and development of team Skills.

A more detailed description of the Social
agenda and scope of support.

Performing regular analysis of the needs of
human resources.

dentification of employee
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Include the terms and conditions of career
progression in human resources management and
its use to motivate employees.

Developing a training plan according to
employee category and according to type of
education (categorized in IP human resources
management - A to H) and following the personal
development plans.

Showing the managers evaluation by
employees.

Evaluation of employee satisfaction with
the level of communication in the organization.

Evaluation of the effectiveness of resources
spent on education (budget/employee/errors).

Proposals to improve the criterion 7:

Monitoring of the perception and
satisfaction of employees and showing their
performance by using the full width of the
monitoring possibilities (see description of the
model 7a, 7b).

Seeking and finding an appropriate
combination of the methods of monitoring with
regard to the feasibility of obtaining relevant data
and information value.

Determination of key criteria and indicators
for monitoring the results in relation to employees.

Presentation of own objectives and trends
of reported results.

Define basis performance indicators in the
area of human resources and targeted and
consistent tracking of these indicators in relation to
HR policy.

Use benchmarking with the bestin a similar
group or at least with a diameter within the group to
most of results (also internal).

Tracking trends in satisfaction and
performance.

Use a mutual comparisons of development
of operational results and planned objectives of
ensuring interpretability development trends.
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Seeking for ways of increasing return of
filled up questionnaires.

Propose measures to prevent decling in
satisfaction.

Few of relevant performance indicators in
relation to employees.

Monitoring  of  performance  as
remuneration, turnover, innovatory suggestions,
ansenteeism, use of the social fund, evaluation of
the training cost, implementation of the plan of
education etc.

Insufficient range of data in terms of time
coverage that do not permit a reliable medium-term
trend.

Planning of the operational objectives to all
results.

Monitoring the level and form of benefits for
employees and its regularly reviewed.

Conclusion

Any organization cannot function without human
factor and of course cannot even build any system.
Involved, loyal and skilled employees are therefore
an essential condition for the success of the
organization and its sustainable development.

The total potential of employees can used to benefit
0f organization through common values, growing
mutual trust and facilitating initiatives. It i
Important that critical organizational objectives and
priorities as well as ways and means of its achieving
have Dbeen accepted by all employees.
communication within the organization should
ensure linkages and relationships between
organization management, individual departments
and employees themselves. Main objective s o
engage the entire company in achieving envisaged
objectives, strengthen internal intearity of the
organization social system and work towards
excellence.
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Introduction

A major issue that occurs during preparation
of large long terminfrastructure projects is always
a preparation of project documentation. If we are
planning a long-term infrastructure project all
risks have to be foreseen. In a country with a
marginal  economic  growth  all  bigger
infrastructure projects have to be partially funded
hy the EU. In those countries one of bigger risks is
the possibility of changes in a strategical
approach towards those projects due to inexistent
and incoherent national long-term development
strategy. Standard approach in projects funded by
the EU consists of two elements. First element is
hased on methodology of risk analysis which is
described in a CBA guide 2014, issued by the EU.
second element is an international project
experience of the Consultant in a project cycle. CBA
i an analytical tool to be used to appraise an
investment decision in order to assess the welfare
change attributable to it and, in so doing, the
contribution to EU cohesion policy objectives. The
purpose of CBA is to facilitate a more efficient
allocation of resources, demonstrating the
convenience for society of a particular intervention
rather than possible alternatives. Risk analysis
within EU is defined as an assessment of
probabilityleading to changes invariables or tasks
that may occur [11. By assigning an appropriate
distribution of probability to the critical variables,
distribution of probability for performance
indicators can be estimated if applicable. The risk
analysis is done in order to assess potential
impacts of risks on the project respectively the
planed measures. In general, the standard
approach is applied as follows:

Risk analysis is donein 5 steps.

Step 1: A list of risks will be elaborated. That
list will be prepared including most relevant risks
for projects focusing on implementation.

Step 2: For each risk estimate the probability
for occurrence of the risk (high - medium - low)
and the description of the potential events leading
toit will be assessed and described. This Should be
done by a panel of experts knowing the project and
market conditions.

Step 3: For each risk estimate the potential
impact on project performance (Significant -
medium - insignificant) and the description in
which way the risk would affect the project
performance will be assessed and described
(panel assessment). In fact, the impact on delay
and cost will be mentioned in order to use that for
an overall impact the cost estimation and project
schedule. This should be done by a panel of experts
knowing the project and market conditions.

Step 4: The next point includes the preparation of a
risk matrix and identification of critical risks (=
medium or high probability for occurrence AND
medium or significant impact).

LoLow riskw

Important
risk, risk should
be monitored

Critical
risks, mitigation
measures
needed
[nsignificant
Medium
Significant
Table 1. Impact/probanility table

Step 5: The final step includes the quantitative
risk analysis (Monte Carlo simulation) of only
critical risks  (if ~ applicable  respectively
assessment of the risk and data availability),
subject to data availability. Panel estimated
probability for risk occurrence includes possible
ranges of risks (expected, minimum and maximum

Probability

Low Medium High

Impact
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No.

11

1.2

1.3

14

1.9

1.6

1.7

1.8

19

110

possinle values) which mean triangle probability
distribution is applied.

Finally, a mitigation measures will be described
and recommend for selected critical risk but also
for the determined important risks in order to
handle the probability and impact depending on
the overall results [2].

Risk analysis preparation

The risk preparation deals with the description
of the risks, the assessment and final
prioritization of the risks [31.

The main risks that are relevant for the further
analysis using the partition as follows:

- Political, legal and administrative risk

- Technical (including design and
construction) and operational risks

- Financial risks

- Social and cultural risk

- Environmental risk

In this paper authors will emphasize the
relation of political, legal and administrative risks
on technical projects.

List of rigks

Risk

Missing the target - implementing
of project main goals

Missing the target - implementing
0f project main tasks

Missing the target- Increase of
competitiveness of project

Change of strateay of project

Main project supplier’s contract
Contractor’s bankruptcy
(Supplier)

Technical allocation

Delays related to project goal
implementation

Service Level Agreement (SLA) with
the supplier (not signed)

Spare part management / contract
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Political, leoal and administrative risks

Description

Delay inimplementing of project main goals leads to impacts on the connected project
in EU. To be expressed in month of delays.

Delay in implementing project main tasks leads to impacts on the connected project in
EU. To be expressed in losses of revenues.

Delay in implementing project main goals and tasks leads toimpacts on the connected
project in EU. To be expressed in 10SSes of revenues.

Gan cause changes in design phases and losses of already invested funds. To be
expressed in monetary terms and months of delays.

Negotiation and signing of the contract (Selection of supplier) can cause changes in
project start and roll out, selection of supplier contract negotiation. To be expressedin
in months of delays.

Gan cause new tendering procedures and negotiation of contracts. To be expressed in
monetary terms and months of delays.

Approval by the national applicable law authority. To be expressed in monetary terms
months of delays.

Implementation of the technologies requires information and coordination procedures
with operators of neighbouring states in depending on their technologies. To be
expressed in months of delays.

SLA (defined service level) must be agreed in order to avoid additional costs within
operation. To be expressed in monetary terms.

Regulations according to the spare part handling (Supplier) has to be defined and
aareed (contract, negotiation, Specification). To be expressed in monetary terms.
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Permission according to communication in the neighbouring states is necessary for

R CONIFact forproject implementers starting operations. To be expressed in months of delays.

Analysis after project

12 implementation

Future development may be different than forecasted. To be expressed in % foreseen.

Table 2. Risk description - political, [egal and administrative risks

Risk matrix
The risk matrix, as shown below, illustrates the assessment of the risks that have already been
described. The assessment includes the probability, the impact and the type of impact.

Probaility [si;';':fgm_ fipe of
Risk (high- medium- : impact Description
o) medium-
insignificant) | (costs-delay)
1 | Political, legal and administrative risk
The planned measures and
Vissing the target - mulementatmn on the project
. ) : . main goals change due
11 | implementing of project main Low Significant Delay L -
political decisions as soon as
goals e )
the project implementation
reaches the major target.
The planned measures and
Vissing the target - mulementatmn on the project
. ) . . main goals change due
1.2 | implementing of project main Low Significant Revenues o "
nolitical decisions as Soon as
tasks T )
the project implementation
reaches the major target.
The planned increase of
competiveness on the project
Missing the target- Increase of o main tasks change due
13 ) . Low Significant Revenues o "
competiveness of project political decision as soon as
the project implementation
reaches the major target.
Current strategy of project is
defined due previously
14 Change of strategy of project High Significant | Delay & Costs | "chned Mmain 0oals and main

tasks. The implementation
strategy has not yet been
finalized and approved.
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Risk

1.9 | Main project supplier’s contract

contractor’s bankruptcy

1.6
(Supplier)
1.7 Technical allocation
1 Delays related to project goal
‘ implementation
Service Level Agreement (SLA)
with the supplier (not Signed)
Spare part management /
1.10
contract
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Impact
(Significant-
medium-
insignificant)

Medium

Medium

Significant

Medium

Significant

Medium

Type of

impact Description

(costs-delay)

Study phase s ongoing and
further planning phases will
detail the specification, tender
process and contract
negotiation

Delay

Economical (strong) suppliers
are mostly responsible for
systems. The tender procedure
should reflect on economic and
technical capability of the
supplier.

Delay & Costs

The application (inquiry should
be started immediately in order
to consider times of the
authorities. In general, (EU), it
should be no problem. In some
cases, costs could accrue. If
that could not be handled the
infrastructure and equipment
could not be commissioned.

Delay & Costs

Information and coordination
procedure must be
implemented with neighboring
countries. (EU benchmarks are
availanle).

Delay

The task should be considered
before operation and
awareness must be taken
because other supplier will not
solve problems with the
systems. Agreement could be
prepared on the basis of
experiences.

Delay

SLA could be negotiated and
contracted (standard).

This is part of the tender
documents and must be
clarified before in order to keep
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AUREA

Delay



Probanility Impact Type of

Risk (high- megigm- |~ SoMeAt - impag
0w medium-
insignificant) | (coSts-delay)

Description

the system running during
operation (decrease in
availanility).

The coordination with
contracts for project oW Insignificant Delay neighbouring states needs to
implementers be done (EU standards, and

experiences are availale).

1.1

Moderate growth rates
forecasted and the foreseen
: : 0 : -
AH?WSIS after n_m]ect Mediu Ingignificant /oforeseen fﬂSUlI'IS ngrtlv ﬂﬂGlInIng. The
implementation results project implementation
focuses on international

projects.

112

Table 3. Risk matrix

The risk analysis will only congider the highlighted measures of the highlighted option. The qualitative
riskanalysis (as initial preparation) is reflecting the stage of the project development cycle at which project
IS currently in: study preparation is ongoing, design has not yet been started, and works are not yet
tendered. That analysis could also be done for further project pnases as design or tendering [41. The risk
analysis excludes the current projects that under preparation (different phases of realization) and focuses
on the overall preparation [51.

Prioritization
The prioritization can be separated as follows considering the two categories:

On the basis of the risk matrix and their assessment the prioritization is prepared as snown below [61, [71.
The prioritization includes the two categories “critical risk™ and “important risk”.

. Critical risks, mitigation measures needed

. Important risk, risk should be monitored and

The critical risks are summarized as follows:

. Change of strateay due political changes
Inadequate construction cost estimate
Lack of national finance

The risks that need to be monitored are summarized as follows:
VALLIS ntenational Journal - VALLIS AUREA - Volume 3 - Number 2 - Croatia, December 2017
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« Missing the target - Improvement foreseen by project main tasks and goals
- Service Level Agreement (SLA) is not signed

- Inadequate site Surveys and investigation

- Changeinrequirements

- Operational migration

- Failure existing technology

- Lackof information to technical requirements in tender documentation
- Lackof EU finance (funding)

- [nadequate supervision cost estimates

«  Cost overruns during construction

« Risk prevention and mitigation

The further on report deals with risk prevention and mitigation according to he defined critical risks as
well as risk that should be monitored [8].

oritical risks
Timing
Risk Prevention and / or mitigation (short, Residual risk in
medium, | comparison to risk matrix)
long)
Probability Impact
The project strategy implementation must be
Change o defined. Short Medium | Significant
strategy

Function in charge: state

The national co-financing (EU funding plus national
funding) must be clarified and agreed. A strategy
Lackor for using (innovative) alternative financial Vedum | Medum | Significant
national finance | instruments should be developed (e.g. EIB loan).

Function in charge: investor, ministry

The planning phase and further required

Inadequate investigations must be started on the basis of the
EUnSIrUGIiUn CUSI agreeﬂ Strategvl Me[”um Medium Slgﬂlflcam

estimation o _
Function in charge: investor

Table 4. Risk prevention / mitigation - critical risks

International Journal - VALLIS AUREA « Volume 3 - Number 2 - CFOHHH, December 2017 VALLIs
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Residual risk (in

Risk Prevention and / or mitigation Timing ) ) .
comparison to risk matrix)
(short,
medium, = Probability Impact
long)

Missing the target - The project must be implemented (promote) as
implementing of | fast as possible for reaching the target focus. The
project main design phase and needed investigationmustbe | gprt oW Medium
goals /tasks setup.

Functionin charge: state, investor

The task should be considered / negotiated before

Service Level operation. SLA could be negotiated and contracted
Agreement (SLAYWIth  (standard). Project experiences are available in
the supplier (not other countries
signed)
Function in charge: investor
short Low Medium
The planning phases have to be started and

Inadequate site supported by further required surveys and

investigation

Function in charge: investor

The requirements must be detailed as soon as
possible. Firstly, the general conditions e.0.
chancein technical level and step by step detailed due to the
requirements ongoing planning process. The requirements are
based on the decision according to the strategy.

Function in charge: investor

The required interfaces must be investigated and
Operational migration efined (Survey, stuay). Medium Low Medium
Function in charge: investor
The interfaces and the existing technology must

Failure existing be monitored and maintained (preventive _

Function in charge: investor

Lack of informationt0 - g technical documentations (design) nee to be
technical ' on a required level and the tender document must | gport oW Medium
[qUIrEmeNts N | e written by experienced experts / on the basis of
tender documentation | tne aiready prepared projects. The know-how
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Risk Prevention and / or mitigation Timing

(short,
medium,
long)

according to the technology has to be ensured and
tender specification defined.

Function in charge: investor
Long

The preparation of the project application must be
started early. EU financial technical assistance
Lackor EUTinance | myst e involved early in the project cycle to L00g
(funding) reduce time for project approval,

Function in charge: state, ministry, investor

The supervision costs should be extended on a

lﬂﬂﬂ_ﬁl_lllﬂtﬂ hasis of project experiences (national /
supervision cost international).

estimates
Function in charge: State, ministry, investor

The preparation pnase must be detailed with
surveys, investigation and planning’s.
Experienced (local / international) experts must
supervise the projects during and the contract
With the suppliers must be under consideration.

Gost overruns during | Investment cost estimates should be compared
construction Well with costs experienced with similar projects
implemented in the EU in the last years.
Gongsultations with plant and equipment
manufacturers were carried out to crosscheck
estimates with current market conditions.

Short

Function in charge: state, ministry, investor
Long
Long

Table 5. Risk prevention / mitigation - monitored risks

Residual risk (in
comparison to risk matrix)

Probability Impact

Low Medium
Low Insignificant
Low Medium
Low Medium
Low Medium
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Results of the risk analysis (critical
risks)

The risk prevention / mitigation in the last
chapter show measures for the critical risks which
leads chanaes in their assessment. Anyhow, the
risks are further critical and must be consideredin
a (Quantitative analysis. The overall risk
assessment is finisned here by discussing the
contingencies in relation to the probability of
overrun / underrun the cost estimate for the
implementation of project strategy [91, [10]
(without design costs).

Firstly, the probability distributions of the
selected critical risks have to be determined.
Afterwards, the Monte Garlo method will be applied
foranalysing the overall cost estimate. Finally, the
potential amount of contingency will be discussed
by applying and illustrating the statistical resuls.

In general, the risk analysis including the
Monte-Carlo method should give an understanding

of overrunning (or underrunning) of the cost
estimate (point estimate) by using a probability
distribution for critical variables and illustrating
the probability distribution of the overall project
60Sts as well. In making so, the accuracy of the
cost estimate can be illustrated by using a certain
statistical interval of confidence.

Probability distribution

The probability distribution of the selected
Variables will firstly be determined. AS already
mentioned the distribution based on expert
discussions and apply a triangle distribution for
each varianle, due to the missing data from the
past. So, the minimum and the maximum of the
Variables have been determined in discussions
with experts [11].

The following table presents the variables and
the estanlished distribution. After specifying the
distribution of the variables, the Monte-Carlo
method have been run (n = 4,000).

Risk Minimum Expected Maximum
Category
Political, legal and administrative Chance of strategy 0 6 "
risk [monthl
Lack of national finance 0 " "
[month]
Financial rigks
[nadequate construction
cost estimate [mEUR] o 10 4

Table 6. Quantitative risk analysis - probability distribution (triangle distribution)

One month delay amounts to 150,000 EUR in the consideration (assumption by the Consultant on the
hasis of project experience).
The figure below presents the results in form of a probability distribution and a cumulative distribution of
the cost estimate after the Monte-Carlo analysis. This first result doesn’t include a number of
contingencies.
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Figure 1. Quantitative analysis - probability of cost estimate (technical project) and cumulative probability
(without contingencies), 80 % confidence

The value represents the point estimate of the consideration and amounts to 100m EUR. In the case of 80 %o
confidence level the estimate ranges between 99 m EUR and 122 m EUR. This implies, the accuracy range
(without contingencies) amounts to -1 % to 22 %o. After describing the case without contingencies, the
consideration will be extended to the case including contingencies. The recommended level of the
contingencies depends on the assumed probability of overrun as well as underrun of the point estimate
among other things. The table below presents a comparison of different estimate accuracies for several
probabilities of overrun as 30 %, 30 %o, 20 %0 as well s 10 %o.

