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ABSTRACT

Purpose: Operational integration has been studied by séeethors. However,
still there are many research questions to bedaise

Methodology/Approach: Two value chains have been studied within two
different sectors: the health sector and the canpoment industry (mass
producer). The research methodology is based onrstemstured interviews with
selected persons from different levels within thrgamizations. The data was
transcribed, coded and further analyzed to findbkma or disablers to
operational integration in both sectors.

Findings: From this study, factors such as management caomenit co-
location, and job-rotation can be seen as conirgutfactors in both
organizations. Both experience disablers such akimgas functional silos and
little alignment of overall goals. Differences aeen in the greater use of job
rotation within health care, while the mass produted more mechanisms to
facilitate working in cross functional teams.

Practical implication: This paper presents empirical findings of succastofs
and pitfalls for operational integration within thvalue chain of two different
types of organizations. Based on this mapping, megendations on how to
achieve better operational integration will be presd.

Originality/Value of paper: The research initiative provides knowledge
experiences from operational integration in two fedd#nt Norwegian
organizations representing two different sectors.

Category: Research paper

Keywords: collaboration; health care; integration; interdtional; mass
production
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1 INTRODUCTION

Today there is a constant need for improvemenhjnpaofessional organization,
a need driven by increasingly demands for adjustsnehproducts or services.
Both internal and external factors contribute te thquirement of more flexible

and adaptable value streams. Key criteria for sscaee inevitably connected to
how the organization meets demands from its cugtgne. its ability to adjust

to future needs and control of the process of natémn between complex

organizations. The automobile and health sectoce fdifferent challenges;

nevertheless, they both continually strive for alamable and efficient value
chain, aiming at delivering the best quality ofvées or products.

This paper will illustrate practices from interdejpaental collaboration processes
within a hospital and a mass producer (MP). It &m=uon principles and methods
used to create a smooth and efficient interfacevdosn actors, which pitfalls they
may have experienced, and possible aspects ofingafor these two different
organizations. The following research questions vdladdressed:

* What are the enablers or hindrances to operatiotedration in these two
value chains?

« In what ways are there similarities or differendestween these two
sectors?

2 THEORY

2.1 Operational integration

Working towards an optimization of the value chaimany organizations focus
on the optimization of each process step, whilgéting to secure and optimize
the interfaces between steps (Figure 1).

| |

Figure 1 — Optimization of the value chain, reqsifecus on both process steps
and interfaces

One challenge that commonly arises is the “handof/éne baton” between two
consecutive process steps. Factors such as a lacdocumentation or
systemization and the existence of functional sibwsdifferent cultures are
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possible sources of difficulty (Pagell, 2004; Basrend Wisner, 2012).
Achieving a well-managed value chain presupposes #il value creating
processes act together (Stank, Keller and Daugh&@®1) and that intra-
organizational customer demand and supply capaskiliare aligned and
balanced. A well-managed value chain means anraited) value chain that gives
the customer optimized value (Stock, Greis and Ksal999; Morash and
Clinton, 1998). This will positively affect an ongaation’s efficiency-
capabilities, seen as a quicker response to changbs customer requirements
(Chen, Daugherty and Landry, 2009). Poor integnatietween the process steps
affects the organizational performance in a negatray (Shub and Stonebraker,
20009).

Interdepartmental relations have been studied &wades, but there are still
many questions to be answered (Griffin and Hau$896; Childerhouse and
Towill, 2011; Barratt and Barratt, 2011; Basnet aidsner, 2012; Hayes and
Wheelwright, 1984; Turkulainen and Ketokivi, 201Bjfferent perceptions and
terms to describe the relevant phenomena are adabdrgtween authors and
between disciplines. Several authors refer to tpctof integration without
presenting a formal definition (Pagell, 2004). K4h@96) presents the following
definition of integration with the mix of two comstts: information sharing and
involvement:

“A process of interdepartmental interaction and lidépartmental collaboration
which brings departments together into a cohesrgaization”

Basnet and Wisner (2012) present another definition
“Working together for the benefit of the compéany

It can be added that participants in a value ckaiould share the objective of
achieving a collaborative supply chain and seaahcbmmon initiatives to

ensure that each participant benefits from the essc(Simatupang and
Sridharan, 2002).

2.2 Prerequisites for integration

Many authors agrees that supply chain integratorvaluable (Frohlich and
Westbrook, 2001; Shub and Stonebraker, 2009; Rag@l4), but it has also
been pointed out that it is not easy to achievew@@et#t and Magnan, 2002;
Bowersox, Closs and Stank, 1999; Childerhouse aadilll 2011). In the

existing research, considerable emphasis is placethe question of why it is
important to attain integration in the value chaiat few studies focus on how to
achieve good integration (Basnet and Wisner, 2(H&gell, 2004). Several
contributing factors are described, such as fgcdditd layout, job rotation, cross
functional teams, amount of informal/formal comnuation, organizational
culture, consensus on integration, and measurenaedtsewards (Pagell, 2004;
Turkulainen, 2008; Bowersox, Closs and Stank, 182&net and Wisner, 2012).
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Culture is one of the elements that affect integnatDespite the difficulty of

changing a company’s culture, practitioners shdwdto understand how the
culture affects integration (Braunscheidel, Suresid Boisnier, 2010). Job
rotation may be used as a tool to change the euland enhance integration
(Basnet and Wisner, 2012; Pagell, 2004). Anothepoirant component to

acknowledge is “tacit knowledge” — knowledge whishgrounded in action,

commitment, and involvement. Tacit knowledge hagnbeharacterized as
having an individual quality such that it is diffit to communicate and describe
(Nonaka, 1994).

Many authors emphasize that management suppartimm@ortant mechanism to
achieve integration (Wheelwright, 1992; DaugheEllinger and Gustin, 1996;

Nabavizadeh, Momeni and Saidi, 2013), though tiemeak evidence for this
claim (Basnet and Wisner, 2012; Morash and Clinti®98). To achieve

consensus on integration it is important that topnagers focus on breaking
down the organizational strategy into “subtasks’aldhe and Crowston, 1994),
and that all the members of an organization hasguent communication about
the goals and priorities for the value chain (Plageio4).

To enable better connection between two differesttisns, it is useful to
establish common arenas for information sharinggraction and implement
visual management tools such as team board medtitysi, Cocca and Ates,
2015). But the success criterion most worthy oluBis improving the quality of
interaction — not just increasing the quantity thw& concomitant focus on
developing relational norms interdepartmentally €fsy et al., 2001).
Standardization facilitates coordination, whichaismechanism for enhancing
integration. Use of standards gives the employepsescription for how to act
and coordinates the work (Mentzer, 2004).

Many authors refer to functional silos as disabfergntegration (Van Hoek and
Mitchell, 2006; Turkulainen and Ketokivi, 2012; iBijer, Keller and Hansen,
2006; Braunscheidel, Suresh and Boisnier, 2010Jafizations with hierarchic
and formal structure are characterized as havinticady driven communication
and a functional myopia.

Finally, the use of different reward systems fdfedent units of the organization
could have a negative impact on integration, adongrdo (Pagell, 2004,
Galbraith, 2011).

2.3 Hospitals

Continuously overloaded and increasing queues acenamon challenge for
hospitals around the world. In many hospitals,ghtient flow is unpredictable,
resulting in inefficiency and disorganization (Hoand Aronsky, 2008).
Continuous delays may result in poor use of resmyreceduced patient care,
employee dissatisfaction and increased patientaimyrt(Derlet and Richards,
2000). Health care and hospitals all over the whdde been organized in terms
of health professions and specialist fields suchuagery, internal medicine etc.
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The patient’s problems are analysed individuallfisTis an impediment to
seeing the “big picture” around the patient's neadd could contribute to
problems with achieving “process flow”, which agamay be a reason for delays
and crowded waiting rooms (Preston et al., 1999nk&995; Mazzocato et al.,
2012).

2.4 Mass Producers

There has been a shift in manufacturing paradigowsatds supply chain

integration (Muckstadt et al., 2001). Mass productis one of five production

paradigms which have been utilized in recent ydarsgnass production, a large
amount of the same product is produced (JovaneerKand Boér, 2003). As
production volume increases, prices can be redanddmore customers may be
able to buy the products. Organizations use tedgyolto support the

coordination of the employees’ efforts relativeth@® organizational tasks and
objectives. The more effectively the social and tehnological systems work
together, the better the organization performsléxetet al., 2008).

For the automobile industry, common quality systesiech as ISO/TS
16949:2002, which focuses on quality issues, poéesv and lean solutions,
have led to a more unified structure for the indu@ymal, 2004).