Gontingency

Probability of  Base Costm TotalCostm | euracy
OVerTun EUR Amount % EUR Lot
MEUR confidence]
500 100 8 B 108 9% 1013%
0% 100 1 1 114 15%107%
200 100 18 18 11g -0 103%
10% 100 9 2 122 3% 100%

Table 7. Quantitative analysis - Determination of the contingencies and the accuracy in depending on the
probability of overrun

The chosen contingency during the estimation of the
GAPEX amounts to 25 %. The current analysis has
shown that in the case of a probability of
overrunning of 10 % (80 % confidence) the
contingency is recommended with an amount of 22
O/. This implies, the selected contingency covers
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the uncertainties considering the assumptions and
explanations.

Conclusion

The presented analysis shows correlations and,
between other risks, the risk of changing political
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situations in correlation with financial risks. In
cases of technical projects, especially those whom
are related to long-term infrastructural
investments, the risk of changing the main goals of
the project due to unstable and inconerent national
strategical development strategies is humongous.
For that reason, this type of risk evaluation has a
great impact on foreseen results. In phases of
project preparation risk evaluation is the most
important step in order to have a clear view of a
situation. In countries, which are new members of
the EU the planning of big long-term technical
infrastructure projects is very delicate due to above
described risks. It is extremely important to do a
competent risk evaluation before closing the
financial part of the project funded by the EU. [121.
Cost Benefit Analysis (CBA) is explicitly required,
among other elements, as a basis for decision
making on the co-financing of major projects
included in operational programmes (OPS) of the
European Regional Development Fund (ERDF) and the
Gonesion Fund. Those funds are critical for financing
long-term infrastructure projects. In conclusion,
the analysis described in this article allows for the
selection of projects not only on the basis of the best
estimation, but also based on the risk associated
With it, simply by weighing the performance with the
risk [131.The expected performance, and not the
modal one, is the value that should be reported in the
application form for major projects requiring EU
assistance, whenever a probabilistic risk analysis is
carried out. In order to evaluate the result, one very
important aspect i$ the compromise to be made
between high-risk projects with high social benefits
on the one hand, and low-risk projects with low
social benefits on the other.
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THE PsycHoLOGICAL IMPACT OF GOLORS IN MARKETING

Abstract:

The Psychology of color is a scientific discipline
that Studies the different emotional states,
behavior and mood in humans, caused by the color
action. Golor as avaluable tool and anintegral part
of marketing communication directly affects our
subconscious and attracts or rejects us with its
hidden meaning. It i therefore very important to
choose the right color which achieves
communication with the consumer. Since the
market s flooded with various products full of
marketing messages, it i essential to make our
product distinguish from the crowd.

Keywords:

Marketing experts affect consumer behavior with
Integrated marketing communication through
Various market research. Better position of a
productinthe market andincreased profits, can be
achieved by proper selection and combination of
colors. The survey and statistical analysis of the
data were conducted by using descriptive
statistics.

psychological impact of colors; colors and marketing; intearated marketing communication; advertising
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Introduction

Colors dominate our lives and surround us. The
meaning of colors for people begins with the birth
and follows us throughout our lives.

The psychology of colors investigates colors and
corresponding impact on people. Various research
confirmed that people perceive colors differently.
Colors have positive and negative meanings;
therefore, it is important to choose a certain color
for a certain situation. If a goal were to influence the
on-line purchase decision, it would be wise to use
red color on the corresponding web site. Namely, red
triggers action and can therefore influence
consumer-s behavior.

Color is @ valuable tool, integral part of the
marketing communication that sends a powerful
message to consumers. The purpose of colors in
marketing communication is to attract people-s
attention and stay in conscious as long as possible.
|t is also very important to know for whom the
product i$ intended. Marketing experts are familiar
with the psychological influence of colors and
corresponding influence on (our) Subconscious
consumer mechanisms. Approximately 90% of
current, subconscious products judgments are
based on colors [11. Research showed that certain
product purchase decisions are made within 90
seconds of product observation [11. Due to the
mentioned, marketing experts make us buy certain
products by carefully choosing and combining
colors while creating consumer benavior at the same
time.

Marketing experts are very often misusing children
vulnerability and their receptivity to adverts, while
promoting certain products. Namely, majority of
companies use popular cartoon characters in
advertisements in order to attract children-s
attention and influence their behavior. Marketing
experts learned through time to think as children
and to “approach™ them the right way. In
advertising  various products for children,
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characters from cartoon Frozen are currently being
used the most. The mentioned has a very strong
influence on children and (enhances) creates the
necessity for the product. Color is also one of the key
factors in packaging design. In order to improve
sales, marketing experts have to carefully set the
target group of consumers when the sell a certain
product. Furthermore, it is also very important to
take into consideration psychological meaning of a
certain color and its impact on people.

Psychological meaning of colors

Color directly affects our subconscious, it attracts
0r rejects us. From a psychological point of view, a
certain color has a different influence on each
person, causing different emotional states,
benaviors and moods. Close connection of colors t0
our psychological state tells much about ourselves.
Some colors are accepted and desirable in different
cultures while others are undesirable due to causing
negative feelings or events. With their hidden
meaning, colors convey a universal message that is
above all racial, religious or sexual limitations [1,21.

The history of the psychology of colors
Long-term research show that color perception
defers among people, influences emotional State,
benavior and mood.

Aristotle was one of the founders of the theory of
color perception in the fourth century B.C. He
connected basic elements of fire, water, earth and
air with certain colors. Aristotle-s principles of
defining colors were used for two thousand years
until the general theory of colors was Set by Newton
[341.

Hippocrates, for example, discovered that light red
could have different impact on people compared to
dark red. According to Hippocrates- theory, the
impact of light and dark colors is different. By
concluding that colors could be used
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therapeutically, he set the basics of modern
medicine. Combining power of colors, music and
plants Paracelsus “renewed” philosophy of colors
and used it in healing [5].

Sir Isaac Newton set the theory of colors in 1672
According to Newton, colors are related to light. In
his experiment, Newton noticed that by releasing
white light through optical prism light brakes to
components [61. White light, heterogenic mixture of
Various types of beams decomposes into differently
colored beams called “color spectrum™ by breaking
ina prism. Every color in a spectrum is more or less
breakable depending on position. The least
breakable color in a Spectrum is red with maximum
Wwavelength [61. White sunlight is the sum of all
spectrum colors. Spectrum of colors consists of
seven colors: red, orange, yellow, green, blue, indigo
and purple. Every spectral color with a certain
Wwavelength and color spectrum is continuous - from
blue purple to orange. He described light as
electromaanetic occurrence, while first circle
diagram was developed in 1666 [7,8].

Primary colors of the Newton system are red, yellow
and blue. Their combination creates all other colors.
Many scientists tried to dispute Newton-s theory,
one of them being Johannes Wolfgang von Goethe.
He claimed that white light should break whenever
possinle. By reflecting the white light on the wall of
the room, there were different colors on the edges of
the circle, and the light in the middle was white.
Therefore, he concluded that color closest to the
White is yellow and a color closer to the edge is blue.
Leonardo da Vinci claimed that an eye absorbs the
light, i.e. electromagnetic waves. The term light
purports the occurrence, which allows us to see
things that are around us.

Light is @ narrow band of electromagnetic radiation
Vigible to the human eye, caused by an
electromagnetic field disorder. Electromagnetic
radiation covers wide spectrum of eneray but light is
only part of the total spectrum to which our eye

reacts. Tne wavelength of the visible part of the
spectrum ranges from 38010 750 nm. Human eye can
see approximately 160 nuances of colors in the
visible part of the spectrum [2,91. Electromagnetic
beams do not have limited wavelengths but tend to
mix together, meaning that visible light may also
contain some ultraviolet and infrared wavelengths.

‘&l LI | l‘goll

Dowling, 1987

Figure 1. Eye sensitivity to colors [9]

The meaning of colors has been changing for
centuries. The Celts used colors to describe the
elements surrounding them and the Americans
looked at colors as a basis for spirituality [11. The
color symbolism has been developing throughout
history depending on different cultures and races.
The basic anthropological colors of the Middle Ages
of Western Europe found in all civilizations were
white, red and black [101. Colors were used for
classification, labeling, differentiation, connecting
and confrontation purposes [1,71. Inthe Middle Ages
appeared concepts such as intensity, density and
color contrast. Golors have since 13th century been
used for labeling individuals and certain social
groups. Red was used for unbelieving Christians and
the most noticeable color was yellow.

Colors And Marketing

Colors as an integral part of marketing
communication
Color is a valuanle tool and an integral part of
marketing communication  sending  powerful
message to consumers. Recent studies showed that
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80% of information people remember relate to
colors.

The meaning of colors for people begins with the
birth and follows us throughout our lives. Vision is
the most dominant and most developed sense with
the greatest power to influence consumers-
perception. Research showed that as much as 60%
of @ purchase decision for a given product is based
on the correct color selection [111. Colors create
strong influence and cause reactions. Well-chosen
color attracts attention, relaxes, while other color
used in the same context can even irritate. As in
every segment of life, likewise in marketing the first
impression is very important therefore, color
becomes an important factor of consumer
communication.

Due to positive and negative meaning of colors, it is
very important to choose the right colors while
communicating with consumers. When launching
new products, designers carefully choose colors to
deliver a specific product message to customers. In
addition to color choices, packaging design is also
important and has to be appealing [121. Therefore, it
S very important to differentiate the products.
Customer will always choose the product which is
more appealing. Furthermore, a customer takes
approximately from 1/20 to half a second to notice
certain product. Research showed that buying
decision is made within 90 seconds [11. Due to the
mentioned, it is important to choose a color which
causes comfort. In such a short period, the brain
perceives only pleasant colors and neglects others.
Therefore, we should pay attention when buying
products for quality or for packaging [131.

Integrated marketing communication
Integrated marketing communication (IMK) is a
process of development and application of various
types of persuasive communication with consumers
and potential customers in a certain period. One of
the main goals of integrated marketing
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communication is to direct the behavior of the
selected audience. The process starts with a
consumer or potential customer and returns to the
goal of determining and defining the forms and
methods  through  which @  persuasive
communication process will evolve.

Five basic characteristics of integrated marketing
communication are [111: influence behavior, start
from consumer or potential customer, use of one or
all communication types, achieve synergy effects
and build long-term relationship with customers.

Consumer behavior and marketing

consumer Dbehavior represents the process of
obtaining and consuming products, services and
ideas from the consumer unit. It can be defined as
the behavior that consumers show in various
research, purchase, use and evaluation of products
that should meet their needs. According to the
American Marketing Association (AMA) definition,
consumer behavior is defined as a dynamic
interaction of knowledge and environment factors
that result in behavior and exchange of aspects of
consumer life [111.
In order to achieve success, the marketing strategy
should be based on the comprehension of consumer
benavior completely. The modern marketing
definition says that "marketing i$ @ human activity
focused on meeting the needs and desires of the
human exchange process." The consumer and the
company have their goals in the process of
exchange. The company's goal is to sell products
under the most favorable conditions. On the other
hand, the main goal of the consumer is to meet the
needs and wishes in the best way. Given that the
consumer society is constantly changing and
developing, there is no marketing strategy that
would be effective at any time for different products,
markets and industries [13].
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Children and marketing

In marketing is important to know for whom the
product is intended for. Research showed that small
children like warm and strong colors like red, orange,
yellow and magenta. When grown up, children
become more disciplined and loose the sense for
colors. Therefore, corporations “aim™ for children
as soon as they become aware their social
environment. Children-$ vulnerabilities and ads
receptivity, "lack of resistance" to advertisements
may be misused by marketing specialists [13].
Products to which brand labeling is the most
addictive for children are ketchup, mayonnaise,
coffee, headache, cosmetics, perfumes, beer and
cigarettes.

Figure 2. Advertisement for chesterfield from the
1960-ies [14]1

Children's advertisements are often indirect
because they attract attention more easily.
According to estimates, 90%o of knowledge is based
on information received by the media. Using popular
characters and powerful messages reaches
children's emotions, creating the need for the
product. The ads determine which products are
popular and which products children must have.
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Figure 3. USing popular cartoon characters in
advertising water Jana [15]

Marketing and brand labeling

Brand labeling is one of the biggest problems when
It comes to color perception. Through various
research and analysis, scientists tried to classify
thereactions andresponses of consumers tothe use
of different colors.

Thestudy,,The influence of colors inmarketing* [16]
shows that 90% of current, subconscious judgment
on products is based on colors. Gonnection between
brand Iabeling and colors depends on suitability of a
color which is used for a certain brand labeling. Itis
crucial to match the color with brand labeling since
It represents it in an adequate way. Purchase
decision of a certain product greatly depends on
colors. Namely, color influences the way a customer
perceives “personality” of a certain brand labeling.
|tis moreimportant to match a color with what brand
labeling represents rather than to follow the
meaning of that color. Green is used for
environmental brands (Timberland G.R.E.E.N) but
also by finance companies [131. The feelings, moods
and pictures representing brand labeling have the
most important role in convincing the customer to
purchase the product.
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Figure 4. Colors and brand labeling [16]

Colors in Advertising

Forms and goals of advertising

Advertising is a form of communication with a goal
toinform a customer on products or services. Final
goal of advertising is product sales and profit.

Goals of advertising [131: stimulation of primary or
selective consumption, advertisement of products
or institutions, creation of direct or indirect effects,
basic functions of advertising, communication
function, sales function.

Colors and packaging

Packaging is one of the key factors when selling a
product to a potential customer because it somehow
hypnotizes and encourages for purchase. The color
that produces the strongest effect is red, while
attractive colors on a packaging are orange, blue,
black, green, yellow, purple and gray. To improve
sales, marketing experts nave to carefully set the
target group for whom the product is intended. If a
particular product is for the younger population, itis
recommended to use strong and clean colors. Unlike
younger population who prefer strong and cheerful
colors, middle- and middle-aged population prefer
pastel colors. The cosmetic industry usually uses
light blue and light green color for advertising face-
care products. [1,81
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Key elements which should persuade customer to
purchase a product: symbols and words of a certain
product, illustrations and color.

By combining white packaging with different colors
a range of different messages can be obtained.
White packaging combined with red decoration
attracts attention to the product and encourages
excitement. On the other hand, if you want to
advertise a fun product, a yellow decoration is used.
Sophistication and prestige is achieved by using
black decoration or printing [171.

Figure 5. Product in white packaging [18]

By using black packaging, the degree of Secrecy,
elegance, cost and value is achieved and by
combining black packaging with any other color a
strong message can be sent to potential customers.
Furthermore, by combining black packaging with
golden printing elegance and sophistication can be
achieved. With the mentioned, our product attracts
higher-income market.

|f we want to attract women market, the combination
we should use s black packaging with pink printing.
Pink soothes the message we want to send. By
adding Dbrignter colors on the packaging, the
seriousness is reduced [17].
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Figure 6. Product in black packaging [19]

Blue communicates confidence, Strength, reliability
and unity. If we want product to look more
professional and serious, dark blue is used. Blue
encourages relaxation and calmness. Younger
population often associates it with mature people.
Blue is the favorite color of both sexes and is
therefore the safest color to use [171.

Figure 7. Product in blue packaging [20]

By using red on packaging, attention is drawn to the
product, senses are stimulated and excitement is
awoken at potential customer. Brighter nuances of
red are more exciting and energetic and generally
less perceived than darker nuances. Dark red is
perceived as professional and luxurious color. Black
printing on red packaging can add sexual
connotations to the product [171.

Figure 8. Product in red packaging (211

Green is used in the packaging of natural, organic
and healthy products. Green is the color of balance
and harmony of mind, body and emotions. If
elegance and sophistication are to e achieved, dark
green color is used, which implies wealth, luxury and
professional quality [171.

g
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Figure 9. Product in green packaging [22]

Orange packaging of product indicates the
availanility of products, entertainment and
adventure. When purchasing products in orange
packaging the product can be of high quality and
cheap or just cheap and of poor quality. By adding
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black on orange packaging the perceived value of the
prnﬂuct can be increased [171.
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Figure 10. Prl][lll[}t Inorange nackaglng [23]

Yellow inspires originality and creativity. If yellow
packaging is used, the product can imply originality
and innovativeness or sometning cheap or fun.
Products packed in yellow attract customer-s
attention.
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Figure 11. Product in yellow packaglng [24]

Using turquoise is ideal for cleaning products
packaging. It is also good for use in healthcare
because it balances emotions and calms the Spirit.
The combination of turquoise with red gives rise to
excitement and the combination of turquoise and
pink gives confidence to the female population. If
furquoise packaging is added to dark Dblue,
conservatismis achieved.

”

cun
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Figure 12. Product in turquoise packaging [25]

The use of purple in packaging implies luxury,
extravagance and top quality. Combining purple with
different colors on packaging sends a certain
message o potential customers. If we combine
purple packaging with gold or silver prints, luxury,
prestige and quality are achieved. By adding red
color the excitement is achieved, and by adding
magenta the liveliness is achieved.

Figure 13. Product in purple packaging [26]
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Reserach And Data Analysis

A survey on social networks [271 was conducted for
the purpose of research in August 2016, involving 54
respondents of which 55.6% were women and
44.4% were men. The questionnaire consisted of 21
questions, where two questions related to
demographic data and other 19 questions focused on
the set research goal. The obtained data were
analyzed by descriptive statistics. The majority of
respondents were aged 18-40 (59.3%) and
respondents of the age group younger than 18 years
and older than 40 years responded to the questions
in the same ratio (20.4%). The mentioned is a
limitation of the research as itis a small sample.
When asked "wiat is your favarite color?", majority
0f respondents chose blue and the color they prefer
the least is yellow.

When asked ,, What color Is according 1o you he
1east noticeable?”, respondents chose red (57%o of
respondents), vellow (33% or respondents) and
orange (more than 79%). Emotion that is usually
associated with red is love and passion (70.4%) and
with power the rarest (14.8%/). Respondents were
given the opportunity to give more answers to some
of the questions, which was also the case.

Figure 14. Emotions that respondents associate with
red

Emotions that respondents associate with blue are
trust (51.9%), wisdom (48.1%o), formality (35.2%)
and truth (24.1%).

Figure 15. Emotions that respondents associate with
blue.

Light is an emotion that repondents usually
associate with yellow. Out of 54 respondents 35 or
64.8% chose yellow which represents the light,
while the smallest number of repondents, 8 or 14.8%o
relates it with disturbance.

ol

Figure 16. Emotions that respondents associate with
yellow

Respondents usually associate green with
freshness (64.8%o).

Figure 17. Emotions that respondents associate with
green

When asked ,, What s the importance of colors in
advertising?*and majority of respondents, 53.7%
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stated that colors are important in advertising and
35.2% responded that they are very important in
advertising.
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Figure 18. Importance of colors in advertising

When asked ,, 2o you think that color influences the
purchase of a ceriain proguet?, 90.7% of
respondents disagreed.

Figure 19. The influence of colors on certain product
purchase

Psycholoay of colors has a great influence on food
selection in stores. The colors are closely related to
food and are one of the key factors in choosing food.
Studies have shown that people do not want to eat
certain food unless its color is different from what
they expected. The colors are responsible for
increasing or decreasing appetite in humans. By
stimulating emotional reactions, red increases
appetite more than any other color, and blue
decreases it.

When asked ,, What color decréases apperie?”,
81.3%/ of respondents opted for blue, while 12.5%
or respondents opted for red.

Figure 20. Colors reducing appetite

When asked ,, /s calor ane of the key markeiing
factors?*, more than 83%o respondents agreed,
While 11% stated that they do not know.

& YES
B O
I DY NOT ENORY

Figure 21. Golor as a key marketing factor

When asked ,, o marketing experts and cormoraiions
Negatively  influence  chilaren — mith - various
aavertisements?‘, more than 90% respondents
agreed.

Figure 22.The influence of marketing on children
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When asked , Wihat is the decisive factor wihen
purchasing a particular produet?, 66.7% of the
respondents answered that it was the packaging
design, while the other respondents decided it was
the price or quality of the product.

Figure 23. Decisive factor when purchasing a
particular product

Conclusion

Inthis research authors came to the conclusion that
color is one of the key elements of the whole
marketing strateay dominating in marketing
communication.

Marketing experts are very well acquainted with the
psychological meaning of colors and their influence
on consumers. With careful color selection in
communication, product design and advertising a
message that is based on the correct color selection
reaches our "awareness" and creates the need to
purchase a particular product. This leads to
persuasion and ultimately to the desired behavior of
the consumer.

In the survey conducted on 54 respondents it was
concluded that blue is the color usually chosen by
respondents and the color they prefer the least is
yellow. Respondents answered that the most
noticeanle colors were red (57% of respondents),
yellow (35%o of respondents) and orange (more than
1% of respondents). The emotions that are most
closely associated with red are love and passion
(70.4%), while the emotions that are associated
with blue are trust (51.9%]), wisdom (48.1%),
formality (33.2 %] and truth (24.1%). Light IS the
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emotion most closely associated with yellow, 64.8%/
of respondents associate yellow with light. Green is
usually associated with freshness (64.8%o). 53.7%
of the respondents answered that the colors are
important in advertising and 35204 of them
responded that it is very important to use colors in
advertising. 90.7% of respondents believe colors
affect the choice when purchasing a particular
product. By stimulating emotional reactions, red
increases appetite more than any other color while
blue reduces it and by research it is proven that
81.3% of respondents answered that blue reduces
appetite. Most of the respondents, 83.3% believe
color plays animportant role inmarketing andis one
of the deciding factors in product Selection.
Research question "Do marketing experts and
corporations negatively influence children with
Various advertisements?“ more than 90% of
respondents answered positively. The deciding
factor when purchasing a particular product is the
packaging design. Respondents also agreed that
marketing experts and corporations with various
advertising create a negative impact on children.
Furthermore, research limitation i a small sample
Size.
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INTER- ORGANIZATIONAL GOLLABORATION FOR INNOVATION IN

MANUFACTURING FIRMS

Abstract:

From day to day, taking part in the collaboration
process in different business aspects, especially
in the innovation process continues to gain in
importance. Innovation enables companies to
strive for a more powerful market position, while
inter-organizational cooperation is perceived as
an efficient means of enhancement of firm
innovativeness.

The purpose of this paper is to present the state of
inter-organizational collaboration for innovation
among manufacturing companies in Vojvodina,
analyzing cooperation among manufacturing
firms with different external parties, in different
innovation areas. Furthermore, the aim is to
examine the effects of inter-organizational
collaboration on the

Keywords:

Innovativeness of manufacturing firms in
Vojvodina. The data used in this paper was
gathered within the international project European
Manufacturing Survey.

The results are presented using descriptive
statistics and they demonstrate that the existence
and  frequency  of inter-organizational
collaboration, although quite present, depends on
external parties as potential cooperation partners
and on different innovation areas in which
collaboration could occur. Also, the research
shows there is a notable relation between inter-
organizational  collaboration  and  firm
innovativeness.

Inter-organizational collaboration; Cooperation; Manufacturing firms; Innovation; Innovativeness
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Introduction

Inthe present constant and dynamic changes in
gconomic and technological conditions, inter-
organizational collaboration appears as the
industrial response [11. In order to neutralize and
cope with competition intensity and market
heterogeneity, Some companies decide to engage in
joint cooperation with other firms and different
organizations [2].

Various potential participants have different
strategic objectives totake partin certain aspects of
collaboration. Higher level of motivation in certain
companies might be due to their perception of their
capabilities and resources to perform various
activities on their own. More Specific, large
companies can rely on their own resources, while
small firms tend to acquire the necessary resources
from the environment. However, albeit large
organizations may have necessary resources, SMES
are often a fruitful source of innovative ideas and
fresh perspectives. In practice, collaboration has
shown many benefits for companies, especially in
terms of innovation capacity building. However, not
all organizations recognize the benefits of inter-
organizational collaboration and cooperation,
although the percentage of companies seeing
collaboration as desirable is relatively high. This can
be explained by varying organizational cultures,
environmental climates and similar, influencing
those differences in the understanding of the
collaboration concept by different parties.

We do not have a clear understanding of how
inter-organizational  collaboration  affects
innovation in small regions such as Autonomous
Province of Vojvodina. Thus, this paper deals with the
collaboration concept in manufacturing companies
in the territory of Vojvodina. Related to that, three
research questions are defined:

The first research question of this paper is
to present the level of collaboration of
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manufacturing firms with other different external
parties, in different areas of innovation.

The second research target is to investigate
the perception of manufacturing firms regarding the
importance of different innovation areas.

The last research target is to examine the
connection between inter-firm cooperation and firm
innovativeness, more precisely, to analyze whether
more intensive inter-organizational cooperation in
new product development activities, as well as in R&D
activities, influences the higher firminnovativeness
in terms of innovative products.

For this purpose, we adopted Danneels’ [3]
explanation of “firm innovativeness as the outcome
of the innovation process, defined as the capacity of
the firm to develop and introduce a new product or
service™ and Dietz & Becker’s [41 view on innovation
output of firms as indicated by new products.
Although innovativeness could be also observed
from a wider perspective (including new processes,
technological concepts etc.), in this paper we used
the previously described definition to investigate the
existing connections between collaboration practice
and innovativeness. The assumption was that a
greater degree of collaboration in new product
development and R&D activities results in greater
Innovative development capacity, specifically, new
products introduction success.

The data used were gathered through the
European Manufacturing Survey (EMS), covering the
results from 2015 in the territory of Vojvodina where
the Faculty of Technical Sciences in Novi Sad had
carried out the EMS survey. The results are presented
using descriptive statistics. To the extent of our
knowledge, so far there are no recent studies directly
addressing this perspective on the topic in
Vojvodina. The results show that there is a high
degree of collaboration between manufacturing
companies in Vojvodina and external parties.
Nonetheless, the results demonstrate that
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manufacturing companies collaborating more often
with other organizations (companies and research
institutions) in product innovation activities or R&D
have introduced a noticeably higher percentage of
new products to the company and new products to
the market than the companies not engaged in inter-
organizational collaboration.

The paper is structured as follows. The
theoretical part briefly introduces the concept of
collaboration and innovation. The methodological
section explains the concept of EMS and describes
the process of data gathering. The empirical section
analyses the level and forms of collaboration of
manufacturing firms with external parties and
potential  connection  between inter-firm
cooperation and firm innovativeness. Finally, the
conclusion summarizes the findings with certain
implications.

Collaboration and Innovation

Intheir paper [3] the authors define the concept
of inter-organizational collaboration as a feature of
the innovation process referring to the extent to
Which other organizations form an important partin
the innovation process, where organizations can
stand for firms or for institutions.

According to [6], innovation represents ‘the
implementation of new or significantly improved
product, process, new marketing method, or a new
organizational method in business practice,
workplace organization or external relation’.

Nowadays, as the highest priority in achieving
competitive advantage is innovation [7],
collaboration with partners, customers and
competitors nas become Strategic imperative for
companies [8].

S0 far, many incentives for inter-company and
inter-organizational  collaboration have been
pointed out by different researchers and
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practitioners. In terms of positive effects on firm
innovativeness, collaborative linkages enable all
parts to exploit the benefits of knowledge sharing, to
benefit from complementary skills merged from
different firms [9], to take advantages of scale
economies inthe research process, cost sharing and
risk spreading [101, [111, [121. Furthermore,
cooperation results in faster product/service
development and faster speed to market [131, [14].

One of the main aims of any firm is to maximize
profits by using and improving its resources and
capabilities [131. Consequently, knowledge flows
and exchange are becoming essential priorities for
firms. One of the most effective ways to accomplish
this and improve the learning process is to
cooperate with external partners [121.

SMEs are prompt for the establishment of
cooperative relationships with other companies to
achieve market strenath, or to exploit new
opportunities [121. This could not be possible to that
extent due to their limited resources, both human
and financial. Although SMES may be well innovative,
they often do not have the commercial strength or
professionalism required to successfully exploit
their innovative ideas [16]. Related to that, the
success of an organization is not guaranteed only by
the ability to understand and generated advanced
knowledge, but also to transfer it into marketable
innovation as well [171. On the other hand, large
companies are less interested in cooperation for
innovation, due to the fact they possess the needed
technical and financial capability [111. However, in
practice, thereis significant evidence that the global
market leaders recognize the necessity to find
cooperation partners to design an innovative value
chain, combining their own core competencies with
those of other leading firms [181. Fostering mutual
trust as a basis of cooperation, companies are able
10 exchange resources and key competences to
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achieve the goals unreachable when acting
individually [19].

The decision to cooperate in innovation is
significantly driven by the fact that cooperation is
$een as an efficient way to ennance the probability
of innovation project success [201, [41. This is in
direct relation to the belief that the implementation
of additional external capacities raises the level of
innovation output [41. Nonetheless, analyses of the
effect of cooperation demonstrate that, on average,
cooperative firms have higher overall performance
levels than non-cooperative ones [41 as well as
higher R&D intensity L21].

Research methodology

The research methodology used
was a survey research. Specifically, data was
collected throuah The European Manufacturing
Survey (EMS), coordinated by the Fraunnofer Institute
for Systems and Innovation Research - I81. EMS
represents the largest European survey of
manufacturing  activities  whose  extensive
questionnaire covers questions generally referring
10 organizational concepts, collaboration for
innovation, cooperation issues, the application of
advanced technologies and innovative concepts,
project management, performance indicators and
others. The main focus of the survey is the
development and utilization of different types of
innovations by companies in the manufacturing
industries, and associated performance effects. In
2001, researchers at IS1 took the initiative to make an
international ~ survey, aiming to  gather
internationally comparable data by means of a
standardized method and core questionnaire that
was carefully translated into each participating
country’s local anguage. Since then, the survey has
been conducted every three years, constantly
expanding the range of participating countries. 80

VALLIS
AUREA

far, five multinational Survey rounds have been
carried out with about 3-year intervals while the
sixth round is under way (2015/2016).

Our research was based on EMS
data from the Serbian (territory of Vojvodina)
subsample from the year 2015. The responding
companies were from the manufacturing sector,
having at least 20 employees. The total number of
companies meeting the requirements in Vojvodina s
600. However, in order to ensure a representative
sample of companies equally distributed by
different  industries and  counties, 334
questionnaires had been sent, 123 of which were
returned (36.8%o response rate). Data gathering was
performed by the Faculty of Technical Sciences in
Novi Sad, firstly through the pre-test phase and two
phases of mass distribution.

The information asked for and analyzed
concerns the following:

Existence of collaboration with external
parties (suppliers, competitors, service organization
and research centers and universities) in specific
innovation areas (new products, new technical
processes, new product related services and new
organizational concepts).

Cooperation in R&D with other organizations
(Suppliers, competitors, service organization and
research centers and universities).

New product development.

Relevance of different innovation areas for
manufacturing companies.

Al questions were carefully translated from the
original sample and adjusted to the specificities of
the territory where the survey was conducted. An
example of one question related to the main sources
of innovative ideas for manufacturing companies in
Vojvodina is presented in figure 1.
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Where do major impulses/ideas for innovations come from in the following four innovation areas?

internal external
; Research  Business or
R&D/ Production  Customer CEO/ Customer Supplier  institutions, organisation
engineering service management or user universities  consultancy

New products l:‘ l:‘ l:‘ l:‘ D |:| l:‘ l:‘
sl [] [] [ ] [ [] [] [] []
New product related services l:‘ l:‘ l:‘ l:‘ D I:I l:‘ l:‘
New organizational concepts D l:‘ l:‘ l:‘ D |:| l:‘ D

Figure 1. Question on innovation process in EMS 2015.

Results
For the purpose of testing research questions, descriptive statistics was conducted by IBM SPSS.

Inter-organizational cooperation in specific innovation areas

Firstly, the percentage of companies that collaborate with other organizations or parties in specific
innovation areas is analyzed and presented. The defined areas of innovation in this survey are: new products,
new technical production processes, new product related services and new organizational concepts. Following,
figure 2shows the percentage of manufacturing companies in Vojvodina according to the external party they
cooperate with in specific innovation areas, those parties being: customers, suppliers, competitors, service
organizations (business or organization consultancy) and research institutions and universities. Finally, the
frequency of collaboration is presented in figure 3.

Table 1 presents the percentage of Vojvodina’s manufacturing companies that cooperate with external
organizations in specific innovation areas.

New produets 69.1% 1
New technical produetion process 58.5% 2
New produet related services 50.4% 3
New organizational conceprs 3.4% 4
Table1. Share of manufacturing companies in Vojvodina that cooperate with external organizations in Specific
Innovation areas.

The analysis demonstrates that organizations collaborate with other organizations and external parties
mostly in the domain of product innovation (69.1% of respondents). Furthermore, in the case of innovation
areas such as technical production process innovation and product related services innovation, the number of
companies cooperating is also above 50% (58.5% and 50.4% respectively). The lowest share of
manufacturing companies that collaborate with external parties is in the field of organizational concepts
innovation (37.4%).

Following, figure 2 contains the percentage of manufacturing companies in Vojvodina collaborating with
different external parties regarding each of the specific innovation areas.
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60

100,0%

90,0% 14,3% 18,0°

80,0% 45,3% 16.3% 40,4% -
: 18,0% Customers

70,0%
60,0%

8,5% Research institutions, universities

50,0% 17,7%
40,0% M Business or organization
consultancy

30,0%
| Competitors
20,0%

10,0%

m Suppliers
0,0%

New products New technical New product New
production related organizational
processes services concepts

Figure 2.The percentage of manufacturing companies in Vojvodina collaborating with different external
parties regarding each of the specific innovation areas.

Regarding new product development, manufacturing firms in Vojvodina mostly cooperate with their
customers (43.3%), and with their suppliers in the second place (25.3%o). When it comes to innovation in
terms of technical production processes, companies cooperate by far most frequently with their suppliers
(42.9%). In the area of new product related services the most frequent partner in cooperation activities are
customers (40.4%o) and following, suppliers (25.5%a). Finally, most of the companies have marked business or
organization consultancy as their collaboration partner in new organizational concepts development (37.7%).

In each of the Specific areas of innovation, the lowest share of manufacturing companies has pointed out
competitors as their collaborative partners. This may be explained by the insecurity of firms when it comes to
sharing their specific knowledge, expertise or internal processes to the competitors and by the fact that every
collaboration process requires intensive management of knowledge and information flows which increases in
case of cooperation with competitors.

Figure 3 contains the frequency of collaboration of manufacturing companies in Vojvodina with
different external parties regarding each of the specific innovation areas.

100.0%

90.0%
24.2%
80.0% 26.4% 17.4%
44.7%

70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

New products New technical New product related  New organizational
production processes services concepts

M Rarely M Periodically Often

Figure 3. The frequency of collaboration of manufacturing companies in Vojvodina with different external
parties regarding each of the specific innovation areas.
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Figure 3 shows that the majority of the
respondents reporting that collaboration of their
firm with other companies or organizations exists,
have also defined the frequency of their
collaboration as periodical or frequent. However, it
can be observed that the frequency of inter-
organizational collaboration is the most intensive in
the domain of new product development, mildly
decreasing in the area of new technical processes
and product related services. Finally, the frequency
of collaboration is lowest when it comes to the
innovation of organizational concepts.

Based on results presentedinTable1, Figure1and
Figure 2, it can be discussed that most of the
manufacturing firms are cooperating with other
firms, suppliers, buyers, competitors and research
institutions in the area on new product development
(69.1%p). Furthermore, the most common partners in
collaboration for innovation of products or services
are buyers (45.3%). Also, the results show that
manufacturing firms are choosing different
partners regarding different areas of innovation.
Compared to the results from similar studies, there
IS notable difference. While in Vojvodina most
manufacturing firms tend to develop Stronger
cooperation relationship with suppliers and buyers,
in developed European countries most of the
manufacturing firms are leaning towards more

intensive cooperation with research institutions.
Nonetheless, the Ssame study Shows that
manufacturing firms in developed European
countries are more often cooperating in new
technical production processes development, new
product related services development and new
organizational concepts [221.