2.5 Studying Hospitals versus Mass Production

Both hospitals and mass producers experience a rdenfiar continuous
improvements. Seim (2009) has studied similaritesl differences between
production companies and Operating Rooms. He cldimas, among other
factors, the operational challenges involve thedniee quality improvements,
cost reductions, maintenance or improvement inilflety, secure customer
focus and adaptability. These are similarities tinake it possible to translate
relevant operational management knowledge, priasigihd techniques between
these industries. Porter (1985) claims that lookahgvork processes as a value
chain makes it possible to consider work processelependently from
environment and line of business. Even though theesendustries are different
from each other, they have some similarities. Hwtance, they both use
principles and methods from total quality managem¢hQM). Useful
comparisons can be made between these two seCiahdg@ard, Pettersen and
Dahlgaard-Park, 2011).

3 METHODOLOGY/APPROACH

Two organizations were studied to find similarit@sdifferences in enablers and
disablers for integration. The organizations aréeqdifferent from each other
with respect to their functions, responsibilitiesdasocietal roles. The mass
producer, is located in Norway, but is part of egéa international company
group. This organization produces high volumesarhgonents for commercial
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vehicles on four continents. The second organimaisoa middle-sized general
hospital located in the south east of Norway. Thepital is part of a network
hospital organization, in which each hospital hasomomy in some defined
areas, such as professional and economic issuealsloufollows decisions made
by the network hospital board.

Both cases are independent research initiativesragdilable for a PhD study
with the aim of studying enablers of or hindrante®perational integration in
value chains. The Norwegian Research Council furlél projects.

A case study is useful to understand both complesiab occurrences and
organizations (Eisenhardt and Graebner, 2007). searh protocol with an
interview guide was prepared in advance of bothdietu Semi-structured
interviews were conducted to identify the degreeinbégration for the value
chains and enablers and disablers. The same quesiere asked in both
organizations, and interviews were allowed to pedcat their own pace. This
made it possible for the interviewees to volunteeiditional information.
Understanding the interviewees’ experiences and thew reflect on the topic is
paramount and this kind of interview can be usefuincovering these elements
(Kvale, 1997). At both organizations, interviewsravperformed over a period of
6 months. Each interview lasted for approximatelg dour. Important aspects to
consider are whether there is relevance to thearelsequestions, whether the
phenomenon to be studied may occur and whethereearch is feasible and
ethical (Karlsson, 2009; Yin, 2009). All the inteaws were digitally recorded,
transcribed verbatim and coded according to thergnategories for integration
(Tjora, 2011).

Table 1 gives a listing of the essential case comphaaracteristics.

Table 1 — Company characteristics

Hospital MP

Year of study 20132014 20122017

Main product/service | Patient flow for thrombolysis Car components
treatment commercial vehicles

Number of employees 265 37

Formal interviews 15 11

Part of value chain Ambulance, emergency departmel Injection molding,

included X-ray, ICU, ward, internal medicing assembly
neurology.

Type of informants Nurses, radiographer, paramedic's Operators, production
radiographer, paramedics, attendit manager, foreman,
physicians, clinical nurse, speciali§ planner, tool responsible}
nurses. quality technicians.

ISSN 1335-1745 (print) ISSN 1338-984X (online)



QUALITY INNOVATION PROSPERITY/ KVALITA INOVACIA PROSPERITA20/1-2016

7

4 FINDINGS AND DISCUSSION
With focus on factors that affect integration ire thalue chain, the research of

Pagell (2004), Basnet and Wisner (2012), Bower&tass and Stank (1999) and

Turkulainen (2008) has been used as a basis tgarate our findings. Factors

from these researchers have been grouped to fa&matiegories for our research

(see first column of the Table 2).

Table 2 — Enablers and disablers for integrationtive hospital and the MP;
some may be both enablers and disablers

Main categories and
explanation

Hospital (+) enablers, £)
disablers

MP (+) enablers, €) disablers

Culture

Values, understandings,
ways of thinking

Informal communication

Connecting links
Cross functional teams
Job rotation

(+) Used to standardized
work

(+) Overall patient focus
(5 Lacks focus on the
whole value chain.

(+/—) Competence
acknowledgement makes
information flow better.
(+/-) Information flows
better when people know
each other

(+/-) Tacit knowledge

(+) Cross functional work
in discussion of patients.
(=) Job rotation: mostly
used at the level of
attending physicians

(+) Used to standardized worl
(=) Some lack of confidence i
systems

(5 Main focus own work
station, minor overall value
chain.

(+/-) Prefers verbal
communication more than
written.

(+/=) Informal culture

(+/—) Foreman connects team
boards, and responsible for bg
departments

(=) Mainly cross functional
teams at higher levels

(5 Job rotation: no standard
procedure

Vertical integration

(+/-) The culture is
dependent on which
persons and departments
are involved

(+) Informal culture, little
hierarchy

(+) Department meetings each
week, separate days per dept.

Formalization

Policies, rules,
certification

Job descriptions
Standard procedures,
technical reports
Charts, information
process practices etc.
Strategic planning,
functional plans,
scheduling
Performance control
Visual systems

(+) TQM, elements of
Lean established recently
(+) Procedures

(+) Overlap meetings at
change of shift, verbal
communication, telephone
mail

(+) Some have team boa
meetings, department
meetings, training in acute
situations

(+/-) Knowledge of KPI's

rd board meetings, shift overlap

differs, some decompose

)

(+) ISO/TS 16949, 1SO 14001
lean

(+) Standardized work
descriptions

(+) Shift log, mail, verbal
communication etc.

(+) Department meetings, tea

meetings

(+/-) SAP, Excel sheets
(+) KPI's established, some
decomposed to functional

m

measures
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Main categories and
explanation

Hospital (+) enablers, £)
disablers

MP (+) enablers, €) disablers

to functional measures
(+) Some visual tools

(+) Kanban, visual logistics
planning, visual tool status

Facility & Layout

Plant size
Physical distances

Partitions

(=) Large organization,
many process steps
(=) Some physical
distance between
departments, and
sometimes localized over
two different floors or
different buildings.
(=) Functional silos

(+) Large plant, small value
chain

(+) Little physical distance.
(+) Intimate environment.
(—) Physical hindrances to
verbal communication

(=) Functional silos

Information systems

Degree of formalization of
information flows
Enhanced capacity of
information processing

(+) Several systems in uge
such as electronically
patient journal DIPS, mail
system etc.

(=) Some lack of trust in
systems

(+/-) Several systems in use,
such as ERP, document
handling system, mail system
etc.

(-) Some lack of trust in
systems

Consensus integration

Functional strategies must

support the business
strategy and each other.
All functions support
business strategy and eag
other, and all managers
know this is going on.

Overall management focus
on economy, while
functional strategies focus
on quality

Operators know department
strategy, less of company
strategy

(+) Some measures derived
from strategy, visual via team
board.

Operators' main focus: own
work

Measurement, rewards

(+/-) Verbal
acknowledgments

(+/-) Verbal acknowledgment
per number improvement
proposals

The findings presented under the categories ine€l@bkre further discussed

under each topic below.

4.1 Culture

In the hospital the personnel seemed to be more taseelating to systems and
more faithful to structures than were the operatirshe MP, and procedures
were often referred to when interviewees were daisgy how they cooperate.

The physicians and the nurses had as a main fheus/¢libeing of the patient
and aimed at giving the best treatment throughoeitpatient flow. Still, several
interviews indicated a strong functional focus,ezsally in certain departments.
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Several of the informants referred to professi@wrecy as a reason why they
were not able to follow the information concernihg patient further down the
value chain.

At the MP, the informants had little overall valdeain focus, and each focused
mainly on his or her own process step, to the ptiat sharing/receiving
information beyond one’s own process step was p&gdes unnecessary. Some
claimed, “I have too much to do with my own work”.

Although the hospital has a large number of systemglace for information

sharing, there are examples of tacit knowledge.eixample, interviewees said it
was impossible to predict the number of patientt tome in during a day.
However, several of them had clear opinions of $jgeituctuations in the rates
of patient arrival.

Cultures which inspire good communication are lthke integration (Pagell,
2004). In response to the question, “When is tharimnation flow perceived to be
good?” a specialist nurse at the hospital saidhiihk the information flow is
good when the person | am talking with acknowledgsscompetence, and |
acknowledge the person’s competence.” Another vigeree perceived the
information to flow better “when you know the peepfou are collaborating
with.”