Importance of different innovation areas for
manufacturing companies in Vojvodina

Figure 4 demonstrates the evaluation of
importance of different innovation areas for
manufacturing  companies in  Vojvodina.
Manufacturing companies participating in EMS were
asked to assess and rank 4 domains of innovation
activities (improvement of product offer with related
services, new organizational concepts, new
technological production processes and new
product development] in terms of their importance
for their companies. Companies were evaluating
using a scale 1-4, where 1is the most important and
Athe least important innovation area for them.

Manufacturing companies have assessed new
product development as the most important
innovation domain for their firm and business. That
IS one of the reasons why more attention is
dedicated to this innovation area in the next
sections.

4,00 ~
3,60 -
3,20 ~
2,80

2,40 -+

2,00 -

1,60 -

1,20 -

0.80 - B The mean value
0,40 -

0,00 T T T 1

Improvement of New
product offer  organizational
with related concepts

services

New New product
technological
production
processes

development

Figure 4. Innovation areas ranked by the importance for manufacturing firms
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Inter-organizational collaboration in product
innovation activities

The last research aim is to examine if there was a
connection between the existence of inter-firm
collaboration and the capability for new product
development, as an aspect of innovativeness. In
other words, the goal was to analyse if firms
cooperating with other organizations in new product
development  activities  have increased
innovativeness in terms of new products
development. In order to achieve that, the
percentage of companies that have introduced
innovative products to the firm and to the market in
the last 4 years has been compared considering
whether those firms are cooperating with other
organizations in product innovation activities or not.

New  product  development  requires
interdisciplinary approach which can only be
achieved by linking firms with other actors [23]. S0
far, firms where cooperation for innovation is
common practice have been introducing innovations
new not only to the firm, but also to the market 111
and in the same time with the opportunity to

100.0%
90.0%
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

29.4%

Collaborate within product

innovation

accelerate the process of product development
through collaboration [241. The main assumption is
that the firms collaborating with external parties in
the field of product innovation and in R&D innovate
their products more often than the companies that
donot cooperate or doso only rarely, both in the firm
and on the market.

The analysis showed that 65% of manufacturing
companies in Vojvodina claiming they are
collaborating with other organizations in the new
product development, have introduced new products
since 2012, out of which aimost 30%o are innovations
to the market. On the other hand, 25% of firms
claiming they do not cooperate in the area of product
innovation have introduced new products to the firm
and only 5% new to the market. Gonsidering this,
the assumption that firms collaborating with
external parties in the field of product innovation
innovate their products more often than the
companies that donot cooperate or dosorarely, both
In the firm and market has been confirmed in the
case of manufacturing companies in Vojvodina.

- 5IO%

Do not collaborate within the product
innovation

B New products in the past 4 years

Figure 5. Connection between the existence of inter-organization collaboration and product innovation

Inter-organizational collaboration in R&D
and firm innovativeness

Cooperation activities are considered as efficient
means for the industrial organization of complex
R&D and innovation process [111. As companies are
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experiencing pressure in terms of shortened time
from an innovative idea to its commercial Success,
they are realizing that R&D activities could not be
performed on their own, but rather through
acquiring knowledge and ideas from other
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companies and institutions [71. Furthermore, it is
perceived that cooperation increases the
profitability of research and development [25].

One of the incentives for undertaking
collaborative research and development with other
firms orinstitutions is the fact that the capacity of a
company to absorb and exploit the knowledge from
the external environment has a positive effect on the
probability of being a successful innovator [211. As
innovation activity is considered directly related to
the amount of money companies spend on R&D
activities [261 it is expected that firm collaboration
and joint investment in R&D will result in higher
innovation capacity. Generally, firms engaged in the
innovation process are recognizing the necessity of
taking part in R&D cooperation in order to obtain
expertise which could not be generated in-house.
considering that, R&D collaboration with other
companies and institutions is seen as the crucial
way to make external resources available and
usanle, since it enables efficient knowledge
transfer, resource exchange and organizational
learning [41. Finally, most commonly innovations
are associated with research and development
activities of the products [271.

100,0%

90.0%
80,0% 75.9%

70,0%
60,0% .
50,0% 46,6%
40.0% 37,0% 37,1%
30,0%
0,

20,0% 17,2%
10,0%

0,0%

Taking the previously —mentioned into
consideration, it seemed important to analyse the
practice of R&D inter-organizational collaboration in
Vojvodina, in order to present the degree of existence
and frequency of such practice. Furthermore, the
assumption was that the firms claiming they have
introduced a new innovative product in the last four
years will mostly be those taking part in R&D
cooperation. This hypothesis is based on the fact
that the absorption of external resources through
such cooperation leads to an extension of firms’
capabilities of developing new products.

To analyze if firms cooperating with other
organizations R&D activities are more innovative in
terms of new products development, the percentage
of companies that have introduced innovative
products to the firm and to the market in the last 4
years has been compared considering whether those
firms are cooperating with other organizations in
research and development activities or not.

Figure 6 shows comparison Dbetween the
percentage of manufacturing firms having
introduced new products in the firm and to the
market in the last four years depending on whether
they collaborate in R&D or not.

71,4%
57,7%

Izz,s%

Collaborate in R&D Do not collaborate in Collaborate in R&D Do not collaborate in

with research
organizations

® New products in the past 4 years

R&D with research
organizations

with other firms R&D with other firms

New products to the market in the past 4 years

Figure 6. Connection between the existence of inter-organization R&D collaboration and product
innovation
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Regarding the firms collaborating in R&D, a high
|evel of product innovations was observed. 75.9%o of
companies cooperating in R&D with research
organizations confirmed they had developed new
products in the last four years, out of which almost
half (37%) were products completely new to the
market. A very similar situation applies to the
companies that choose to collaborate in R&D with
other firms. However, a noticeably lower percentage
of manufacturing firms in Vojvodina that do not
cooperate in R&D with research organizations or
other firms have introduced a new product, both to
the firm and tothe market, demonstrating that there
IS considerable difference in innovativeness
hetween manufacturing firms collaborating in R&D
and those not collaborating with other firms or
research organizations.

Similar study covering European countries are
aligned with the results presented in Figure 5 and
Figure 6. Companies cooperating with other firms in
R&D and product innovation activities demonstrate
higher innovativeness in terms of new products
commercialization. The European manufacturing
companies show the increase of interest in
collaboration in R&D and product innovation
activities, since it had proved to be an efficient mean
for the improvement of innovativeness [5].
Furthermore, the Study shows that the percentage of
European manufacturing companies engaging in
collaboration for innovation increases more rapidly
thaninthe past.

Conclusion

In this paper we have analyzed and presented the
state of collaboration between manufacturing
companies in 3Serbia and other firms or
organizations in terms of innovation activities. The
research questions are to investigate level and
frequency of collaboration of manufacturing firms
with other different external parties, in different
areas of innovation, to investigate the perception of
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manufacturing firms regarding the importance of
different innovation areas, and finally, to examine
whether the more intensive inter-organizational
cooperation in new product development and R&D
activities influences the higher firm innovativeness
in terms of innovative products.

To analyze previously mentioned issues, EMS
(European Manufacturing Survey) was conducted
and results were presented with descriptive
statistics.

The results show that there is a high level of
cooperation with customers, suppliers, business
consultancy ~ and  research institutions.
Gollaboration with competitors in different areas of
innovation exists, however, it is on a notably lower
|evel than with the previously mentioned external
parties. Out of four defined areas of innovation: new
product development, new technological production
processes, new organizational concepts and new
product related services, inter-organizational
cooperation most frequently occurs in product
innovation  activities.  Additionally, product
innovations have been emphasized as the most
important area for manufacturing firms business.

Furthermore, the analysis demonstrates that
manufacturing companies collaborating with other
organizations in product development and R&D
activities are notable more innovative, in terms of
innovative products, than companies that are not
collaborating. In case of manufacturing firms
declared as participants in product innovation
activities, a considerably higher percentage of them
had introduced new products to the firm (65,9%)
and to the market (29,4%), than firms not engaging
in cooperation with other companies or institutions
(25% and 5%, respectively). Moreover, when it
comes to the companies cooperating in R&D
activities, in average 73% of them had introduced
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new products to the firm, and 37% to the market,
while in average 50% of companies that are not
cooperating in R&D have introduced new product to
the firm out of which only around 20% have
introduced products new to the market. Considering
that, it can be said that there is a strong bond
between inter-organizational collaboration and
innovativeness in the case of manufacturing firms
in Vojvodina. Therefore, firms tending to strengthen
their market position and competitiveness through
improvement of their innovativeness should
cooperate with other firms, Suppliers, research
organizations, buyers and competitors.

In this paper the location of collaboration partners
was not taken in consideration. Related to that, as
further research question we see investigation of
influence of partners’ location on collaboration
forms, frequency, success and similar.
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THE RoLE oF HumaN RESOURGE IN THE SUCCESS OF SMALL HOTELS

Abstract:

This paper i$ an attempt to explore and prove that
human resources in small hotels are a
fundamental factor in the success of their
business. Ten volatile human resources variables
included: satisfaction of job-seekers; career
development; motivation; a tendency 1o
continuous  learning; commitment fo the
organization;  innovation  and  creativity;
dentification with the organization; relationship
1o work; relationship to quality of service; the
likelihood of accepting changes in business. Three
research goals have been Set: 1. Prove that human
resources are the underlying and primary
resources and capital that directly affect the
operation of small hotels. 2. Prove that human
resource performance and resource management
IS fundamentally different from performance and
management in large hotels.

Keywords:
small hotels; business success; human resources

Author’s data:

3. Prove that human resources are essential
elements in achieving growth, competitive
positions, and market share of small hotels. The
research was based on a quota, stratified sample.
The sample size would be 200 examinees (n = 200).
The sample was selected from small hotels in the
four counties of Dalmatia. Dubrovnik-Neretva,
Split-Dalmatia, Sibenik-Knin and Zadar. Qut of
these counties, the total quota of fifty (50) small
private hotels was selected. It i proven that
human resources are the underlying and primary
resources that directly affect the business of
small hotels. Of all ten determinants of business
success, several determinants have been shown to
have a high correlation with human resource
variables.
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Introduction

This paper is an attempt to explore and prove that
human resources in small hotels, such as Dalmatia,
are a fundamental factor in the success of their
business. Hotel offers and facilities are not the only
absolute prerequisite for the hotel's success.
Without high-quality people who have the necessary
knowlede, skills and skills that are motivated and
Wwho work in the hotel to see their goals and achieve
synergies with the goals of the hotel, there are no
conditions for a successful hotel business and its
long-termsurvival [11. Scienceis not unknown and it
IS not explored that human resources and
intellectual capital represent the primary capital of
every successful organization [91. Publicly
published papers are mainly focused on major
hotels and hotel systems and have almost failed to
address the specificity of small business operations
through an attempt to bring this Success to human
resources [21.

Small, private hotels include and processed
hotels in the four counties in Dalmatia (Dubrovnik-
Neretva, Splitsko-daimatinska, Sibenik-Knin and
ladarska). The source of these counties is a
deliberate choice. In choosing to go from some
common features of small hotels in them (Subject to
seasonal oscillations of summer tourist season,
guest structure, character of hotel offer, hotel Size,
etc.). Itis believed that both theoretical elaboration
and the results of empirical research will offer new
and significant scientific contributions that will
enable the management of small hotels to valorize
human resources in the most effective way. Then set
the elements of effective management of these
resources to increase business efficiency, market
position and enable long-term Sustainable
development.

What is a scientific problem is certainly to
determine the performance of human resources in
small hotels and to point out their position, position,
role, and mechanisms that link them to the success
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of small hotel business? This aspect is not well
known in science. Also, how much human resources
and systematic management are they doing through
the success of small hotels toincrease sales of their
services, the satisfaction of their guests, thus
contributing to revenue growth, market, loyalty of
guests, market share? Nor is this aspect
scientifically explored enough.

The conceptual framework of human

resources in small hotels

Human resources are represented by all
employees in organization with all their
accumulated and potential knowledge, overall
anilities, and experiences, virtues, motives, desires,
habits and needs [101. In all their differences, if
known and able to direct people, they represent the
strongest power, the greatest resource, the most
powerful capital of each organization In its Survival
and the development of market positions [31. People
are the only resource in an organization that is self-
sufficient and self-sufficient to change, adapt to a
turbulent environment, initiate change, and offer
new solutions [121. Organizations without people are
not an integral entrepreneurial structure. People
have always been focused on organizations that
represent a specific tool, path, or tool for realizing
human personal needs and realizing their life goals.
People are a specific component of all organizations
[111. Gascio and Thacker in the functions of human
resource management include [51:

1. Human resources recruitment including: job
analysis, human resource planning, recruitment,
selection and job placement.

2. Development of human resources that
includes professional orientation, training and
career management of employees.

3. Rewarding Employee Wages, Motivation and
Benefits.

4. Adaptation that deals with labor relations,
organizational association, collective bargaining,
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legal regulations, ethics and organizational
behavior.

5. Support and Evaluation of Human Resources
that Contain Work on Safety, Health, Cost and
Valuation of Employee Work

Stone and Meltz, somewnat reduced in relation to
Gascia and Thacker, observe the functions of human
resources and state the following [171:

1. Human Resources Planning,

2. Acquiring human resources, including
ensuring the acquisition of knowledge, skills and
skills required in the work,

3. Development of employees focused on the
needs of the organization and the individual's
preferences in nis or her career,

4. Maintaining resources that include
compensation for their work and commitment,
retention in the organization.

When considering the content and functions of
human resources management in all organizations,
even small hotels, It is necessary to distinguish
them strategically and operationally [8]. Although
these two dimengsions are often pervasive and
conditional, however, they are two different
structural and content and management levels.
Human resource management content in small
hotels can be classified as:

1. Planning for human needs, obtaining human
resources and introducing new peaple into jobs,

2. Selection of human resources for the purpose
of assigning jobs and tasks, and advancement
within the hotel organizational structure,

3. Motivating employees to focus their existing
knowledge, skills and skills in creating guest
satisfaction and realizing business interests and
hotel activities,

4. Permanent organizational learning, which
implies that all employees in small hotels are
constantly, organized and planned, acquire new
knowledoe, skills and skills, and exchange them with
each other and transfer them to others,

International Journal - VALLIS AUREA - Volume 3 - Number 2 - Croatia, December 2017

638.3:640.4(497.5- 3Dalmacijal; DOI 10.2507/10VA.3.2.6.39

5. Evaluating, analyzing, and tracking the
performance of each employee in order to achieve a
more stimulating and fairer reward for employees.

Difficulties in managing human

resources in small hotels

There are a number of difficulties that
characterize the management of human resources
and are encountered by the owners and management
of small hotels. The most common are:

1. Small hotels are more often less attractive for
young employees, as most of them are looking for
jobs in larger hotels, expecting greater career
prospects and gaining more knowledge and
experience. Therefore, in small hotels it is more
difficult to ensure the interest of youna, especially
highly qualified staff.

2. The most frequent recruitment of new people in
small private hotels, as they were in the sample of
this research, is carried out within the circle of
family and close relatives. However, such a
recruitment model increases loyalty (loyalty, loyalty)
to the hotel and the motivation to work. On the other
hand, the side carries the risk of not employing
talented people beyond that circle.

3. Small hotels in relation to large hotels have a
much smaller market, so they have more flexibilityin
offering their services. Changes in business and
market orientation in small hotels are far more
frequent and more radical than the big hotels. This
requires from all employees the readiness to
constantly change, and thus to acquire new
knowledge, skills.

4.The smallest hotels are usually few employees.
There is no strictly defined job specialization as in
large hotels. Almost all employees must be trained
to almost work almost all other jobs with quality.
This is also the process of permanent learning in the
organization and the transfer of the learned
Specific.
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5. The problem of positioning accountability in
small hotels is unlike most of the larger hotels.
Errors and omissions made are immediately noticed
and it is not usually a harder to find out why they
came up and who did it. Usually, this fact leads toan
even worse side of human resources management.
Namely, relying on intuition, personal experience,
and constant contact with employees, guests and
quality of service, the management of small hotels
rarely performs appraisal of employees. Valorization
of the work and performance of the employees is
done on the basis of a subjective assessment and
assessment by the small hotel management or the
immediate leader of the working group,

6. Motivation in the observed small hotels is
noorly developed. The basic motivator is usually only
paid with the addition of higher turnover (in the form
of commission or prize). There are no other
motivators. This is a bad thing because it would be
possible to achieve much better results on business
and business performance through benefits or
participation in the profit or ownership gained.

1. Human resources in small hotels are mostly
taken care of by the hotel management (notel
manager). Support from specialized foreign human
resources agencies is hardly required anywnere. The
management of the observed small hotels is not
generally well-equipped for a more efficient way of
managing human resources because they did not
include in different human resource education and
training programs.

Human resources and the success of

small hotel business

conceptually, business performance is probably
one of the areas of business economics in which
there is Still no higher consensus on the meaning
and content of this notion. It is even less when it
comes to performance indicators. A large number of
authors in terms of business performance congider
the basic financial performance of the total revenue,
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total expenditures and gross profit [6]. Karic
considers efficiency, efficiency of business and
profitability under performance indicators [131.
Stipic [16] also has a similar approach to conceptual
definition and focus on business success. Drucker
defines the efficiency of a business through
efficiency, ie howto do things correctly, and through
effectiveness, or how to do the right thing [71. Buble
et al. Under the term business success, however,
they emphasize a number of financial indicators
[41: liquidity, indebtedness, activity, profitability,
investment. Osmanagic-Bedenik, citing Weber,
points out that internal and external performance
factors need to be distinguished when considering
the concept of business success and performance
metrics [151. The internal factors of the company's
business performance are: accumulated asset
growth, growth of own capital, profitability of total
capital, turnover profitability, ook value and market
value ratio, capital financing, employment etc.
External factors of business performance are:
enterprise  introverts, customer relationship,
relationship according to human resources and
others. Small Business Hotel Performance
Indicators should always be observed from the
aspect of human resources. It is immaterial that
human resources do not give priority to the physical
resources and physical capital of the enterprise and
that they are not considered as the most important
resources of each organization, and there is a high
level of consensus among the authors [141. On the
other hand, almost no one is included in the
essential ~ factors  defining the  business
performance of a company. Therefore, small
business hotel performance indicators can be
classified into three major groups: market, human
and financial indicators. That way, almost one
hundred performance indicators can be achieved.