Job rotation can contribute to improving the hatistnderstanding of the value
chain and can be an effective tool to increasegmten (Basnet and Wisner,
2012). Job rotation is used to varying degreehathiospital, primarily by the
attending physicians. According to one nurse: diild have been an advantage
to have the possibility to walk in each other’sesycsince we know very little
about other departments’ work, when we have newsnbin their place.”
Another informant said: “job rotation is instruaivbut then again it is more that
has to be learnt.” At the MP there had occasionlafign a rotation of workers
between departments, and one of the operators ipedcéhis as giving them
better knowledge of the rest of the value chain.

4.2 Vertical integration

According to some of the hospital interviewees wilad been working in or with
more than one department, the culture and structareed in the different
departments. The fact that the departments hadréifft managers could explain
the different cultures. The researchers perceibedhierarchy as larger at the
hospital than at the mass producer. However, asuwprdo some of the
informants at the hospital, the hierarchy has béetreased during the recent
years in most of the departments. Additionally, thenagement is often part of
the value chain, meaning that some leaders paateim clinical work. The
management influences the value chain in severgswa.g. by their budget
planning, strategic choices and direction of daignagement.
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The two departments at the MP were managed by dhee sforeman. Each
department used a team board for the planning efday’'s work, and the
foreman was a participant in both meetings. By dalms, the foreman hoped to
act as a connecting link for information flow beemethese two team boards and
thereby achieve better integration. Neverthelesesd two departments had
different cultures. Although the intention of beiagoart of both team meetings
was to link the departments, it was perceived tthetworkers interacted with the
foreman and not with the workers in the other depant.

At both organizations it was observed that the rganeent is actively a part of
the value chain. According to Braunscheidel, Suiesth Boisnier (2010), a low
degree of hierarchy positively contributes to imidign, but to achieve this,
management must commit and participate (Morash Gitdon, 1998; Basnet
and Wisner, 2012).

4.3 Formalization

The MP has several standardized procedures to atoptocesses, such as
process descriptions, shift logs, shift overlap tings, team board meetings,
weekly team meetings and ERP systems. Each comgartnas a team board

and they also use visual systems on several oc=asiech as Kanban and tags
for tool status. Despite all these systems, theseddferent perceptions of how

information should flow among some of the workers.

The hospital has for several years used an elactrgystem called TQM.
Routines and procedures related to patient tredtismendeveloped over years,
influenced partly by research, experience, leg@iataind professional trends.
Important procedures are stored in an electrorstesy called EK. Over the past
two years, the management has focused on increasitgrstanding of patient
flows, through the start-up of a lean process.

Training for acute situations involves a very dersructure and a standard to be
followed; there is a high degree of loyalty andcghine regarding systems and
communication is very clear. This training demaid#t of resources in the
hospital. In contrast, when the focus is on aspétdt are important to the
patient, such as waiting time and continuity ofecahere there is not an acute
situation, the picture is quite different. Someommhants state that, in less acute
and life threatening situations, some choose téoparprocedures in their own
way.

Through study of these two organizations, it wasntb that both had a high
degree of standardization, but the systems wergmlss differently. The MP
used visualization systems, while the hospital usedten procedures and
training for acute situations. According to MentZ2004) this high degree of
standardization could make a contribution to adhigvintegration, but it is
recommended that it be complemented with informdkraction activities
(Glouberman and Mintzberg, 2001).

ISSN 1335-1745 (print) ISSN 1338-984X (online)



QUALITY INNOVATION PROSPERITY/ KVALITA INOVACIA PROSPERITA20/1-2016 11

4.4 Facility & Layout

In both organizations it was reported that the pafdocation of the departments
affects their collaboration. At the MP there wasogen connection between the
departments, but also a minor wall. Despite thialspartition, the two different
departments functioned more or less as functioihas,swith separate cultures
and a lack of understanding of each other's ddibllenges. At the hospital it
might be more obvious that personnel experiencé@rdnt cultures in their
different parts of the value chain, since some depents were separated by as
much as 8 floors.

Hayes and Wheelwright (1984) claim that a sepamabietween subunits may
reduce the degree of integration. By contrast, IP§2@04) found little support
for the idea that the size of the organization #&hoaffect the degree of
integration, even though it was thought that thisild be an obvious factor.

4.5 Information systems

The hospital had several different systems forrmftion sharing. According to
some informants too little time and “cumbersometeyswhen dealing with
difficult patients” made it difficult to documenverything that should have been
documented. Additionally, different departmentsdusiifferent systems, which
did not always communicate with each other. Forngda, the X-ray
department’s system could not receive electrorferrals. The physicians had to
print referrals out and deliver them physicallywlas noticed during the study
that several of the informants often needed to we#®al communication in
addition to the electronic system in special cases.

The operators at the MP used tools such as e-maitegistration of production
data in an ERP system. However, according to soihghe operators,
approximately 90% of the communication was verhbalvas also observed that
some of the operators double-checked the systeonsexXample, one informant
said he often checked by telephone whether thelgrhai had sent had been
received. An explanation of why operators had msgttof the IT systems at the
MP could be, as claimed by one of the informanihe' IT strategy does not
correspond with the overall company strategy.” Aghler levels in the
organization there was more use of electronic médron systems.

Gattiker (2007) and (Davenport, Harris and CantréD04) claim that
information systems such as ERP systems contritwuiategration. However,
little support for this claim was found by BasnetldVisner (2012).

4.6 Consensus integration

The employees at the hospital have an overall foouthe "customer”, meaning
the patient, and in some ways a focus on the dveatient flow. Despite this,
some of the informants refer to an overall lacktlihking on the part of
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management. In their view, the management doesundérstand the clinical
problems and focuses too much on economic anchedtissues.

The MP had broken some of the overall goals dowfuihational tasks at the
production level and these were visualized on #emt boards. The overall
strategy, though, was not that clear to all empsye

At both organizations it was seen that the corredpoce between the overall
strategic goals and functional tasks could be befibis is also in accordance
with what Van Hoek and Mitchell (2006) found. Thgbuan internal survey
within a large European manufacturing group, theigcalered internal

misunderstandings and differences in both oppdrashand priorities within the

organization. They proposed to focus on improving internal communication
and the initiative planning process to achievedoettipply chain alignment.

4.7 Measurements rewards

Some informants from the hospital reported that thain focus of the
management was on economy, while the overall fatdise value chain was on
quality. However, the governmental measures foausgily on economy, a
factor that will also affect what the managementuBes on. One of the
informants said: "I think the top management has thmain focus on quality, but
| have never heard them talking of anything elsntlkconomy.” Through the
recent work a focus has been placed on common fmathe value chains, but
this work had not yet reached the value chain stui this case study.

Until recently, the management at the MP has usedal acknowledgements in
accordance with the number of improvement propossla reward to encourage
further improvements. More recently, work has bdene to try to find common
motivating factors for the value chain.

Both value chains are aiming towards finding a cammeward system and
focus, but still they face some challenges. Ashodal by Cao et al. (2008), when
different departments tend to have different irgeyeand focus, it is especially
important to have good overall coordination, andimg differences in focus and
reward systems may affect the integration negatigiehgell, 2004).

4.8 Summary of findiungs

A short summary of the similarities and differencéghe findings is shown in
Table 3.
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Table 3 — Summary of the findings

Similarities Differences
Culture e Used to standardized work * More true to systems at the
» Tacit knowledge hospital than in the MP.
» Some lack of overall value ch
focus
» Job rotation perceived as
positive
Vertical Integration * More hierarchy at the

hospital than in the MP

Formalization and | < High degree of formalization | ¢ Degree of use of

standardization visualization tools in MP
» Training for acute situations

at hospital

Facility & layout » Layout challenge to integratio

Information system| ¢ Some mistrust of systems * More use of information
systems at the hospital than
in the MP

Consensus * Insufficient connection

integration between overall strategies
and functional tasks

Measurement, » Verbal acknowledgment

rewards

5 CONCLUSION

Through two single case studies of two differemfamizations, the aim has been
to provide a better understanding of enablers andrénces to operational
integration and the similarity or difference in sleegwo types of value chains.

Despite the differences in the types of the twoanizations, there were some
findings of common enablers: both organizations addgh number of routines
and standards and the employees were used to slaethwork. Furthermore,

in both organizations, job rotation was referredatba contributing factor to

increase integration and both companies used vealckhowledgment as

rewards.

The differences in enablers were found in the higlgree of training at the
hospital for acute situations, higher degree ofafs@sualization tools in the MP
and more use of information tools directly in tl@ue chain at the hospital.