International Journal - VALLIS AUREA « Volume 3 - Number 2  Groatia, December 2017

698.3:640.4(497.5-3Dalmacija); DOI 10.2507/10VA.3.2.6.39



Variables of research

The following variables have been set in this
research:

Dependentvariables (y) - Successful operation of
small private hotels in Dalmatia.

Independent variables that represent the
selected performance of small hotels (ten
independent variables) are:

1. Job satisfaction,

2. The satisfaction of respondents with career
development,

3. Motivation of respondents,

4. The tendency of respondents to continuous
learning in the organization,

5. Attitude (loyalty) of respondents to a hotel,

6. Innovative and creative orientation of
respondents,

1. Level of identification of respondents with a
hotel,

8. Relationship of respondents to hotel quests,

9. Respondent's relationship with hotel quality,

10. Attitude of respondents to hotel changes.

Research goals

The research aims to achieve the following three
goals:

1. Prove that human resources are the underlying
and primary resources and capital that directly
affect the business of small hotels.

2. Prove that human resource performance and
resource management is fundamentally different
from performance and management in [arge hotels.

3. Prove that human resources are essential
elements in achieving growth, —competitive
positions, and market share of small hotels.

Hypotheses

The following three hypotheses are put forward:

Human resources, focused on selected
performance, are key determinants of small
business performance. Hi
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The effectiveness of human resource
managementis a significant factor in the success of
small hotel business. H2

The performance of human resources in small
hotels is fundamentally different from the
performance of large hotels. H3

Methodology

The research was based on a quota-stratified
selected sample. The sample size would be 200
examinees (n = 200). The sample was selected from
small hotels in the four counties of Dalmatia.
Dubrovnik-Neretva, Split-Dalmatia, Sibenik-Knin and
Zadar. Out of these counties, the total quota of fifty
(50) small private hotels was selected. Four
respondents surveyed each hotel. In defining the
sample under the term "small hotels" are
considered:

1. Hotels with at least 4 permanent employees,
and not more than 15 (not including directors, hotel
management)

2. Employees who are employed in the summer
season alone and who have a status for at least the
last three years are considered to be full-time
employees and permanent seasons.

3. Hotels that have been in business for at least
the last three years.

Employee records were used for the purpose of
testing the performance of human resources from
all permanent employees in small hotels. The choice
Wwas made so that four hotels were surveyed from
each hotel. Depending on the number of permanent
employees (the size of the hotel), the selection of
respondents (every second, third, fourth, etc.) was
determined. Employees, job descriptions and
qualifications are not taken into account in order to
achieve the more objective structure of the
employees in the sample. For the purpose of
determining the performance of a small hotel
business in a survey interview, the hotel directors or
the persons authorized by them (Assistant Director,
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Finance Manager and Accounting etc.) participated.
Most often they were hotel directors who are also
their owners. The research used: external (outside)
data outside small hotels, internal data from various
statistical and accounting records of small hotels,
data obtained by polling.

Data acquisition by field test method was
performed using two questionnaires. One
questionnaire was for the collection of observed
Variables of human resources and the other for the
collection of business indicators.  Survey
questionnaires are specially designed for this
research. They contain questions that were directly
addressed to the respondents. Questionnaires are
structured content. The Survey was conducted
during the summer months, the main tourist season
in 2016. Surveys were conducted by interviewers who
were instructed through a one-day instructional
seminar on which detailed questionnaire surveys
were provided with the survey timing and other
organizational and control aspects.

Quantification of all independent variables was
performed through three levels: low, middle and
higher. Thus, for example, the satisfaction of the
respondent's satisfaction with the job is a low level
of satisfaction is indicated by the statement "I'm
happy with the job I'm doing and I'm trying to do it
right". The middle degree of satisfaction "I like to do
this job for which I've been educating and enjoying
this job". Higher degree of satisfaction: "I see my
chances of giving this job a lot, because I will make
more money".

The performance of the observed small hotels
was observed through the following ten parameters
(averages calculated on the basis of the last three
business years): total revenue growth; gross profit;
new guest growth rate - organized visits; rate of drop
I number of guests; the declining rate of
complaints by guests; the rate of introduction of
new business changes; growth rate of investment in
physical capital; growth rate of investment in
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human capital; rate of fluctuation of employees; the
rate of fall of absentegism.

Quantitative processing, interpretation and
analysis of the obtained results used the indicators
of observed statistical features: arithmetic mean
and dispersion measures. Pearson correlation
coefficient was used to calculate the strenath of
interrelation between variables.

Research results

Employee  Satisfaction  and
Performance

It was found that high-level employees at work
demonstrate that there s a strong link between this
and more determinants of the performance of small
hotels. This interconnectivity is expressed by the
average annual orowth rate of new guests
(coefficient 0.71), the average annual decling in the
drop in the number of existing guests where the
correlation coefficient of 0.83 was established. With
the average annual rate of fall of employees'
ahsenteeism (coefficient 0,76), and with the strong
correlation of variables, the average annual growth
rate of changes in the organization and operation of
hotels (coefficient 0,64). The average strength of
interconnections with the variables of the
performance of small hotels was determined for
employees with the middle degree of satisfaction
shown: average annual rate of decling of
complaints, appeals and complaints of guests
(coefficient 0,63) and average annual rate of
employee turnover (coefficient 0, 57). Employees who
showed discontent with the job did not notice any
significant correlation between the variables of this
dissatisfaction with the variables that were tracked
as indicators of the performance of small hotels.

Business

Employee  satisfaction  with
development and business success

Employees who have expressed their full
satisfaction with career development are strong

career
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interconnections: average annual growth rates of
new guests and career development (coefficient
0.75); the average annual growth rate of changes in
the organization and operation of hotels with career
development (coefficient of correlation 0.78) and the
average annual drop in employee absences
(coefficient 0.74). The average strength of the
interconnectedness of the dependent determinants
of Dbusiness success and variables of career
development of employees was observed in: average
annual decline rates of existing guests and career
development satisfaction (coefficient 0.61) and
average annual employee turnover fluctuations and
career development (coefficient 0.66) . For mid-level
positions in career development, three dependency
determinants of business performance with
independent satisfaction variables were noted for
the medium-intensity career development: the
average annual growth rate of new guests and career
satisfaction show a correlation of 0.53; the average
annual rate of decline in the number of complaints,
appeals and complaints of guests and satisfaction
with career development coefficient 0.55 and the
average annual growth rate of investment in human
capital and the degree of career development
coefficient 0.58. Employees who expressed their
dissatisfaction with career development aré not
significantly correlated with the variables of that
satisfaction and determinants used for the success
of small hotel business.

Employee motivation and business success

The intensity of the interrelationship between
motivational variables and the determinants of the
performance of small hotels was noted in the
segment of employees who presented a high dearee
0f motivation at the average annual decline in hotel
guests (coefficient of correlation 0.77) and the
average annual decrease in the number of
complaints, complaints and guest complaints
(coefficient of correlation 0.65). The average high
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correlation between the determinants of business
performance and the average annual decreasein the
number of complaints, appeals and complaints of
guests (coefficient of correlation 0.52) was reported
among the respondents classified as medium
motivated.

The likelinood of employees getting into
continuous learning in organization and
business success

Calculated Pearson correlation coefficients
indicate the existence of very strong interconnection
hetween only a few variables characterizing the
tendency of employees to learn and determining the
performance of small hotels, in those who showed
high readiness to learn. These are: the average
annual decline in the drop in the number of existing
guests, the correlation coefficient of 0.84; the
average annual rate of decline in the number of
complaints, appeals and complaints by the guests
(correlation coefficient 0.79 and average annual
growth rate of changes in organization and
operation of the hotel (correlation coefficient 0.63)
In the segment of employees who expressed the
average intensity of readiness for continuous
learning in Small hotels it is only one variability of
learning preference in a strong correlation with the
determinants of business performance, and the
average annual rate of decline in the number of
complaints, appeals and complaints of guests with
a coefficient of 0.57.

Attractiveness (loyalty) of hotel employees
and business success

The established Pearson correlation coefficients
show that there is a very strong interdependence of
independent variables that represented the loyalties
of employees and the chosen determinants of
husiness success. This strong interconnectivity of
these variables is characteristic only of highly-
Valued employees: average annual growth rate of
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0ross earnings (coefficient 0.76), average annual
growth rate of new guests 0.62, average annual
decrease of existing guest drop-coefficient 0,63 and
the average annual growth rate of changes in the
organization and operation of hotels (coefficient
0.84). Strong correlation between the variables
observed was found amongrespondents who showed
amedium intensity of loyalty to the organization: the
average annual growth rate of new guests (organized
Visits) - the coefficient 0.50 and the average annual
decline in complaints, appeals and complaints
(coefficient 0.53).

Innovative and creative orientation of
employees and business success

Structural indicators of innovative and creative
orientation of employees are followed by Pearson's
coefficients of correlation between independent
Variables that represented this innovative and
creative orientation of employees and selected
determinants of the success of small hotel
business. Only the respondents who showed great
innovative and creative orientation established the
existence of very strong interconnection with the
average annual rate of decline in the number of
complaints, appeals and complaints of guests
(coefficient 0.73), and strong correlation with the
average annual growth rate of new Quests
(coefficient 0, a1).

The level of employee identification with the
hotel and the success of the business

The established Pearson correlation coefficients
indicate that there is a very strong correlation
between independent variables that define the
degree of employee identification with the selected
determinants of the performance of small hotels in
highly-researched individuals. This is shown by the
following variables: average annual decline rate of
existing quests (organized visits) - coefficient 0.83,
average annual growth rate of change in
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organization and hotel operations (coefficient 0.87),
average annual growth rate of investment in
physical capital coefficient 0.71), the average annual
employment rate (coefficient 0.68) and the average
annual rate of fall of employees' absentegism
(coefficient 0.77). In the case of medium intensity
and content identification with the organization, the
existence of the interconnection of two independent
variables with the determinants of the performance
of medium intensity of intensity and
interconnection was determined: average annual
rate of decline of complaints, appeals and
complaints of guests (coefficient 0,65) and average
annual rate of fluctuation of employees (coefficient
0.51).

The ratio of employees to hotel guests and
the success of their business

The ratio of employees to hotel guests
represented through ten independent variables
shows in four variables the existence of significant
interconnections with the selected determinants of
the performance of small hotels. Very strong
correlation was estanlished among respondents
classified in the segment of highly-constructed
customer relations with two variables: the average
annual decline rate of existing guests, the
correlation coefficient 0.66, and the average annual
decline in the number of complaints, appeals and
guest complaints (coefficient 0.88 The existence of a
Very strong connection has also been established in
respondents who have a medium-built relationship
With guests at the interrelationship of the variable,
the average annual rate of decline in the number of
complaints, appeals and complaints of guests with
the determinants of business performance with the
coefficient of correlation 0.63. respondents who
have a highly-constructed relationship with hotel
guests with variable interdependencies average
annual growth rate of new guests (organized visits)
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in the determinants of business performance
(coefficient of correlation 0.59).

Relationship of employees to the quality of
hotel services and business success

In three of the ten variables that represent the
relationship  between employees and their
participation in the quality management of small
hotel services, it has been established that there is
a Very strong interconnection of the same with the
chosen determinants of business success. In
respondents participating in high participation in
quality management of these Services are: average
annual growth rate of new guests - correlation
coefficient 0.67; the average annual drop in the drop
in the number of existing guests - the 0.88
coefficient and the average annual decline in the
number of complaints, appeals and guest
complaints  (coefficient 0.79). Very strong
interconnectedness was also registered with
respondents who were nominated to participate in
middle and quality management at the average
annual drop-out rate of existing guests - the
correlation coefficient of 0.75. There is strong
interconnectedness among respondents with high
participation in quality service management
between the variables of the average annual growth
rate of chanoes in the organization and operation of
the hotel and the determinants selected to monitor
the performance of small hotels (coefficient of
correlation 0.56).

The tendency of employees to change hotel
and business success

In the respondents who expressed Strong
readiness to participate in hotel changes, there was
a strong intensity of interconnection with the
average annual rate of decline in the number of
complaints, appeals and complaints by the guests
(correlation coefficient 0.74), and strong correlation
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with the average annual rate of growth of new guests
Visits) - coefficient 0,61.

Conclusion

The first goal of the work was completed and human
resources proved to be the fundamental and primary
resources that directly affect the operation of small
hotels. Of all ten determinants of business success,
several determinants have been shown to have a
high correlation with human resource variables.
These are: the average annual growth rate of new
guests; the average annual decline rate of shrinking
existing guests; the average annual rate of decline
in the number of complaints, appeals and
complaints of guests; average annual rate of
employee turnover; the average annual rate of fall of
the employees' absenteeism. The direct impact and
the existence of high correlation of human
resources with the determinants of business
performance were not confirmed: the average
annual growth rate of total revenue; average annual
growth rate of gross profit; average annual growth
rate of investment in physical capital; the average
annual growth rate of investment in human capital.
The second set goal was to determine that human
resource performance and resource management
differed  significantly ~ from  management
performance at large hotels, which was confirmed
by several important research findings. The
tendency of employees to learn and acquire new
knowledge and skills in the organization is not
satisfactory, since more than half of the
respondents are not considered to be constantly
learning and that there is no greater benefit to them.
Negative attitudes and attitudes towards continuing
education of employees are likely to be due to lack of
motivation for learning, lack of Strategic vision and
strategic leadership of small hotels, etc. There is a
strong commitment of employees to the
organization. A kind of fear of losing this job,
possible long-term unemployment and fear for their
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own existence and family existence are most likely to
be @ major factor in their loyalty to the organization.
Employees in small hotels are confirmed with a high
degree of loyalty to the organization and because
they were mostly "family hotels" where this loyalty
IS surely greater than the loyalty of employees t0
|arge hotels.

The third set goal is also met. Employees who have
achieved full satisfaction with their career
development and location in the organizational
structure of the hotel are significantly more activein
retaining existing guests, hence the dangers that
can be interpreted as a reflection of their efforts to
maintain and improve the quality of hotel services,
which then directly reflects on the success
business. Another, element of the growth of market
positions of small hotels through human resources
is the motivation of employees. The growth of market
positions and the competitiveness of small hotels
can also be reflected by the fact that there IS no
significant impact on the innovative and creative
orientation of employees in small notels on the
observed sample. Respondents identified their
relationship with hotel guests as highly constructed
and built in 86.9% of the total number of
respondents. This is certainly a quality structure for
employees, as it provides the basis for building a
small hotel quality management system and
management system for profitable guests. Not a
satisfactory structure of market growth and market
position of small hotels where more than half of the
respondents (employees) in the examined sample
are unwilling to accept or participate in constant
changes of the hotel. This fact is from the point of
view of the need to constantly adapt the business of
small hotels to the needs and requirements of their
environment very bad.
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Introduction

Getting specific information for specific job-
situation-task, means that data from different
sources must continuously be collected, stored and
analyzed. Care and use of so much data is
impossible without a well-structured database
and/or data warehouse, and the analysis of this data
IS impossible without a series of Bl (Business
Intelligence) tools. Information therefore needs to
be within easy reach and analyzed in order to give
effect to the business objectives [11, and
information systems should be changed, integrated
and introduced precisely in order to realize this goal.
(2

Gompanies whose executives understand data
as a core asset and resources of business are Six
times more likely to be successful than those whose
top management does not perceive data in this way
(31% vs. 5%) and have a lot more success with Bl
projects. [31.

Technological progress and the information
needs of companies today create a continuous cycle
of growing needs for ever more effective ways of
coverage and analysis of data in and around the
company. Currently, the society is faced with a
growing, large and various sources of data, which is
oftenreferred toas big data, and is used for decision
support. Big data are complex, layered, large
amounts of data and finding i.6. getting the right
information in Such a large amount of data is like
searching for a needle in a haystack, and the greater
the amount of dataitis more difficult to find the true
Value of the data. [4].

Many observers, including [51, [61, [71 and [8]
argue that the potential of using big data toimprove
the personal life or to nelp companies to compete i
unlimited. According to [61, "better access to
information and technology for the management
and analysis of data is changing the world." In a
way, big data will lead to better health, better
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teachers, improved education, and better decision-
making. Gartner hype curve predicts that the big
data for two to five years [91 will do much to
transform and influence the business.

The goal is not the production and use of vast
amounts of data, but the way the data is being
analyzed and presented, which techniques are being
used to get valuable information and the right
support and a base for decision making, and in
reality it is about big analytics not just about big
data [101 [111. [121argues that the management and
analysis of these data is precisely the most difficult
part in the field of big data. Availability and
timeliness of the results of quality analysis in the
moments when you have to make decisions is a
major challenge. Such phenomena of Iarge amounts
of data, and the need for high-quality analysis also
require new expertise and experts in many
organizations [131.

After describing the perceived problems caused
by the appearance of massive amounts of data from
Various sources, we can see the importance of
choosing and using various Software fools,
technologies and techniques and the efficient
management of all data concerning the business
seems like a prerequisite for the survival of the
Various activities of the company.

In consideration of the successful management
of a company interaction of large-scale integrated
enterprise systems such as ERP, GRM, and SCM with
the DSS and BIS is also important, where analytics of
business intelligence based on integrated data of
the entire company can directly affect a more
quality, timely and flexible decision support, and
decisions will again directly affect the effectiveness
of CRM and SCM. [14].

Setting an ERP for the origin of this systematic
review is also reflected in the main target for the
implementation of an ERP - access fo data in a
controlled manner at the level of the entire company
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and information sharing across business processes
[151. [161 suggest that a suitable choice of an ERP
system provides results such as increased
productivity,  punctual  delivery,  decreased
implementation time, and reduced price of a product
while a bad choice of an ERP system leads to project
failure or performance degradation of a company.

Furthermore, a review links together concepts of
BI, DSS - Decision Support Systems, SCM - Supply
Chain Management, CRM - Gustomer Relationship
Management, BPM - Business Performance
Management with the involvement of the big data
sphere. Also shown is the dynamic of representation
of concepts from the paper through publications of
3 global scientific-technical databases from 1991-
2016 in pnases of 5 years. To view the future
development of new trends and technologies related
1o retrieving, storing and analyzing information,
generated was a graphical representation obtained
by meta analysis of research [171.

Objective of the paperis to review and synthesize

the inter-related areas that need to be congidered in
today's business.
Purpose of the work is to indicate the complexity of
the successful implementation of maintenance and
future development of ERP and other business
systems  through @ systematic review of
interrelationships  of large  systems, new
technologies and trends.

Overview of connection between the
ERP and business-critical systems

This section will connect the following terms and
concepts: ERP (Enterprise Resource Planning), DSS
(Decision Support system), Bl (Business
Intelligence), CAM  (Customer  Relationship
Managemenet), SCM-(Supply Chain Managemenet),
BPM  (Business performance Management),

DW (Data Warenouse, Data Warenousing),
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KM (Knowledge management) and MEC (Multi
Enterprise Collaboration). The objectives of this
chapter are:

Tostress the importance, function, purpose
and potential benefits of ERP systems,

T0 point out the known problems and bad
practices observed in the planning and/or after the
implementation of ERP in the company,

Toinclude the actuality of today's business
conditions, which requires inter-organizational
collaboration - MEC (Multi-Enterprise Collaboration)
In decision-making and technological implications
and possible solutions to such business.

To show links of the ERP systems with other
large systems, the importance of connection
between these systems and the consequent
implications of these connections on the criteria in
the selection of software modules and ways of
implementation

List some guidance on the selection of
software packages related to big business systems
and the type of Bl analytics

ERP

ERP software automates and integrates
business processes and enables the sharing of
information and data in a variety of business
functions. ERP software enhances the functionality
and efficiency of business processes that take place
In the departments of finance, human resources,
operations and logistics, and sales and markets
[181. Since it affects the entire business, or at least
a large part of the business, and its purchase and
introduction is alarge organizational cost, selection
of an ERP system is a particularly complex and
delicate task. It is estimated that 40-70% of ERP
implementations have experienced some type of
failure [191. Determination of the potential benefits
of ERP implementation is a challenging task,
because most of the advantages do not come from
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the ERP system, but from different ways in which the
system can be implemented and used. Although this
i$ true for any type of information system (18}, it is a
special burning question for the ERP systems,
because of their decisive influence on almost all
aspects of the organization. This is even more
important in the context of ERP implementation
through multi-organization, a subject of work by
Eckartz et al. [201.

Gompanies that decide to introduce the ERP
systems are often inspired Dby imitation of
successful practices in similar companies. Such a
conviction management board can lead to So-called
homogenization of companies which weakens the
differentiation, i.e. the uniqueness or specificity by
which a company and its products are recognized
and stand out in the market. The loss of
differentiation and uniqueness can weaken the
company's potential and performance that delivers
business value. [21] emphasizes the importance of
detailed and elaborate evaluation protocols and
practices to choose the solution that best Suits the
company instead of imitating the competitors. This
argues the need to inform about all the influential
factors of the optimal selection of ERP solutions and
overall quality management of performance and
operationg of the company.

Gomplexity of approach in the selection of an
ERP and the number of factors that affect the
success of the implementation was discussed
gradually in the further part of the review where the
function, purpose, benefits and success of ERP are
viewed in relation to the relevant terms of the wider
area of managing the performance of a company.

ERP and decision making support

Davenport [22] Suggests that the main reason
and the greatest potential of ERP is making quality
and timely decisions, and Palaniswamy and Frank
(231 concluded that the ERP is a prerequisite for
decision making support. Part of the research on the
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effects of ERP to support the decision making proved
that ERP systems offer significant benefits in the
area of decision making support [241.

Although ERP systems integrate knowledge and
provide reporting tools for users to analyze data,
decision making support is not their primary
purpose. This is supported by a multitude of Bl
software solutions which the company uses to
implement a decision support system, which can not
be fully developed only with an ERP solution.
Therefore, it can be said that the quality of
implementation of ERP systems is closely linked to
the quality of the decision making system [25].

ERP and Business Intelligence

Business intelligence is a huge opportunity for
any company to collect valuable insights from all the
data covered by their ERP and those of other systems.
Li (261, referring to the need for the ERP Systems to
linkinternal and external data, identifies the need to
create an effective business intelligence as the
primary objective of an ERP system.

Bl software enables companies’ quality and
quick decision-making because of the availability of
data and information in an easily customizable
form. The standard functionality of the BI Software
allows DS to use the data from the data warehouse,
shaped to measure. This warehouse provides
management with Bl analytical tools, the ability to
create ad hoc reports, graphics, tables, use
graphical dashboards that offer information
through financial statements, scorecards and KPIS
(key performance indicators).

BI software is also available as a stand-alone
package and as modules in ERP solutions. In recent
years, ERPvendors have included BI products and sell
them in their systems and have thus made way for
potentially highly effective solutions that put on the
business-user the new burdens of selection, costs
of consultants, education etc. In addition to the Bl
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module, many ERP vendors include the very ERP
functionality of managing client interactions and
promotional campaigns, but such applications are
sold as separate software, such as SAP GRM and
Oracle's Siebel CRM applications that have
additional management capabilities with client
activities.

ERP and multi-organizational collaboration

Tools for decision making support and
application should be open and flexible enough, not
only to provide Support within their own
organization, but also across organizational
boundaries. It stresses the need for research of
multi-organizational decision-making and the
development of IT which will support and optimize
the production [271 and in other areas of business.
These includes heterogeneity in terms of the breadth
and depth of data, complexity in terms of models,
algorithms for Solution and data visualization /
process, distribution to the scope and range,
versatility of domains and paradigms, flexibility,
anility to reuse and extensibility [28].

More recently, vendors, including Microsoft, SAP
and Oracle have introduced tools and systems that
support decision-making aspect of the MEC (MEC,
multi-enterprise collaborative). The shift of the
market and scientific research towards this field of
research is Still in its early stages and new
perspectives and insights are constantly being
acquired as new products are being released.

ERP, data warehouse and knowledge
management

[29] point out that the knowledge of the
employee i the most important resource of the
company, and point out that although the
repositories of knowledae in companies often exist,
they are not organized in a way that they could be
effectively used. The authors [301 observed the
importance of integrating the processes of

International Journal - VALLIS AUREA - Volume 3 - Number 2 - Croatia, December 2017

004.43:658.9; D0I10.2507/1JVA.3.2.7.40

knowledge management (KM) within the Decision
Support System so that the decision-makers can
combine different types of knowledge (explicit and
implicit) and data (internal and external) availablein
Various forms. Improved creation and sharing of
knowledge should increase the flexibility and
innovation [311. Literature dealing with ERP success
suggests careful knowledge management in order to
maximize its potential. Results of the Ifinedo
research (Ifinedo, 2006) [321 have shown that
knowledge management, including the creation of
knowledge, is a strong predictor of ERP success. The
more implicit and explicit knowledge the
organization has, the more likely that the ERP will be
successful [331.

Knowledge exists in the heads of corporate staff
and management. Knowledge also exists in the
environment outside of the company. The needs of
business are also to formalize, store, access and use
the entire knowledge of the company.

Data warehousing is not just a problem-solving
process, but also a concrete architecture. Different
companies have different data warehouses.
According to the features of their ERP systems, many
companies have designed the architecture of their
data warenouses. Data warehouse is responsible for
providing the information needed to support
decision-making at different levels [341.

Existing data warenouse of a company can be
extended to create a knowledge warehouse (KW)
[351. KW will not only facilitate the retrieval and
creation of knowledge, but will also improve the
retrieval and exchange of knowledge through the
organization, providing at the decision-maker’s
disposal an intelligent platform for analysis.
Knowledge warenouses Will be continuously
uparaded, with the aim of structuring knowledge
from previous situations of decision-making and
optimize future decisions. Shafiei et al., also
mention the concept of a knowledge warehouse (KW)
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Which is "above" the analysis of data from the ERP
systemviaa data warehouse. [281. [361is alsoin the
same vein, that with the advancement of technology
expects that the existing business system will
provide currentintelligence information and not just
the numbers, which can be used for making
business decisions and strategies. This trend and
the need are applicable today through various
methods of artificial intelligence, especially in
areas of text processing and natural language.

ERP and CRM

With the goal of providing "a single face to the
customer," the basic principle behind CRM IS that
every employee in contact with the client must have
access to information on the latest customer
interactions with the company [371. While GRM tools
Within an ERP, such as the SAP ERP system, when
used properly, can help in the management of
customer relationships, companies that opt for the
concept of CAM often use a separate CRM system
that communicates with the ERP system. The
advantage of this approach is that the planning and
analysis conducted in the CRM system does not
interfere with the performance of the ERP system,
which primarily handles large volumes of business
transactions.

When compared with ERP, for CRM can be said
thatit, just like the ERP, offers ways to automate the
process and conduct business more efficiently.
However, these two Systems are designed to
streamline the various functions. While CRMis used
10 manage contacts, accounts, opportunities,
activities, marketing, etc., ERP is designed to
manage the operations and business functions,
such as product planning, purchasing, inventory,
customer service, order tracking and other back-end
business processes. However, after the ERP vendors
included the CRM features in their software, and CRM
vendors included ERP capabilities into their tenders,
the differences between them began to disappear.
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ERP and SCM

The study [381 has empirically proven
theoretical assumptions in the existing literature on
the impact of ERP benefits on SCM competencies. A
typical configuration of business software in the
manufacturing enterprise includes at least three
large systems ERP, SCM and GRM. All are constructed
of one or more database management Systems
(DBMS) - which usually use the same logical
integrated database. ERP, SCM and CRM systems are
usually standard software that can adapt to the
requirements of individual organizations. Today,
these three types of systems tend to be integrated:
SCM module, for example, will have access t0
information available in the ERP system directly or
through a common database [39].

Supply Chain Management (SCM) is directed
across boundaries, taking into account that
companies are increasingly concentrating on their
cOre competencies, leaving the other activities to the
partners who have more knowledge. With the
growing dependence on partners, effective supply
chain has become equally important o the success
of the company as the efficiency of internal
business processes. Information systems that
support supply chain management (SCM systems)
are developed either by ERP vendors or software
companies specializing in logistics. They have either
expanded their ERP systems with additional SCM
functions or developed new SCM systems that
collaborate with their ERP systems.

Software companies are developing dedicated
SCM systems and providing interfaces to standard
ERP systems. The reason for this is that the SCM
without ERP is hardly possible. An interesting trend
is that some specialized SCM vendors were bought by
large ERP vendors. In this way, ERP vendors are now
able to offer supply chain management as part of
their business portfolio. A typical company today
uses a large number of information systems. These
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systems tend to be intearated, So that they can work
together [391.

ERP and BPM

Over time, it turned out that, despite the fact
that ERP systems hold most of the organization's
data, they can provide insight into valuable
information necessary for strategic decision
making. ERP vendors are aware of this and offer Bl
functionality with their software to help "liberate"
the data from these complex systems. At its core, BI
is designed to consolidate data that extends across
different business areas and systems, and help
managers to make better decisions faster. In the
new paradigm, the ERP System acts as an important
source of data, but not necessarily the only source.
This opens the door to choice to combine ERP with BI
and/or Performance Management Suites and tools
that meet the needs of the organization. This may or
may not be from the same vendor.

In order to differentiate concise terms Bl and
BPM it is Stated that BI discloses a technology used
10 access, analyze and inform about relevant
business information. It covers a wide range of
software solutions, including ad hoc queries, OLAP,
dashboards, scorecards, today usually as modules
for various BI Suite. BPM is characterized as Bl +
strategic  planning, which means that the
convergence of BPM and BI planning is on a unified
platform, cycle of plan-monitoring-analysis.
Processes that include BPM are not new: they existin
every medium to a larger organization, and BPM
provides a framework for the integration of
processes, methodologies and metrics of other
systems into a single solution. Term BPM refers to
the processes, methodologies, metrics and
technologies used by the company to scale, monitor
and manage business performance. BPM IS a
continuous set of processes which, if properly
carried out affects the entire organization from top
to bottom. For BPMit is important to synchronize the
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entire company: it helps users to achieve goals that
help the execution of the strategy and the adoption
of value for all the stakenolders [401.

Emergence of new technologies and
trends - big data and embedded analytics

The reasons for considering the development
and potentials of ERP systems and the entire BPM
system and big data are reflected in the new
capabilities-functionalities of a broader business
software system and exploiting new trends and
technologies, as outlined below. A large amount of
big data is unstructured, such as audio, video, text,
and developed techniques of storage, processing
and analysis of data types have evolved, there is a
possibility that ERP is stored in and managed by a
new system, the "knowledge hub" where the
knowledge from inside and surrounding
environment of the company will be stored and
formalized integrally [411.

Taking into account the big data sphere allows
analysis of data and transactions that are created
outside the company. In this way, all stakeholders,
customers, partners, suppliers are connected and
the development of applications which will integrate
data, models from different business perspectives
IS expected. Therefore, big data provides the ERP
system with additional features and characteristics
In relation to other systems, such as GRM and SCM,
and thus adas value to the business.

Using data from big data sphere will also nitiate
some issues of privacy and data security and
protection, and the movement of data will need to be
constantly monitored and take into account the
|atest regulations. Also, the quality of the data in the
ERP system can be disrupted after the integration of
big data, So it is necessary to set some filters when

downloading raw data.
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These considerations relating to the question of
the position of the ERP system and the expansion of
the boundaries of the data relevant for the company,
with the development of new technologies certainly
point to new opportunities for additional
functionality of ERP systems and consequently the
entire BPM, whose potential can be achieved if new
issues which may occur by using big data types are
also considered. Problems and changes are mostly
related to the processing, storage, analysis and
quality of big data. Also, the integration of ERP
systems and big data will require some changes in
the activities of the stages in the life cycle of ERP
systems as a change of requirements to be met by
the ERP [411.

As the pace of business accelerates steadily, the
company realizes thatitis not enough just to analyze
the data but the activities that are being imposed on
the basis of the results of the data analysis must
also be operationalized as soon as possinle. This
means that the aim is to exploit and share not only
data, but also the results of the analysis, and
exchange them through the business processes and
applications, in order to shorten the time of decision
making.

Operationalizing and embedding analytics
cONgIsts of gaining insight on the necessary actions
Within the business processes that can be
automated or provide support for decision-making.
Analytics of different functionality and complexity
are usually built into the dashboards, applications,
devices, systems, databases and the like.
Operational analytics are in the background of
logistics applications, some CRM modules,
authorizations and detection of faults, the system
recommended content and products for each
customer and the like. Embedded analytics, while
not entirely a new technology today is especially
being taken into account due to the occurrence of big
data, and the possibility of operationalization of
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decisions throuah programs is very effectively. AlSo,
sharing analytics through a variety of applications
allows them to be received and potentially exploited
by alarge number of stakenolders, which is certainly
an added value [171.

Research Methodology

In order to show the development of individual
concepts throuah four five-year periods chosen were
two science databases (Web of Science, Core
Collection, Science Direct), and the database Google
Scholar, which shows a large number of scientific
and professional publications regardless of the
quality to compare dynamics of incidence and
popularity. The Iast columns for each database snow
the Tendency, which results in anumber 1and the up
arrow if constant growth was recorded, and
otherwise 0 and arrow down. Attached you can find
Table 3 obtained by meta analysis of research (for
research details see under [171 which Shows the
current representation of the use of data types,
analytical platforms and types of analytics and
prediction for the next three years based on the
responses of 300 respondents). The table was sorted
by three categories from top to bottom by the
intensity of shades: the first category represents
concepts that are anticipated to decline in use over
the next three years, and the remaining two
categories indicate concepts that will be moderately
more and much more used in the next designated
period.

Research results and discussion

Table 1 is the representation of individual
frequencies. Inthefirst two databases the declineis
shown only by the concept of Business Process
Reengineering, while in the Google Scholar database
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more than one category shows a decline in
participation in publications. Each topic was
searched with quotation marks.

Table 2shows the representation of publications
that at the same time mention all the concepts
related to the operator and a base WoS Gore
Collectionis this time omitted due to the low number
of publications for the first three five-year periods.
Table 2 shows that in the Science Direct and Google

Scholar databases the representation of the
publications in which the selected concepts appear
together is constantly growing to this day. This also
shows the connection between ERP and other large
systems with selected concepts, but in the last five
years there has also been a noticeable expansion of
considerations related to big data and embedded
analytics.