The common disablers for integration were foundé¢orelated to culture and
physical hindrances in location, tacit knowledgel atifficulties in achieving
good integration between overall strategies andtianal tasks.

One difference in disablers was found in that tegrde of hierarchy was higher
at the hospital than in the MP.
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The study has focused on creating new insight émtablers and disablers for
operational integration in two different types @lwe chains. The experiences
from this study could also contribute to providimgerational guidance to similar
types of organizations if they want to improve tregerational integration.

It is of course difficult to generalize from justd case studies, but these studies
could contribute to building theory on the topicrfher research should focus on
achieving more information on the enablers and biissafor operational
integration, by doing a study of more organizations
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ABSTRACT

Purpose: The paper validates a model which approximateselationship
between perceived uncertainty of consumers and awmcedents & three
mitigators which explain the value of Food Tracégbbystem (FTS).

Methodology/Approach: The proposed model was drawn from Pavlou et al.
(2007) study which applied the principal-agent pecsives, and this study
contributes to current literature by improving ursianding of structure of
perceived uncertainty of a food product with cremegood with this model.

Findings: The study assesses the value and effects of Fi&luting perceived
uncertainty of beef from various origins and sugg@®sportant implications for
stakeholders in beef sector regarding feasibility anarketability of FTS.

Research Limitation/implication: Findings evidently reflect the current market
circumstance regarding consumers’ concernsRardeived Uncertaintjowards
import food products for their credence nature.fdddnt aspects of FTS were
found to have mediating role in reduciRgrceived Uncertaintyn China and
South Korea.

Originality/Value of paper: The study assesses the value and effects of FTS in
reducing perceived uncertainty of beef from variomsgins and suggests
important implications for stakeholders in beeftsecegarding feasibility and
marketability of FTS.

Category: Research paper

Keywords: Perceived Uncertainty; Food Traceability SystemSF; consumer
behavior; Sustainable Global Food Trade
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1 INTRODUCTION

Various types of food scares associated with foafétg impact consumers’
attitude towards food choices and consumption smbislly, and consumer
concern for food safety appear at the forefrontafpetitiveness of the agri-
food industry. Consumers’ demand for adequate mmédion on quality and

safety of food products are increasing as theyepitef make an informed choice.
Nonetheless, inherently sellers have more inforonatin the quality and safety
of products and consumers often have limited actesgroduct information

which leads to increased perceived risk. In pdadicuood safety is credence
good which consumers are unable to assess witheligr's assistance or
additional information.

Furthermore, increase in agri-food trade due te iis free trade agreement
(FTA) among nations, brought broader availabilifyfareign food products in

consumers’ choice set, and consumers are facedheitihtened uncertainty in
the origin and safety of import food products. Gangently, country of origin

has become one of the key attributes which are bgaesnsumers in purchasing
imported products. Country of origin effects refeosthe extent to which a
product’s evaluation is affected by its place ofnefacture (Gurhan-Candli and
Maheswaran 2000). Country of origin is consideredbe an attribute with

significant impact on consumers’ choice behavior fofeign products and

various studies reported on this finding (Nagashid@70; Hong and Wyer,

1989; Maheswaran 1994; Haubl 1996; Aboulnasr, 2006hsumers’ evaluation
of products is often based on country of originretéypes, thus the way
consumers acquire, process and use the countryigif anformation may also

have important effect on consumers’ choice behavior

In order to facilitate food transactions in the glypchain, and to reduce
consumers’ perceived risk in food choice, countriesently introduce Food
Traceability System (FTS) which trace all relevaribrmation on food process
from farm to end-user point, including country afigin information. When

consumers can recognize the country origin of aycbwith an aid of FTS, they
can make informed diagnosis of the quality & safefythe products. Food
Traceability System (FTS) which function as a vihito provide more

information on the product quality and safety tosiemers may facilitate them to
evaluate product quality based on information frBfS instead of their prior
biases or expectation of products. The more diggnaes attribute, the more
helpful this attribute is for consumers in evalogtithe quality and performance
of a product (Jiang and Benbasat, 2004). In otherds;y more diagnostic
information is more likely to be used as an input évaluative judgment than
information that is ambiguous or non-diagnostic rf&son and Burton, 2000;
Aboulnasr, 2006). Thus, consumers appear to relgro the information rather
than their prior expectation when they are presemigh unambiguous quality
information (Jiang and Benbasat 2004; GarrestonBartbn, 2000; Kempf and

Smith, 1998; Aaker, 2000). Furthermore, this fé&iés food transaction in the
market by reducing consumers’ perceived uncertagftyroduct quality and
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safety. Ultimately improved efficiency in the markeansaction may be reflected
in consumers’ willingness to pay price premiumdertain country origin and to
purchase larger quality.

2 TRACEABILITY SYSTEM IN CHINA AND SOUTH KOREA

Among several types of food products, beef is ch@sethis is an item which has
been drawing international attention regarding featety, free trade agreement
(FTA) talks as well as local producers and consshluctance in accepting
import beef. Several outbreaks of Bovine spongifemeephalopathy (BSE) in
various countries in the past have increased coasirooncerns and perceived
risk of food safety of beef, causing significangatve impact on beef products
from specific country of origin. Food safety isr@adence attribute (i.e.consumers
cannot assess the food safety level even after ¢begume), thus consumers
tend to rely on other intrinsic and extrinsic c(ies. country origin) to infer food
safety. As a consequent, the beef industry hasdotred a Food Traceability
System (FTS) and strengthened vertical coordinatighe food supply chain to
enhance food safety. FTS is an extrinsic cue wbglifies the quality and safety
of beef products by transforming food safety froradence attribute to a search
attribute.

FTS has been adopted by many advanced economibsasudapan, France,
Australia and the U.S. Japan initiated its beefdadility system in 1999 and set
up a database management system in 2002 and cethpieplementation of
beef traceability system in 2003 at production leaad in 2004 expanded the
FTS to distribution level. The U.S. introduced arpffor traceability system in
2002 and developed database management systenD4na2@ completed the
farm & cattle registration in 2008. We selectedr@hand South Korea as target
markets for beef transactions at consumer levelntpirically test the impact of
FTS, and to assess the effect of antecedents @uic@nr’'s perceived uncertainty
and purchase intension. These two markets are cledsee these are two major
beef trading countries in Asia and beef produatsnfdifferent country of origin
prevalently exist in their consumer markets. Upoam dutbreak of Canada’s first
BSE-infected cow in Alberta in May 2003, which waansferred to the U.S.,
several beef import countries in Asia banned U.€efland cattle products,
including China, South Korea, Taiwan, Hong Kong. &this had tremendous
negative impact on beef export countries such egls. and Canada, resulting
in substantial gross farm income loss in these wwmm(i.e. 20% of gross farm
income in the U.S declined due to this ban).

Upon the completion of U.S-Korea FTA in 2008, SoHtbrean beef market
officially open access to U.S. beef in 2008, noektbs the Korean consumers
were considerably concerned with food safety of. W&®f. In order to strengthen
food risk management and respond to consumers wgndee Korean
government operated pilot test of BSE in 2004, affitially activated FTS on
beef sector in 2007. The FTS on beef productioellstarted in 2008 and the
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FTS on distribution level started in 2009. Sincd&@0he public trust of Korean
beef safety and quality increased significantlyd aorean beef market share
increased from 43.2% in 2010 to 50.3% in 2013. €ndty, there are five types
of beef, differentiated by country of origin, inding Korea, the U.S., Australia,
Canada and New Zealand. Korean consumers’ preferircimport beef still
remains to be considerably lower than that of ddimdseef due to perceived
uncertainty regarding food safety.

On the other hand, China continues to increasbei&d imports in recent years
and food safety and quality of import beef has bez@n important issue. China
is the world’s largest meat consuming country daadéef import is forecasted to
double by 2018 as domestic output fails to meetad@mChinese per capita beef
consumption is 4.5kg in 2013 (weights on a careasght basis), which is
expected to grow to 6 kg by 2020, getting clos¢h®oworld average of 8.1kg.
Various food scare outbreaks in China heightenegswmer concerns for food
safety and it is one of the most contending cursewcial issues in China. Due to
cope with this challenge, the Chinese governmert e industry are in
discussion to implement FTS. In China’s privatee@edHACCP, GAP and other
international safety certification standards aeasingly adopted by the private
firms on a voluntary basis, while Quality Safety§)Qis the only officially
implemented safety certification on a mandatoryidhaBy 2005, 2,846 food
companies in China have implemented HACCP certifica(\Wang et al., 2006),
and the number of food processing firms in Chinatiooes to increase and
officially registered companies were estimated ¢ 119,022 in 2003, thus the
proportion of Chinese food companies with HACCP tifieation remains
relatively low. This may primarily be due to thefahat introduction of HACCP
based systems may be difficult in small and medsized food businesses with
limited capacity and knowledge (Kim et al., n.d.).