Web of Science Core Collection - Search Science Direct- Search by Googk Scholar- Search all excluded citations
by Topxc Title,abstract key words and patents
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Topic
Decision Support 1980 2857| 3823 6505 11303 1022| 1137| 1456| 2471| 4545|4F 1] 18600 33200 92000| 224000| 154000[] 0
FEnterprise Resource Planning 2 54| 264 350|380 o 11| 122| 137| 2174 1] 132 3160 14900 20400| 17600/ 0
Busi Perft M: 0 0 2 6 9 0 0 1 0 T4 1 30 109 860 2410 3590|4 1
Busi Process Mi 6 31 o1 172|309 0 7 32| 65| 186fr 1] 266] 1270 7310 17000 17700|4 1
Business Process Reengineering 73| 159 90 60 59 25| 104 57| 29| a4|d o] 1130| 6350 9840| 13100 14100[{ 1
Supply Chain Managcment 22| 243 1028| 2337 3592 4| 78| 446 876| 1458|<; 1] 1480 9340 26400 57900| 57500k 0O
Cy Rehtonship M: 0 19| 224 381 520 0 7 104 137| 2234+ 1] 468| 2840 16400 20100 26200|4 1
Business Inteligence 6 26| 104 184 462 2 5[ 52| 68| 3384+ 1] 614| 2150| 12700 16600 23400|4 1
Data Warch Or Data Warch g 7| 247  503| 524 682 32| 481| 1565| 2176| 3963 |4} 1 47| 2460| 5920 9250 104004 1
Data Mining 27| 944| 3924| 5751 8962 10| 190| 962| 1889| 3772|4 1| 4010 19300| 169000 463000 238000(J 0
Text Mining 0 33| 330 777| 1687 0 2( 66| 233| 644|f 1 63| 827 8670 19300 209004 1
'Web Mining 0 14 155 173 185 0 1 29 64 B2\ 1 16 461 5850 12300| 16300({ 1
Business Analytics 0 0 3 13 99 0 0 1 5[ s0/4 1 1 32 423 1590 10400|4 1
Knowledge Management 42| 447 1783 2470 3111 28| 149| 541 648| 11074+ 1| 3820 16000 127000| 205000( 102000/} 0
Knowledge Discovery 48| 441| 880 897 1183 6| 108| 208 310| 454/ 1] 1430 10400 25800 50900| 536004 1
Big Data 0 0 0 26| 3946 0 0 0 4 16894 1 0 0 721|  2060| 32200[4 1

Table 1. The frequency of appearance of selected topics from 1991- 2016

Science Direct-Search by Google Scholar- Search all excluded
Title.abstract keywords citations and patents
Combination of topics = 3 o 3 = 2 IOl I 3 o
=3 Q j=3 2 - 5] D Q f=3 f=3 — 5]
= D =3 = = jast ) D < =3 =3 ja=
— — (] (3] 5 — — o [} [} -
"ERP" and "Decision support” 0 4 37 67 894+ 1| 124 999| 5690| 10400( 15300|{r 1
"ERP" and "Business performance management" - 2 9| 171 639  BO6|{r 1
"ERP" and "Business process management” 0 0 0 0 2|4+ 1] 24| 189| 2330| 6750| 102004 1
"ERP" and "Business process reengineenng" 0 0 8 9 524 1] 14| s44| 2710| 3870 M170|{ 1
"ERP" and "Supply chain management" 0 3 45 19 63|14+ 1] 95| 1450| 9780| 15200 16800|{~ 1
JERP“ and , Cuostomer relationship management ] 4 66 71 1064+ 1] 33| 590 6130| 10000 13200|4 1
"ERP" and "Business mieligence” 0 1 33 39 684+ 1] 22| 310| 3220| 6400 11300 1
"ERP" and "Business intelligence” and "Decision support” and "Supply
chain management" and "Cx relationship 5 = 0 0 16 21 s2|¢0 1| 1| 18| 328] 585  965|{r 1
"ERP" and “"Business performance I t" and "Busi mtelhgence”
and "Decision support” and "Supply chain management” and "Customer
relationship management™ 0 0 0 14 1 0 0 10 65 864 1
"ERP" and "business process reengineering" and “business inteligence" and
“decision support" and "supply chain management" and “customer
relationship management" 0 7 70 110 1404 1
JERP“ and ,big data™ 0 70| 129 226| 5180|140 1
"ERP" + "embedded analytics" 0 0 0 B4 1l o 0 6 34 504 1

Table 2. The frequency of Simultaneous appearances of combination of topics from 1991-2016
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The following text includes Table 3 obtained by meta analysis of research (for details see research in Halper,
2015) [171, sorted by categories from the top down: the first cateaory represents concepts that are anticipated
1o decline in use over the next three years, and the remaining two categories indicate concepts that will be
moderately more and much more used in the next designated period. This view of emerging trends and
technologies is clearly essential for reflection and selection of a combination of business software suite, Bl
modules and types of analytics, platforms and ways of implementation in order to exploit the potential of each

and the total potential of all of them ina given company.

Statistics of
Data Types Used for Operationalizing Analytics today's use
Structured data(tales,records) 90%
Applogs U%
Real time messages 0%
Web logs and clickstreams 2%
Machine generated data 0%
Data from graph databases 1%
Social media data 2%
Streaming, real time continous data 16%
Unstructered datalaudio video, text) 1%
Analytics Used for Operationalizing and Statistics of
Embedding today's use
Reporting 8%
visualisation 69%
Optimisation 8%
Predictive analytics 8%
Geospatial analytics 1%
What-if simulations 2%
Social media analytics 1%
Prescriptive analytics 18%
Text analytics 15%
Statistics of
Platforms Used for Operationalized Analytics today's use
Data warehouse 4%
Other databases or data marts 13%
Bl and analytics platforms 13%

Will use for 3years
fromnow

8%
3%
16%
0%
0%
3%
1%
16%
18%

Will use for 3years
fromnow

9%
26%
1%
59%
3%
51%
46%
51%
4%

Will use within3years
19%
14%
2%
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Transaction systems

Operational data tores
In-memory analytics platforms
Open source platforms

Data appliances

Public cloud platforms

Native mobile platforms

Hadoop

In-memory grids

Event stream processing engines/

99% 16%

3% 23%
3% 8%
2% 2%
19% 3%
19% 0%
15% 2%
15% 3%
13% 1%
12% 2%

Table 3. DataTypes, Platforms and Analytics Used for Operationalizing Analytics

Conclusion

This paper presents an overview of the field with the
aim of systematically linking important areas,
approaches and philosophies whose understanding
IS necessary for successful implementation of ERP
and/or 3CM and/or CRM system and the
estanlishment of effective systems for decision
making support. During operation described are
some issues related to the non-exploitation of
potentials and non-integration of large systems,
sub-optimal use of analytical tools, lack of new
technological solutions, lack of understanding the
phenomena Dbig data and the like. The paper
therefore proposes a set of guidelines and tips that
10 bypassed or eliminate these problems.

Chapter which systematically presents the concept
of the affected area from selected literature has
been upgraded in content around the central
concept of the ERP Systems. Gradually uparading
With other terms and concepts is done through their
description and interpretation of the function and
connecting them in relation to the ERP system. Each
concept has been given a position, purpose and
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relationshipwith other areas inacontinuous system
0f managing business performance. In doing S0
some guidance in terms of using new technology
storage, retrieval and analysis of data has been
given.

Aiso presented was the frequency of appearance
which may also be used to monitor the development
and character of processed concepts, and thus
demonstrating the need to also consider their
mutual relations and not just the concepts
individually. Meta analysis has produced graphs
that describe the anticipated development of certain
technologies, types of data, analytical tools, and
highlights those that are anticipated to decline in
popularity and the ones that will be more and more
used in the next few years. This concise view of
future trends is also important in the assessment
criteria for the selection of software, tools and types
of implementation. This paper is intended to gain
insignt on the complexity of the field of business
management and exploitation of the full potential of
software packages that are offered today in the
market in order to find the best combination for a
given company. The further course of research would
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gointo setting up a comprehensive framework which
sets the basic structure and configuration of the
business suites and after that to create a support
system in the selection of such a configuration.
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EMOTIONAL INTELLIGENGE: A MODEL OF PLURICENTRIC EMOTIONAL
DiSPERSION OF THOSE INVOLVED IN GHANGE MANAGEMENT WITHIN

A WORK ORGANISATION

Abstract:

During work one is striving to contribute towards
the modelling of emotions of the employees and
the dispersion of their emotions as an inevitanle
process in the creation of positive emotional
contagion upon effective change management
Within a work organisation. Whilst aiming to point
out the vast array of the employees’ emotions, the
paper provides a broader approach comprising of
11 forms of organisational benaviour which are
more or less affected by the emotions of the
employees. The focusing of emotional intelligence
has been performed through four components:
self-awareness,  self-management,  social
awareness and relationship management. Each
organisational change results both in positive and
negative emotions amonast the employees.

Keywords:

These emotions have been presented in the paper
according to different phases of organisational
change. It has to be highlighted that one of the
most difficult and most complex problems in the
management of the employees' emotions during
organisational change is not the identification of
emotions, but how to enhance positive emotions
amongst a proportion of the employees.
Subsequently, how to transfer or disperse them
towards other members of the working group and
the entire work organisation.

emotions; emotional intelligence; organisational change; emotional dispersion

Author’s data:

"'Sanja, Gutic Martingic, Assistant, High school of finance and low “Effectus”, Zaoreb, Tra J. Kennedya 2,

gutic.sanja@gmail.com

International Journal - VALLIS AUREA - Volume 3 - Number 2 - Croatia, December 2017

159.9:331; D01 10.2507/1JVA.3.2.8.41

VALLIS
AUREA



Introduction

Emotional intelligence is a topic that has been
increasingly and more frequently arousing interest
both of the scientific and professional public within
the contemporary management. Emotions are a
characteristic that separates humans from
animals. Moreover, being innate, emotions
continuously accompany human personalities and
appear in all everyday life situations, as well as at
work. They are powerful drivers of a large number of
psychological functions of humans. A wide range of
research studies conducted during the last 15-odd
years have provided us with findings which state
that emotions and the management of employee
emotions can result in productive management of a
large number of processes inside business
organisations.  Emotional intelligence, as a
systematic approach to management, is important
also in the sphere of change management within
business organisations. It s a well-known fact that
emotional  resistance  of  employees 10
organisational change and its implementation is
actually one of the most challenging fields. This
paper is striving to contribute to modelling of
employee emotions and pluricentric emotional
dispersion, as an indispensable and productive
course of creation of positive emotional epidemics
(contagion), which is necessary in effective
organisational change management.

Emotions in the workplace and
emotional intelligence

Approaches and classifications of emotions
that appear in the workplace show considerable
differences. Hence, according to Poggi and Germani,
there are five types of emotions: individual
emotions, coanitive emotions, emotions  of
belonging, emotions of independent perception and
other emotional conceptions [161. Kraus expanded
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the range of emotions that can be congidered as
crucial atwork [101. These are:

1. Passion, a strong and hardly controllable
emotion that incites beliefs, trust, motivation and
loyalty amonast employees.

2 compassion (empathy) as the ability to
understand and share feelings with another person.
It is a valuable emotion in the building of
organisational culture.

3 Loyalty is an emotion for building of fidelity
toaperson, a job and an organisation.

4. Fury or anger resulting from a perceived
Injustice, inequality, —dishonesty, workplace
mobbing.

i) Enthusiasm is defined as impatient intense
pleasure focused on a specific interest. As an
emotion, itis significant upon inciting creativity and
innovativeness amongst employees and upon
project management.

6. Doubt and fear are emotions of bipolar
character, since they can cause both negative and
positive responses. Doubt is a feeling of insecurity.

1 Happiness or a feeling of happiness leads
towards positive outcomes in organisational
behaviour. It differs from the concept of
satisfaction, as satisfaction is an equivalent of
happiness.

8. Satisfaction is a state of nappiness that i
reflected through gratitude and employee loyalty.

9. Curiosity or curiousness is a tendency to
become acquainted with something, to explore and
learn. It frequently appears as a result of some
dissatisfaction. It is an important emotion in
creativity management.

10. Ambition, as opposed to curiosity, is an
emotion that inspires work. Determination and
preparedness for hard work, doing tasks and
tackling obstacles are its features.

Robert Plutchik was probably the person that has
provided the most comprehensive classification of
emotions. He provided the well-known "wheel of
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emotions" which shows that all the emotions
originate from Six primary emotions, from which
secondary and tertiary emotions develop [15]

Emotional intelligence, as a product and construct
based on emotions, can be defined as a mental
ability or a set of mental abilities, which enables
recognition, learning, memory and the ability to
think. According to Mayer, emotional intelligence is
a notion that is on a par with pure intelligence or
cognitive ability of an individual [131. As opposed t0
him, Bar-on Reuven congsiders emotional
intelligence as a mixed intelligence that comprises
0f cognitive abilities and personality [11. On the
other hand, Mayer et al., defined emotional
intelligence as the anility of accurate evaluation and
expression of emotions. .. the ability to approach
and generate feelings in order to facilitate the
verbalisation of thoughts [131. Goleman has thus far
probably made the most significant contribution in
the field of management of emotional intelligence.
He perceived emotional intelligence as a mixed
intelligence that includes coanitive abilities, as well
as a large number of abilities and aspects of
personality [91. Moreover, he focused emotional
intelligence through four components: Self-

A phase of organisational = Negative
change emotions
arief

fear
doubt
bitterness
insecurity
rage
agitation
envy

Initiating change

Transition onto a new state
of affairs

contempt
despair
remorse

awareness, self-management, social awareness
and relationship management.

Organisational

employee emotions

The question whether organisations need to
undergo permanent change in accordance with the
requirements in their environment is absolutely not
contentious against the backdrop of modern times.
Itis a fact that nowadays all the organisations that
strive to Survive and remain competitive need to
undergo continuous changes. What they need to
focus their energy and knowledge on is the most
effective way in which to implement these changes.
Each organisational change is a challenge and an
opportunity. Furthermore, it can trigger awide range
of positive emotions amongst the employees.
Nevertheless, it can also trigger a large number of
negative emotions, since people are by nature afraid
of the unknown. According to phases in
organisational change, these emotions can be
llustrated in the way presented in the table
hereafter (Table 1).

change  and

employee | Approximate orientative meaning of employee emotions

Why are we abandoning the existingstate-of-affairs?
What will happen with me and my job?

Will | be able to learn the new?

Why is the management doing this to us now?

[nwhat way will all of this affect me?

Do | need to put in S0 much effort to master all this?
Who knows what else | will have to face?

Why are the others doing hetter at fitting in into a new
job?

WWe are only a means for the generation of higher profits
| am a total failure in this new organisation

That is just what | needed when | showed such blind
belief in these new changes to the management

Table 1. Features of the most frequent negative employee emotionsaccording to phases in organisational

change
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Pluricentric emotional dispersion

The problem of how to enhance and transfer or
disperse positive emotions to other members is
probably one of the most difficult and the most
complex problems during organisational change
implementation.The currently available findings
point out the ways of dispersing these emotions
from individuals to the entire group and work
organisation [31. The term "dispersion” has been
used, since emotions are similar to gases: they are
hardly visible and have the ability to affect all the
people in one place in a specific moment [14].
According to a comprehensive research of the
structure of groups undergoing change, a frequent
ratio within a group was as follows: 70% of
emotions comprising of fear, 10%o contempt, whilst
20% curiosity, or positive emotions [4].

Emotional contagion (as it is frequently referred
10) i$ @ mechanism of spreading positive emotions
from an individual towards all the members of a
working group. The basis of this psycho-mechanism
IS @ human, innate inclination to gladly adopt the
emotions of other people in one’s environment [8].
Whyis pluricentric emotional dispersion necessary?
What does it mean? Emotional dispersion from one
source (centre) that has thus far aimost exclusively
been implemented frequently does not provide the
expected results. Tnat s primarily because people in
organisations are a heterogeneous rather than a
homogeneous group. Consequently, emotional
dispersion from several homogeneous groups
brought together into different employee segments
[71is considerably more effective and productive.
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Pluricentric emotional dispersion within working
groups and organisation as a unit comprises of at
|east six connected and interdependent pnases:

1. Inorder to achieve emotional dispersion, a
specific level of emotional intelligence amongst
organisational members needs to be achieved. From
the structural aspect it has been shown through four
elements:  self-awareness,  Self-management,
social awareness and member interaction.

2. Emotional dispersion originates from
several centres (sources of positive emotions,
individuals, group members). They have been
referred to by using upper-case letters in the
picture.

3. Identification of the level and the form of
heterogeneity of organisational members and
defining of emotional segments.

4. Emotional dispersionin the narrow sense of
the word amongst members of @
group/organisation.

5. Emotional dispersion achieves a required
|evel of emotional temperature inan organisation. It
IS required to provide a background for the
development and creation of emotional contagion.

6. Emotional dispersion achieves a required
|evel of emotional temperature inan organisation. It
IS required to provide a Dbackground for the
development and creation of emotional contagion.

1. Emotional contagion amongst working
group members (marked in lower-case letters in the
picture) and the organisation as a unit is the final
purpose and scope of emotional intelligence
management.
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Figure 1. Phases of pluricentric dispersion of employee emotions in a business organisation

These phases have been presented in picture 1.

In order for the model of pluricentric emotional
dispersion to function, sources (centres) of
dispersion of positive emotions focused on
organisational changes need to develop all the four
elements of emotional intelligence, as it nas been
previously stated. In other words, emotional
awareness needs to develop. Everyone with
developed emotional awareness will be capable of
dispersion  of  positive  emotions  about
organisational change to all organisational
members.

Once this dispersion has been achieved, an
emotional landscape will be formed in the
organisation that will provide a fertile backaround
forthe creation, growth and strenathening of
emotions amonast employees concerning change
[21. Gontagion of employees with positive emotions
arises out of this landscape and it spreads to all the
organisational members. The state of emotional
contagion is not easy to achieve. Upon initiating
organisational changes only a proportion of
employees most frequently has positive emotions
and emotional flows towards these changes. Most of
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them either do not have them at all or have negative
emotions [51. An increase in positive emotions
needs to be achieved through emotional climate
prior to emotional dispersion. This is achieved
through a wide range of techniques and training
sessions intended for identification of emotions.
Amonagst the proportion of employees who have
negative emotions towards organisational changes,
additional work will be required, focusing on easing
the burden of negative emotions on these employees
through their identification and training sessions
intended to eliminate such emotions [61. This has
been illustrated in picture 2

|dentification, strengthening and easing of
emotions characterise the phase of initiation of
change. Emotional dispersion is typical of a phase
of change implementation, whereas emotional
contagion is a feature of the phase of cementing
(strenathening) of the implemented organisational
changes.