In addition, China decided to apply GS1's GTS ideorto facilitate its trade with
European and other major trading partner countAassa pilot project, one of
Chinese private food manufacturing firm-Synbroad. ladopted GTS by GS1
China, and successfully maintained market positionEurope. With this
application of traceability system, Synbroad Ltdaingd the following
competitive advantages: compliance with the intéonal traceability standards;
automation of all operational traceability procesthe companies; strengthening
Synbroad competitive compliancy with the Europeaod-Law (GS1, 2009).
However, GS1 China also faces with considerabldlaiges; training and
learning on GS1 standards by relevant stakeholdéesitifying equipment to
support the data flow exchanged; and allocatioigassent of specific tasks
involved in the GTS process. For successful adopgifcsuch system, GS1 China
identified critical success factors such as sudfitifunding supports, high level
sponsorship and leadership from both company manageand government
and effective communication of all relevant actorsthe system (Kim et al.,
2015). This implies that ultimately the system Hseen to recognized and
supported by the end-users (i.e. Consumers) inr aadpustify associated costs
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and investments. Therefore, it is imperative toduart a comprehensive study on
whether the FTS is perceived to be valuable inghes of consumers. From
exporters and marketers perspectives, findingsigeoworthwhile guideline in
determining feasibility of Food Traceability Systg/T'S) in their food supply
chains.

The purpose of this paper is to determine whetrwydFTraceability System
(FTS) affect consumers’ choice behavior of beefdpaots from various country
of origin. More specifically, the study attempt werify the positive effects of
FTS on consumers’ purchase decision of beef predbgt mitigating the
perceived uncertainty of consumers towards beefdymts from various
countries. This study adopts Pavlou, Liang and X2@807) model which
approximate the relationship between perceived rmiogy and purchase
intention of consumers. In addition, findings frams study provide practical
implications for stakeholders in beef supply chamgarding return on
investments of FTS in beef sector and value-adgimgntials of FTS. In other
words, the proposed model attempts to examine whetbnsumers from China
and South Korea perceive FTS to an additional vialukeir purchasing decision
process.

3 CONCEPTUAL FRAMEWORK

Choe et al. (2009) state that the perceived riskcafisumers stems from
uncertainty due to lack of declarative knowledgejnsufficient knowledge of
the outcome of the consumption act. Perceived taiogy refers to the degree by
which the outcome of a transaction cannot be atelyrpredicted, the future
sales of the transaction could vary from a sucaégsbduct fulfillment to any
combination of the numerous adverse possibilitieav{ou, Liang and Xue,
2007). Individual consumers inherently have limitctess to the quality and
safety of products, and are faced with numeroussdvpossibilities, they tend
to overestimate the probability of potential lossegen if the probabilities of
such losses is low (Kahneman and Tversky, 1979¢etainty perceptions give
rise to perception of risk (Chiles and McMackin,96® In other words, the
perceived uncertainty of product quality and safetiyie sole source of perceived
risk of consumers. Based on this assumption, w@qs® that FTS decrease
perceived uncertainty by providing sufficient infoation on product quality, and
ultimately have positive effect on consumers’ cediehavior.

Pavlou, Liang and Xue (2007) apply the principad@g perspective in
developing their conceptual framework for consumen®ice behavior in an e-
commerce adoption setting. Their model explicitigdesses the source of
uncertainty with this approach. The principal-ageetspective virtually applies
to all transactional exchanges that occur in a asecbnomic system of
opportunism, asymmetric information, and boundetibmality (Milgrom and

Roberts, 1992). Since food transaction situatiomolves high degree of
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uncertainty, this framework is considered to be rappate to approximate
consumers’ food choice behavior.

Antecedents of Perceived Uncertainty: Information Asymmetry & Fear of
Seller Opportunism

The principal-agent perspective addresses an agéationship in which one
entity (the principal) delegates work to anothdre(tagent) who performs the
work according to a mutually agreed contract (Esedih 1989). Agency
relationships are instituted whenever one partyeddp on another party to
undertake some action on its behalf (Jensen andklMgec 1976). Due to

asymmetric information provided to the principaldathe agent, it naturally
raises an issue of agency problems of hidden irdtom and hidden action (i.e.
misrepresentation of seller quality and of produgtality). Thus, hidden

information poses difficulty to the buyer in termisselecting a true high quality
seller and products.

Pavlou, Liang and Xue (2007) identify perceivedonmnfiation asymmetry and

fears of seller opportunism as main sources ofgdeed uncertainty. Perceived
information asymmetry exists as buyers perceivderselto have a greater
quantity or quality of information than they dofdrmation asymmetry makes it
difficult for buyers to assess the sellers’ truarettteristics and product quality,
resulting in higher perceived uncertainty. In d@iddi, buyers may assume hidden
action of sellers as they act opportunisticallysarve their self-interest given
difference of interests (Pavlou, Liang and Xue, DO0An example of seller

opportunism includes quality cheating, masquerading identity, contract

default, or not acknowledging product warrantiesistha, Heide and Cort,

1998). These types of hidden action increase perdeuncertainty of buyers.

The two identified antecedents are hypothesizethatoe a positive effect on

consumers’ perceived uncertainty of products witktive framework of the

principal-agent perspective, thus the agency prolé hidden information and

hidden action are claimed to be mitigated througénge in buyers’ beliefs (i.e.

trust, informativeness and product diagnosticity).

Uncertainty Mitigators: Product Diagnosticity, | nformativeness & Trust

Product diagnosticity refers to the ability to cegvelevant product information
to help buyers accurately evaluate product quéifgviou and Fygenson, 2006).
FTS may enable sellers to convey information alibattrue quality of their
product, enabling consumers to assess producttyuaid safety adequately.
Increased perceived diagnosticity allows consurteefeel more informed about
products, which leads to informed purchased deawssi@liang and Benbasat,
2004). As a result, product diagnosticity mitigates buyers’ perceived
information asymmetry. Informativeness in the FESlefined as the extent to
which the information provided to consumers is altyjuhelpful (Choe et al.
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2009). Since there can be various types of infaonatvhich can be provided,
seller needs to decide information which are céstient and relevant to
consumers’ concern and interest. Informativenesisesd the importance of the
quality and relativity of information provided t@mmrsumers. When consumers
believe that they are provided with helpful andiatge information, their
perceived information asymmetry and fear of sedi@portunism are likely to be
reduced. Trust is a psychological state that istmalsiable under-conditions of
uncertainty (Mayer, Davis and Schoorman, 1995), taedntention of the buyer
to accept the vulnerability of transaction, beligyithat the seller will not act
opportunistically (Pavlou and Gefen, 2004; Rousseiaal., 1998). Thus, trust
mitigate fears of seller opportunism and informatasymmetry, as buyers carry
on their transaction based on their trust for ssll@ompetence, integrity,
facilitating buyer-seller relationships (Swan anoldh, 1985).

Figures (1-4) show the overall model of FTS impant consumers’ choice
behavior and the path relationship of selectedtcocts. Purchase intention is set
as the dependent variable, reflecting consumerse@ance of FTS. Perceived
information asymmetry and fears of seller oppodoniare selected two
antecedents, affecting perceived uncertainty osaorers which ultimately result
in their purchase intention. Three mitigators: pratd diagnosticity,
informativeness and trust are proposed to redueentipact of two antecedents
with an assistance of FTS (Table 1).

Table 1 — Definition of Constructs

Constructs Definition

Product Diagnosticity The extent to which a buyelidves that a particular shopping
experience is helpful in terms of evaluating thaliy and
performance of a product (Kempf and Smith 1998)

Informativeness The extent to which seller providssrs with resourceful and
helpful information (Ducoffe, 1995)

Trust Intention of the buyer to accept the vulnditstof the transaction,
believing that the seller will not act opportuntstily (Paviou and
Gefen, 2004)

Information Asymmetry The difference between therimation that buyers and sellers

possess.
Fears of Seller The buyer’s concerns that the seller may act oppatically
Opportunism (Pavlou and Fygenson, 2006)

Perceived Uncertainty The degree to which the aog&of a transaction cannot be

accurately predicted, (Pavlou and Fygenson, 2006)
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4 RESEARCH METHOD: CROSS-COUNTRY VALIDATION OF
FOUR PROPOSED MODELS

Survey Sampling & Data Analysis

The survey guestionnaire was designed and develogseld on measures which
were defined in Pavlou, Liang and Xue (2007) stadg the items of the survey
questionnaire are listed in Table 1. All items weneasured with five-point

Likert-type scales.

The structural model has three constructs whichewdafined as uncertainty
mitigators: Product Diagnosticity, Informativene&s Trust; two constructs,
identified as uncertainty sources: Perceived In&drom Asymmetry & Fears of
Seller Opportunism; and one construct as a depéndanable, Purchase
Intention. In total, 26 items were measured to sssine proposed model

(Table 2).

Table 2 — Measurement Items for the Structural Mode

Item # of
Constructs Measurement ltems
No. Items
Item 1 | expect the traceability system to help me cahgful
Item 2 evaluate beef products.
Being able to carefully evaluate beef products

Product Diagnosticity Item 3 3 would make it much easier for me to purchase beef
products.
| expect the traceability system to help me gedad r
feel for beef products.

. Item 4 A traceability system would give me quick and easy

Informative . .

ness 2 access to large volumes qf |nformat|on.l '

Item 5 I would learn a lot from using a traceability syste

Item 6 The traceability system provides objective
information on beef products sufficiently.

Item 7 Information provided by the traceability system is

Trust 3

Item 8 trustworthy.
| expect the traceability system to provide acaurat
information trustfully.

Item 9 The traceability system reduces the information gap
on the *“quality of beef products” between the

Perceived Information Item 10 2 producers and the consumers.

Asymmetry The traceability system reduces the information gap
on the “circulation process of beef products”
between the producers and the consumers.

Item 11 The producers of beef products who sell through the
Item 12 traceability system will not cheat on consumers.

Fears of Seller Item 13 The seI.I('ars of beef products who gell through the
3 traceability system will not counterfeit the periofd

Opportunism

circulation
The traceability system will reduce the possibibfy
illegal production.
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Item # of
Constructs Measurement Items

No. Items

Item 14 Purchasing domestic beef products through the
traceability system will decrease the degree of

Item 15 uncertainty associated with the products.
Purchasing imported beef products through the

Item 16 traceability system will decrease the degree of

Perceived Uncertainty uncertainty associatgd with the products.

: Item 17 Purchasing domestic beef products through the

(Domestic & 4 - .

Imported) traceab!llty system will decrease the degree 'of
uncertainty that occurs as a post-purchasing
reaction.

Purchasing imported beef products through the
traceability system will decrease the degree of
uncertainty that occurs as a post-purchasing
reaction.

Item 18 | plan to continue purchasing domestic beef
products using the traceability system

Item 19 | plan to continue purchasing imported beef
products using the traceability system

Item 20 | intend to increase the size of domestic beef
products purchases using the traceability system.

Item 21 | intend to increase the size of imported beef
products purchases using the traceability system.

Item 22 | intend to increase the frequency of purchasing

Purchase intention domestic beef products using the traceability

(Domestic & Item 23 9 system. . '

Imported) | intend to increase the frequency of purchasing

Item 24 imported beef products using the traceability
system.

Item 25 How much more are you willing to pay for domestic
beef products through traceability systems?

Item 26 How much more are you willing to pay for imported

beef products through traceability systems?

Please select which country’s beef products do you
prefer? (China, USA, Australia, Canada, New
Zealand)

Local Marketing Agencies in South Korea and Chindgmimistered data
collection of the survey. The proposed model wapigaally tested with survey
data from 350 Chinese Consumers and 305 Korearugwrs. Chinese survey
was done in two major cities in China (i.e. Beijiagd Shanghai), while Korean
survey was done in various cities in South Koreab{& 3 & 4). The sample in
China was 76.6% male and 23.4% female; 93% of respads were younger
than 40; respondents tend to have high educatieel; 143.8% of respondents
were students, 50% of respondents had professimcapations. 43% of Chinese
respondents earn monthly income less than 3000 RAMp of them earn
between 3000-10,000 RMB per month. The sample uitSKorea was 63.5%
male and 36.5% female; 41.8% of them are betweeB@3@ears old, 26.2% are
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in 20s and 26.7% are in 40s; 58.7% of the respdadead college education;
30.2% of the respondents make 30.2 Million KW (MKY&r year, 26.2% make
20-30 MKW. Structural equation modeling was usedatalyze the collected
data with AMOS 18.0.

Table 3 — Demographic Profile of Chinese Resporadent

No. of Valid Percent

Variable  Section Frequency %) Total
Male 229 76.6
Gender
Female 70 234
Under 20 years old 4 1.3
20~30 years old 210 70.2
Age 30~40 years old 69 23.1
40~50 years old 12 4.0
50 years of age or older 4 1.3
College Student/Graduated 2 7.0
University Student 26 8.7
Education Bachelor's Degree 60 20.1
Master Degree/A higher 211 70.6
Degree
Student 131 43.8 299
Normal/Government 85 28 4
Employee
Specialized Job
Job )
(Medical Doctor, Lawyer, 66 22.1
Teacher or others)
Freelancers(Merchant) 6 2.0
Others 11 3.7
<3,000 (RMB) 129 43.1
3,000~5,000(RMB) 64 214
Income
5,000~10,000(RMB) 63 211
(month)
10,000~20,000(RMB) 33 11.0
>20,000(RMB) 10 3.3
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Table 4 — Demographic Profile of Korean Respondents

Variable  Section No. of Valid Percent Total
Frequency (%)
Male 143 63.5
Gender
Female 82 36.5
20~29 years old 59 26.2
30~39 years old 94 41.8
Age
40~49 years old 60 26.7
50 years of age or older 12 5.3
High school graduate 40 17.8
) College student 43 19.1 225
Education
Bachelor's Degree 132 58.7
Master Degree or higher 10 4.4
<20 (KRW) 68 30.2
Income 20~30(KRW) 59 26.2
(million 30~40(KRW) 40 17.8
won/year) 40~50(KRW) 24 10.7
>50(KRW) 34 15.1

Development of Four Models

Figures (1-4) are the proposed models which aienattd with survey data to
determine the antecedents explaining perceived rtaiety of consumers for
beef safety and consumers’ purchase intention ef frem various country
origins. Empirical data analysis enable discoverly three aspects: two
antecedents of perceived uncertainty of consunwmrbdef; the effects of FTS
(through three factors) on the identified antecéslethe impact of FTS on

consumers’ purchase intention of beef products,
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Product
Diagnosticity

Perceived

Information
Asymmetry \

/ !’erreived \ 5 Purchase
I Uncertainty 130w Intention

Informativeness

Fears of Seller /
Opportunism

Trust

Figure 1 — The China Domestic Model: Effect of BRSPerceived Uncertainty
& Purchase Intention

In order to determine the differentiated effects FOfS on consumers’ beef
purchase intention from domestic vs. import origsgparate models were
developed for consumers’ purchase intention for ektio beef vs. import beef.
Due to Chinese and Korean consumers’ negative iogadb recent BSE
outbreaks in major beef exporting countries, itniportant to assess how they
value the FTS differently on domestic and imporefbpurchase situations.
Consequently, four separate models were develape@Hina and South Korea:
the China Domestic Model, the China Import Modeé Korea Domestic Model;
and the Korea Import Model.

Product
Diagnosticity

Perceived
Information
Asymmetry

-105

\

_708%%%

K

508

Perceived Purchase

Informativeness . : :
Uncertainty -511HkE Intention

Fears of Seller
_015 Opportunism

Figure 2 — The China Import Model: Effect of FTSRerceived Uncertainty &
Purchase Intention
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Product
Diagnosticity

Perceived
Information
Asymmetry

- ASEEE

\

_470%%%

14

-.302*

Perceived Purchase
Uncertainty i Intention

Informativeness

Fears of Seller
249 Opportunism

Figure 3 — The Korea Domestic Model: Effect of BiSPerceived Uncertainty
& Purchase Intention

Product
Diagnosticity

Perceived
Information
Asymmetry

-1.023%%%

-.538%*

<

-.542%

. Perceived Purchase
Informativeness

Uncertainty -.568%H* Intention

Fears of Seller
_187 Opportunism

Figure 4 — The Korea Import Model: Effect of FTSRerceived Uncertainty &
Purchase Intention

5 ANALYSIS AND RESULTS

An exploratory factor analysis (EFA) was executed rbaximum likelihood
extraction method, with varimax rotation to deterenithe number of factors,
followed by confirmatory factory analysis (CFA). dbach’s coefficient alpha
(o) was calculated to assess the internal reliatbfitthe six dimensions affecting
consumers’ beef purchase intention and to selexffittal items of the model.
The estimated results were found to be satisfastatty most of the alpha values
higher than 0.7. This indicates satisfactory levels internal consistency
(Table 5).
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Table 5 — Reliability Analysis: China & Korea

Construct China Korea
Cronbach’s Alpha Cronbach’s Alpha

Product Diagnosticity .642 .647
Informativeness .556 .656
Trust .829 .733
Perceived Information .789 .650
Asymmetry
Fears of Seller Opportunism 713 .756
Perceived Uncertainty(domestic) .817 .710
Perceived Uncertainty(import) .887 .762
Purchase Intention(domestic) .560 .729
Purchase Intention(import) .680 .763

Convergent validity was assessed by determining tivélneeach observed
variable’'s estimated maximum likelihood factor loadon its latent construct
was significant (Anderson & Gerbing, 1988). Tablen@icate that most items’
loadings on their corresponding construct (i.ehpatefficients) were significant
at p<.05, demonstrating adequate convergent walidiactor loadings in the
model had a reasonable range both for China andeKmodels (Table 6).