Model of pluricentric emotional dispersion in
organisations  whose objective i  greater
effectiveness in organisational changes has been
presented in picture 3. It comprises of the following
elements:

1. Identification of positive and negative
emotions, strengthening of positive and easing of
negative emotions of the employees,

identification /

strengthening

and easing of ™~
emotions /T~ g

2. Creation of emotional temperature in an
organisation,
3. Emotional  dispersion  from  four

hypothetically placed centres of homogeneous
segments of employee emotions,

4. Creation of emotional contagion as the
ultimate purpose of emotional intelligence
management in business organisations.

The presented model is of theoretical and
hypothetical nature and it is intended to provide an
explanation of processes and interdependence of
effectiveness of changes and impact of employee
emations on these changes.

Implementation of the model

A large number of reputable international
companies have thus far effectively implemented
different emotional intelligence models in change
management. It is important to mention Avon,
American Express, Boeing, Hilton, Honeywell,
Jonnson &Johnson, L’Oreal, Motorola and MetLife, to
name a few. There IS a wide range of advantages to
the model of pluricentric emotional dispersion,
presented in this work compared with the emotional
intelligence models normally implemented thus far.
The previously mentioned advantages primarily
comprise of:

phase of
cementing the
change

emotional
— contagion

\ AN
emotional

',
N Y
.\4 —_— —*\‘:_ — dispersion

phase of
initiation of
changes

A
phase of change
implementafion

Figure 2. Phases of organisational change and emotional intelligence management

VALLIS
AUREA

International Journal - VALLIS AUREA « Volume 3 - Number 2  Groatia, December 2017

159.9:331; D01 10.2507/1JVA.3.2.8.41



1. Identification processes of employees are more effective and realistic due to homogeneity of members

within the segmented working groups,

2. Transferof emotions froman individual (individual emotions) to emotions of other members within the

group (social emotions) is faster and with a lower perceptual selection.

3. Emotional temperature within working groups, and hence at the organisational level, is reached faster

and longer lasting results are achieved.
4. Emotional stability of groups at the organisational level is higher

Nevertheless, upon implementation of the proposed model the following conditions and assumptions need

10 be congidered:

1. Organisations need to have a developed, modern and adequate human resources system [121,

and more reliable.

|dentification emaotions for organisational changes

e

FPositive emotions

Megative emotions

=" B e

-

|dlentify Strengthen Free
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— el P,
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. -
P o T

—
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Figure 3. Model of pluricentric emotional dispersion
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2. Management in the organisations that are
striving to implement emotional intelligence needs
to be adequately trained in this segment, primarily
through training programmes on emotional
intelligence.

3. Management in the organisations that are
striving to implement emotional intelligence needs
to be adequately trained in this segment, primarily
through training programmes on emotional
intelligence.

4. Human resources leadership needs to be
hased on one of modern models such as
transformational leadership model [111.

Implementation of the model of pluricentric
emotional dispersion i inconceivable without
highly educated multidisciplinary teams.

Conclusion

This paper addresses several issues. It primarily
aims to present the value, complexity and
importance of employee emotions in business
organisations concerning the roles and the
assumption of roles by the employees during
organisational changes. This is because both theory
and practice have thus far pointed out the fact that
problems and employee resistance to organisational
changes occur primarily within the sphere of
negative emotional flows amongst the employees.
Management risks and questionability of effective
implementation of organisational changes increase
substantially in the absence of understanding of
these emotions and unless the prerequisites of
emotional intelligence management have been
adopted. The model of pluricentric emotional
dispersion has been presented as a contribution of
the author in this paper. The initial idea behind the
model is in diversity and heterogeneity of emotions
and emotional flows amongst employees.
consequently, accessing emotional intelligence
management through segmentation approach or
through several homogeneous employee groups is
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considered effective. The model of implementation
of emotional intelligence is primarily based on
effectiveness of emotional dispersion from
individuals to other working group members. The
model proposed in this paper can enable the
management to reduce risks upon organisational
change, improve the processes and increase the
effectiveness of organisational change.
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ANALYSIS OF BUYING HABITS - WINE SEGMENT

Abstract:

On a market with high supply offer segmentation
cares extremely high importance. Wine IS
characterized as highly complex product and
possibility of segmentation is extremely large. To
insure detailed analysis it is essential to take in
count all starting points of Seamentation.
Demographic factor can help with the analysis but
Wine as a product demands as specific approach
as possible to ensure relevant conclusion.
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Wine marketing

The law recognizes wine as an agricultural food
product obtained by complete or partial alcoholic
brewing of muich from fresh and for processing
ready grapes [11. It is a complex product that can
independently satisfy needs of a consumer but
equally complement the other products. Purchase
can send equally strong message of opposing social
status (from deviant behaviour to luxury). For
centuries present this product diversifies itself from
the same products on a highly competitive market.
Although the technological process of production is
|largely standardized, small changes in production
(breeding, Storage) can make big differences in final
production.

Wine supply market recognizes a high level of
competitiveness. High choice in offer reduces the
time a customer is willing to dedicate to the
individual brand, so manufacturers are forced to
further diversify their product (compared to other
brands) with intent to attract consumer attention. To
achieve better market communication standardized
elements of a promotional mix can be used by
producers to gain as best market position as
possible.

Marketing is a process that begins with the idea
of need and ends with the feeling that a user
achieves by satisfying his desires. Itis traditionally
divided into four components (product, price,
distribution, promotion) and the ultimate goal is to
strive to meet customer and manufacturer needs at
the same time. Success can be measured by
compering costumer experience ageist their
opportunity cost. The notion of marketing is often
dentified with its basic component of promotion,
Which i$ by no means true. Promotion makes just
one quarter of total marketing mixand its purpose is
10 enhance communication between the
manufacturer and the buyer, boosting the interestin
the product with the aim of increasing consumer
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engagement when choosing. The most important
component of involvement is precisely the interest
in the product itself and with the higher interest
from the consumers, its involvement in making the
purchase decisions, related to particular product, is
higher [2].

In order to meet the customer's needs with the
goals of producers marketing strategy relies on it
basics elements (known as a marketing mix) that
include marketing strategy elements over which the
enterprise has control[31. AS noted earlier, wineis a
highly complex product that competes in a highly
completive supply market. To unfamiliar customer
differences Dbetween products can be almost
imperceptible and wine can be a perfect substitute
10 its self. In order to make probability of market
analyse more relevant, regarding advantages and
disadvantages of individual product and its
comparative advantage of communion with a
customers, it is essential to divide entire market to
more compact homogeneous segments.

Segmentation

The term segmentation of the market implies
the task of dividing the overall market (which is
usually too large for serving) on seaments that have
common features [41. The purpose of the
segmentation is to centre the focus of the analysis,
reducing the total amount of possibilities on to a
logical units with the aim of achieving a more
lucrative perspective. This approach to market
research results with a higher level of precision and
by combining deduction and induction method of
analysis it gives more practical conclusions. It is
necessary to differentiate the concepts of market
research and market monitoring. Market research,
inthe narrow sense, means a process with a specific
goal while market monitoring implies a continuous
collection of data in order to analyse the current
statelsl.
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Approach to segmentation can be accessed
from several different starting points, depending on
the end goal of the research. For example
segmentation can be made on a market or the
product, production goods or the services, supply or
demand etc. Regardless of which criteria is being
used, regardless of starting point in observation and
analysis, the conditions of measurability,
differentiation, comparison and grouping must be
met. This makes basic criteria of any segmentation
Process.

Acknowledoing more homogeneous units of the
observed group with the aim of analysing and
making relevant conclusions is further complicated
by the fact that the final decisions are driven from
the complexity of human personality. The purpose of
market research is to define target groups of
consumers  fowards  which, ultimately,
communication is directed. Most often, consumers
are divided by demoaraphic parameters (gender,
age, education, place of residence, work status, etc.)
through which the benefits and disadvantages of the
product or market are further analysed.

Elaboration of the segmentation and the choice
of the target market clearly suggests that the high
quality segmentation, carried out in a professional
sense, according to the appropriate rules and
procedures, and the proper selection of a market
segment where the company can be more successful
than others, is the main starting pointin the process
of creating more favourable market positions in
competitive environment [61.

As previously emphasized, wine is essentially
complex product in its essence, and if we add

Prestigious
consumers

challenges posed by the market competition it is
clearly imply that segmentation, with the goal of
achieving the better market position s
indispensable. Analysis of wine offer market can be
accessed from the position of producers,
customers, trades, crafts, and the like. The starting
point of weaving overall market has too many
variable for listing and it depends on the ultimate
goal of one that is making segmentation analyses.

One of the basic divisions, though perhaps not
the most common in practice, is the dividing wine
using Wine Law:

1) wines inthe narrow sense of the word: (still
wine, sparkling wine, pearl wine)

2) specialty wines: (desert wine, aromatized
wine, liqueur wine)

Insight into the literature has shown that this
commodity is most often recognized by the origin of
the country (foreign, domestic), the origin of the
producer (region, sub region, vineyard), color (white,
red, rose), quality (table quality, top quality), sugar
content (dry, semi-dry, semi-sweet, sweet), grape
Varieties  (GraSevina, Malvazija) etc. These
differences are only a part of the possibilities in
market segmentation of wine and observed only
fromthe product point of view.

This product can also be analyzed from a
consumer perspective. The market can be divided
according to demographic metrics, preferences and
motivations of purchase and consumption.
According to earlier research, we found a breakdown
according to the description of wine consumers [71.

high purchasing power and high brand susceptibility
urban men and women - 30t 40years

make up 2.4%o of the total market and are often consumers of wine

EXperts
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high purchasing power and average brand sensitivity
urban men aged 45 to 55, married with children
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account for 6.2% of the total market

average purchasing power and the average sensitivity to the brand

equally urban and rural men and women, 30-55 years old, married with children
largest segment in continental Croatia is 41%o of the total market

younger urban women aged between 25 and 35 without children

average purchasing power and low sensitivity to the brand
urban and rural men and women, 40-50years old, married with children

Traditional

consumers
average purchasing power and great brand sensitivity

Hedonists
make up 8% of the total market

Saver
make up 37% of the total market
low purchasing power and low sensitivity to brands
inhomogeneous group - two subsystems:
Modest

younger population - Students
old retired men
make up 5.4% of the total market
Table 1. Segmentation of the wine market in continental Croatia

In such a thick system of choices, we
differentiate between Dbuyers who have earlier
preferences for certain brands, and those who
decide in a financial opportunities, those who are
motivated by additional conditions (if they buy for
the purpose of gift giving, complementing dishes,
and celebrations).

Research methodology

The survey was conducted on the principle of
online questionnaire using LimeSurwey platform.
The geographic factor was neither a precondition nor
a factor of conditionality. Participants were those
Wwho consumed wine and are of age (more then 18
years old). Both sexes had the same opportunity to
be represented.

The questionnaire is composed of two parts. The
first part is related to the demoaraphic issues. The
second part of the questionnaire referred to
preference when selecting wines for a purchase.
Questions are formed to gain insight into the part of
the purchasing habits of people who enjoy this
product.
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The questionnaire consisted of Selecting
answers on the principle of one option, multiple
possibilities and Likert scale. Elements of
descriptive statistics were used as analysis method.
Data analysis was observed through central
tendency measures using Microsoft Excel.

A total of 79 respondents participated in the
survey questionnaire, of which 8 did not fully
complete the questionnaire. In order to minimize the
possibility of error in the analysis, we used only fully
completed questionnaires.

Research

The survey questionnaire was fully completed by
7l people. Of the total number of Surveyed
participants, 35 were female and 36 male subjects.
The distribution of respondents by age showed that
the largest cluster belongs to grades between 26 and
Jayears and 36to 45 years.
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18- 25 years 1,46%
2%6- 3ayears 0,719%
36- foyears 31,34%
46- 53 years 8,96%
36 69 years 1,46%
66+ years 299%

Table 2. Distribution by age

Daily J 1,04%
Per week U 380%
Per month 17 | B3U%
Only on Special occasions % | %1%
N0 answer 0 0,00%

Tanle3. How often do you consume wine

Analysis of how often respondents consumed
wine 25 (out of a total of 71) showed that they only
enjoy it on Special occasions while only one
respondent less shows weekly consumption of this
product.

Purchasing channels for buying wine showed
that just over 81% of the respondents uses the
super market offer, 35.21%o directly buy it from the
manufacturer, while the two of them use on-line
procurement system. Rubric “Others” showed that
Wine is most often receive as a gift from business
partners.

Cluster of questions: "When buying wine (for
personal needs) what are you paying attention to?"
answers was offered in Likert's scale (1-it does not
matter to me, 2-proportionally It has a little
importance, 3- It has nither some of none
importance, 4-proportionally it has importance to
me, 5-1t's important to me).

A total of 52.11%o respondents stated that price
during the selection was relatively important. The
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Total of 8respondents are currently employment
whereas 13 of them, at the time of the survey, were
not employed.

When asked "How often do you buy wine?" Atotal
0f 46.48% of respondents Stated that they only
purchase it in special occasions while in second
place (35.21%b) stated answer was that their monthly
frequency of wine buying was the most frequent.

Daily 1 1401%
Per week 1 9,86%
Per month n | 3H21%
Only on Special occasions 3 1648%
Other 3 1,04%
N0 answer y 0,00%

Table 4. How often do you buy wine

price class that is most often chosen by respondents
With 52.11% of total answers is the one up to 50kuna
While the second place with 46.48% is up to 100 kn.

The division of wine by the quality (table, high
quality, top quality) for 52.11% of respondents
makes a relative importance, while on the question
"The division of wine by color (black, white, rose)" as
a very important characteristic when wine selection
is being done had as high as 73.24 % of
respondents.

Ahigh level of sensitivity to domestic production
was reported by 95.77%o of respondents (indicating
that they prefer domestic production), which is
congistent with the answers to the question of
preferences related to the origin of wine (domestic
or foreign) - as extremely important for many as
17.46% of respondents in favour of domestic
products.

Appearance and design of labels proved to be not
sorelevant factor when selecting wines. "It does not
matter to me either, nor does it matter to me"
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answered 30.99, while the answer "proportionately
important" {0 38.04%.

The question "Which wine packaging you prefer"
shows the response that 77.46% of respondents
prefer bottled packaging in 0,75 litter volume.

Discussion

The economic branch of grape and wine
production in the Republic of Croatia has a century-
old tradition. The high level of knowledge and
competence by wine producers, the positive climatic
conditions for vine production and the freedom of
imports (with membership in the European Union)
enablea high level of wine offer in a Groatian market.
All market participants, under the aforementioned
conditions, strive to maximize their product and
through marketing mix to improve their
communication with customers. At the level of such
a Nign offer, it would be unwise to expect that
customers will remain long-term loyal to one brand
80 producers need to put continuous efforts to keep
focus of the consumer on their product.

By making analysis of buying habits in the supply
and demand segment of wine it can be possible to
understand  customer  preferences.  Market
segmentation facilitates the selection of
communication resources with customers while
market research allows predicting and / or tracking
trends in the market.

The aim of this research was to obtain indicative
parameters describing habits when buying wine.
Through the analysis of the survey questionnaire we
gained insight into the general motives that make
the customers aware of this product.

Indicative i$ the partial disproportion of buying
and consuming frequency of wine. [t has been shown
that respondents usually consume and buy wine on
special occasions. The answers are matched in this
segment until the secondary cluster Shows
significant disagreement and there is a significant
weekly consumption but @ monthly purchase.
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15
10
5

Daily Perweek Per Only on No
month  special answer
occasions

How often do you buy wine

How often do you consume wine

Picture 1. Compare Purchase and Consumption

The importance of buying and consuming wine on
special occasions has promising features for a more
detailed future research.

Retail chains have proven to be the most
convenient distribution system for customers. The
surveyed wine consumers have snown that they are
most likely to decide on this wine procurement
system, even though there is a relevant segment
(between analyzed respondents) of buying directly
from the supplier. While we live in the era of
digitization and developed e commerce surprisingly
low purchase level using the on-ling purchase
system. Analyzing this response group opens the
possibility of additional research with the aim of
inspecting motives for avoiding on-ling purchasing
and/ orresorting to purchasing in the retail system.

According to previous research, it was confirmed
that wine consumers prefer domestic production in
comparison with import wines. It has been proven
that there is a preference and motivation to select
wines from domestic production, but only if they
match the quality with foreign competitors [81. More
than three-quarters of the respondents expressed
great importance when considering the origin of the
producer and among all the respondents (in this
survey questionnaire) indisputable preference of
domestic producers was acknowledaed.
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By analysing issues that responses placed on the
Likert scale, one can get an insight into the motives
that determine preference when purchasing wine.

Price

|t does not matter to me 0
Proportionally It has a little 0
importance

|t has neither some of none i
importance

Proportionally it has importance %7
tome

|t's importance to me 1

Quality Golor Origin | Design | Packing
2 4 b 6
J 3 13 8
12 9 2 13

2 26 2 28
28 s 3 16

Table 5. Preferences when selecting wines

The importance when purchasing wine according
tothe color and origin of wines Shows to be extremely
important, while the importance of the qualitative
division of the product take second place. The results
arenotsurprising, and itis possible to conclude that
the primary reference to customers IS affinity
according to the color of the wine. This motive could
be further explored, but it is indicative that precisely
this motif determines the initial starting point of the
selection.

Conclusion

The questionnaire was not large enough to make
general conclusions that can be applied to the
overall market but the indications of its analysis are
not questionale. This research can be used as a
guideline for further detailed research and analysis.
The significance of the food processing industry in
relation to the total processing industry is reflected
in the fact that even about one quarter of the value
of the indicator refers to the food processing
industry: the number of persons employed (24%o),
turnover (32%), added value %), gross operating
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surplus (30%). The number of enterprises in the
food processing industry is 16 percent compared to
the total manufacturing industry91 . The expressed
affinities towards wines derive from domestic
production, while the emphasis on price, color and
product qualitative sensitivity can be used as a
guideline for market decision making.

Market segmentation and diversification of
products in the high offer system are necessary for
manufacturers that want to sell their products more
gasily. The lack of online Shopping preference
indicate that the buyer are Still relenting on
sensations (by sight) when choosing a wine. Keeping
In mind these parameters, manufacturers can
further work on the position of their products on the
retail shelving system.
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