Table 6 — Confirmatory Factor Analysis: China & kar

Factor Item No. China Korea
Factor Loading Factor Loading
Item 1 794 794
Product Diagnosticity Item 2 .673 .756
Item 3 .816 746
Informativeness ttem 4 833 863
Item 5 .833 .863
Item 6 .824 .859
Trust Item 7 .877 .841
Item 8 .887 .725
Perceived Information ltem 9 909 861
Asymmetry ltem 10 .909 861
Item 11 .814 .858
(F)%?)rjrgn?:r:er ltem 12 848 816
Item 13 724 787
Perceived Uncertainty Item 14 .920 .880
(Domestic) Item 15 .920 .899
Perceived Uncertainty Item 16 .948 .880
(Imported) Item 17 .948 .899
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Factor Item No. China Korea
Factor Loading Factor Loading
Item 18 .872 .886
Purchase Intention Item 19 .870 .886
(Domestic) Item 20 .658 .845
ltem 21 .301 .873
Item 22 .892 .838
Purchase Intention Item 23 .883 .801
(Imported) Item 24 737 415
Item 25 424 505

6 STRUCTURAL PATHS AND HYPOTHESES TESTS

The structural relationships are tested with tr@ppsed model (Table 7 and 8),
and the mixed results came out for four models.

Table 7 — Comparative Analysis for Domestic anddrtgdl Products: China

) Domestic Imported
Variable Name i i
Estimate P Estimate P
Perceived
Product Diagnosticity — Information .154 .252 .107 442
Asymmetry
Perceived
Informativeness — Information 791 Fkk 947 xkk
Asymmetry
Perceived
Trust — Information .065 .549 .013 911
Asymmetry

Product Diagnosticity — g%%rjrgn?ser::er 214 .078 .140 .169

Informativeness — Fears of se”ef 473 .012 .753 xkk
Opportunism

Trust _, Fears of Seller 212 030 099 437
Opportunism

Perceived Information N Perceived

Asymmetry Uncertainty 178 020 105 378
Fears of Seller N Percelvgd 846 - 792 -
Opportunism Uncertainty

Perceived Uncertainty — Purchase Intention 716 Frx 511 rk

Domestic: RMR=.053, GFI=.924, CFI=.954, RMSEA&10 *P<0.1, *P<0.05, **P<0.01
Imported: RMR=.060, GFI=.922, CFI=..953, RMSEB52, *P<0.1, *P<0.05, ***P<0.01
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Table 8 — Comparative Analysis for Domestic anddrtedl Products: Korea

] Domestic Imported
Variable Name i i
Estimate P Estimate P
Product Perceived
. - — Information 274 .310 271 .380

Diagnosticity

Asymmetry

Perceived
Informativeness — Information 470 .009 .538 .046

Asymmetry

Perceived
Trust — Information .249 231 .187 .183

Asymmetry
Product _, Fears of Seller 452 004  1.023 009
Diagnosticity Opportunism

Informativeness — Fears of Seller -.302 .109 -.542 .080
Opportunism

Trust _, Fears of Seller 762 004 438 009
Opportunism

Perceived Perceived

Information — : .438 *kk 111 404
Uncertainty

Asymmetry

Fears of Seller N Perceived 578 - 608 -

Opportunism Uncertainty ) ’

Perceived — Purchase Intention .822 roxx .568 Frk

Uncertainty

Domestic: RMR=.054, GFI=.894, CFI=.926, RMSEAY) P<0.05, ***<0.001
Imported: RMR=.064, GFI=.889, CFI=.923, RMSEABS) P<0.05, ***<0.001

Hypotheses of the China Domestic Model & the China Import Mode

Hypothesis la states that product diagnosticityigaties a buyer’s perceived
information asymmetry, while Hypothesis 1b stateat tProduct diagnosticity
mitigates a buyer’s fears of seller opportunismpéthesis 1a was not supported
both in the China Domestic Model and the China Imhjpodel. Hypothesis 1b,
on the other hand, was supported in the China Diicndedel.

Hypothesis 2a states informativeness mitigatesyertal perceived information
asymmetry, and Hypothesis 2b states informativemgiggates a buyer’s fears of
seller opportunism. These two hypotheses were stggbdn both Chinese
models.

Hypothesis 3a states that trust mitigates a buyeesceived information
asymmetry, and Hypothesis 3b says that trust niégya buyer’s fears of seller
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opportunism. Hypothesis 3a was rejected in both rivaolels, while Hypothesis
3b was supported only in the China Import Model.

Hypothesis 4 says that perceived information asymnuositively influences a
buyer’s perceived uncertainty. This hypothesis s@sported only in the China
Import model. Hypothesis 5 says that fears of sadlgportunism positively
influence a buyer’'s perceived uncertainty, whichsvepported both models.
Hypothesis 6 says that a buyer's perceived uncgytaiegatively influences
his/her purchase intention, which was strongly swigal in both models.

Hypotheses of the Korea Domestic Model & the Korea Import Model

Hypothesis la was not supported both in the Koren&stic Model and the
Korea Import Model. Hypothesis 1b, on the otherchamas supported both in
the Korea Domestic Model and the Korea Import MoBeith Hypothesis 2a and
2b were supported in both models. Hypothesis 3arej@sted in both models
and 3b was supported in the two models. Hypothesias supported only in the
Korea Domestic model. Hypothesis 5 & 6 were supgubim both models.

The goodness-of-fit (GFI), root-mean-square erfoamproximation (RMSEA),
and comparative fit index (CFl) were; .924, .051d ai®954 for the China
Domestic Model: .922,.052 and 0.953 for the Chimpgdrt Model (Table 9). The
goodness-of-fit (GFI), root-mean-square error gbragimation (RMSEA), and
comparative fit index (CFl) were; .894,.067 and6.92r the Korea Domestic
Model : .889, .065 and .923 for the Korea Importddo (Table 9). These
measures indicate that all four models show anatedit.

Table 9 — Hypotheses Testing of the Proposed Ttiealr&odel

Hypothesis 1a  Product diagnosticity mitigate a bisygerceived information asymmetry.
Hypothesis 1b  Product diagnosticity mitigates adnisyfears of seller opportunism.
Hypothesis 2a  Informativeness mitigates a buyegtsqived information asymmetry.
Hypothesis 2b  Informativeness mitigates a buyexésd of seller opportunism
Hypothesis 3a  Trust mitigates a buyer’s perceiméarination asymmetry.

Hypothesis 3b  Trust mitigates a buyer’s fears 8ésepportunism

Hypothesis 4 Perceived information asymmetry peeligi influences a buyer’s perceived
uncertainty.

Hypothesis 5 Fears of seller opportunism positivéifluence a buyer's perceived
uncertainty.

Hypothesis 6 A buyer's perceived uncertainty negdyi influences his/her purchase
intention.
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7 DISCUSSION AND CONCLUSION

The paper validates a model which approximates latioaship between
perceived uncertainty of consumers and two antertsd& three mitigators
which explain the value of Food Traceability Syst@mS). The proposed model
was drawn from Pavlou, Liang and Xue (2007) studlictv applied the
principal-agent perspectives, and this study cbates to current literature by
improving understanding of structure of perceivedartainty of a food product
with credence good with this model. In additiore #tudy assesses the value and
effects of FTS in reducing perceived uncertaintp@éf from various origins and
suggests important implications for stakeholders bigef sector regarding
feasibility and marketability of FTS.

This study has several key findings that are vadidan two distinct empirical
cases (i.e. countries) with two different produite. domestic products vs.
import products). First, Fears of seller opportonisvere found to have
statistically significant and strong effect on Reved Uncertainty both in Korea
& China Domestic and Import models. On the othardhderceived Information
Asymmetry was found to be statistically significamily for Domestic Model
both in China and Korea, and its impact was muchllemthan Fears of seller
opportunism. Two, Perceived Uncertainty was foumdhave significant impact
on Purchase Intention in all four models. The dftdderceived Uncertainty was
found to be greater in the Domestic model in Chand Korea. Third, among
three uncertainty mitigators, Informativeness wasnfl to have the largest
impact on the two antecedents of Perceived Uncytdi.e. Fears of seller
opportunism & Perceived Information Asymmetry) metChina Domestic &
China Import Models. More specifically, Informathness had larger impact on
Perceived Information Asymmetry. In Korean casegnisicantly different
outcomes were found out. Product Diagnosticity &skrhad significant effects
on Fears of Seller Opportunism, while Informativenénad impacts on both
Fears of seller opportunism & Perceived Informati@ymmetry.

Both in China and South Korea, uncertainty perosgtidue to Fears of Seller
Opportunism appear to negatively affect consumeeef purchase intention. Its
impact was much greater than the other anteced®izeived Information
Asymmetry. However, results suggest different apphoin dealing with this
challenge in China and South Korea. Chinese consumgerceive
Informativeness to be a major factor that could romp their perceived
uncertainty situation. “quick and easy accessrigelaolume of information” and
“being able to learn a lot from FTS” are found te bf value for Chinese
consumers in purchasing traceable beef productsth®mother hand, Korean
consumers were found to value different aspecfl@& I reducing their Fears of
Seller Opportunism. For domestic beef choice, Tmas found to have the
largest effect on Fears of Seller Opportunism, eviitfoduct Diagnosticity had
the largest effect on Fears of Seller Opportunismirhport beef choice. In other
words, Korean consumers consider the FTS to “peowitjective information on
domestic beef products sufficiently” & “informatiam FTS is trustworthy” for
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the FTS of domestic beef. In term of import beebich, they expect FTS “to
help them evaluate their choice” & “make it muctsiea to purchase import
beef”.

The proposed model confirms that Perceived Uncdgtaif consumers function

as a critical impediment in consumes’ beef purcliEsesion, and Fears of Seller
Opportunism & Perceived Information Asymmetry am@otmajor sources

underlying the Perceived Uncertainty. Cross-countldation of the proposed
model enables elicitation of differentiated imptioas for China and South
Korea. Findings evidently reflect the current mark@cumstance regarding
consumers’ concerns and Perceived Uncertainty ttsvamport food products

for their credence nature. Different aspects of WE®e found to have mediating
role in reducing Perceived Uncertainty in China &odth Korea.

Table 10 — Preferred Country of Origin for Beef Pluase in China & Korea

Country China Korea
Home Country 31.1 62.7
USA 15.1 2.7
Australia 23.7 28.0
Canada 3.0 1.8
New Zealand 27.1 49

This may be due to different attitude of consumer€hina and Korea toward
their domestic beef products (Table 10). Korearsaarers had distinctly higher
rate of preference (62.6%) for domestic origin bwef choice compared to
Chinese consumers (31.1%). Consumers’ preferencetf@r country origins
also showed mixed results. Beef products from Alistr(23.7%) and New
Zealand (27.1%) were similarly preferred by Chinesesumers, followed by the
U.S. origin (15.1%). In contrast, Korean consumdentified Australian (28%)
origin as a preferred import beef, while other mrsgshowed considerably weak
preference by Korean consumers. Due to this fundgatig different preference
structure in China and Korea, consumers’ Perceitkttertainty may be
mitigated by different factors. Informativeness vi@asnd to be the most effective
aspects of FTS improving Chinese consumers’ Pezdelyncertainty for both
Domestic and Import beef choices. For Korean corssniProduct Diagnosticity
was the most valuable aspect of FTS for Import oebfle Trust was the most
influential factor for Domestic beef choice. Mankest and policy makers should
recognize the relative effectiveness of each uatdgyt mitigators in
communicating the product information with consusndt is important to note
that different aspects of FTS should be emphasizddferent countries and also
for different type of products (i.e. domestic vaport).
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ABSTRACT

Purpose: Support policy for start-up companies is beingadeped nowadays in
Slovakia, but so far there has hardly been anyarebefocuses on this issue.
Therefore, the aim of this article is to identifyhat are the specific needs and
funding sources of start-up companies accordirieo stage of development.

Methodology/Approach: This paper used questionnaire empirical approach.
The research was conducted in the KoSice regioa.sEmple of 47 innovative
start-up companies was obtained and analysed statgptical measurements
such as the Pearson’s chi-square test and thesporrdence analysis method.

Findings: The results reveal that start-up companies ar fingial phase of

development mostly use bank loans as a fundingceoof their activities, but

they opt also business angel as their source oflifignat start phase of
development. The findings further discover relatloetween the stage of the
development of start-up company and its specifiedneAdditionally, research
probes that collaboration with other firms or umsies has a positive impact on
prosperity of the start-up company in terms of kigiprofitability and better

access to funding.

Research limitation/Implication: The KosSice region is not an area, where
representative survey in the field of start-up canips can be held nowadays. It
relates to small market of innovative and creasigkitions and goes with not so
developed incentives to support start-up compamesheir initial phase of
development too. Thus, all the results and theamnés coming from the dataset
can be considered rather demonstrational than @mpl

Originality/Value of paper. We show the specific needs and funding sources
for start-up companies in the KoSice region acewdio their stage of
development and thus identify, which aspects gowent representatives should
pay attention to and what should be taken into idemation when designing
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policy initiatives oriented towards support of stap prosperity. Furthermore,
we bridge the gap between increased attention atysis of start-up companies
and no effort made to analyse them in the KoSigeore

Category: research paper.
Keywords: start-up; innovation; support policy; prosperity.

1 INTRODUCTION

It has been acknowledged that start-up companies éssential role as a driver
of technological and economic growth of any couniiiyose companies create a
favourable environment and by introducing new patslwor services they can
substantially contribute to a country’s competitiees (Mazanai and Fatoki,
2012). Additionally, as they tend to be more labouensive they can boost
employment more effectively than large firms. Fraims point of view
government intervention for subsidies to promogetaip and spin-off prosperity
is needed in order to create such employment (Atdec2004). As the rationale
for public support for companies is confirmed byeyal research, countries have
started to establish a range of programmes foratipg start-up scene. Local
start-up scene is growing also in the KoSice regidre first official centre for
supporting start-up projects Eastcubator was fodnae012 and thenceforward
several start-up activities have been created. iRetance, the Technical
University of KoSice, the second largest techniga@lersity in Slovakia, opened
its Startup Center for the first batch of youngawative start-up companies (City
of KoSice, 2015). By the end of 2014, two incubateere founded in KoSice —
one of them was established at the Technical Usityeof KoSice and the other
one was founded as a result of the commercial igctof the AZU project
members (La¥@k and Hudec, 2015). Following the efforts and ewapon of
various institutions, companies and individual® HoSice region is on a great
path towards becoming a regional heart of innoeastart-up. In spite of that
local ecosystem is very dynamic and keeps changirig,growing only slowly.
This development is the consequence of some reaSonfstance, definition of
start-up companies is often confused, although #reymentioned in strategic
development documents (DZupka and Vajda, 2015)orily, there is a lack of
cooperation and coordination between the variousstiag initiatives and
companies specific required needs.

Muller and Rammer (2012) present some proposalthfersituation. First of all,
when government focuses on creation of a policyptomote new start-up
companies, it is first and essential to classifg thifferent types of start-up
companies and their stage of development. Furthés,important to examine
their special needs according to their stage otldgment (Muller and Rammer,
2012). Support measures cannot be equal for eachiugt companies as they
have different needs and require different suppedording to their stage of
development. As our research reveals, while in ithgal phase of their
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development they seek marketing and mentoring sesyiat the start phase they
need help in finding potential new customers anthatgrowth phase they look
for access to incubators or accelerators. Anotlesearch carried out by
Cvijanovié, Marovié and Sruk (2008) andalopa, Horvat and Lali (2014)
pointed out that financing of the start-up comparakso depends on the phase of
development. Therefore, in this paper we focusherfinancial source of start-up
companies while taking into account their stagaedefelopment. Our research
reveals that bank loans are important formal finglrgources for many start-up
companies at their initial and start phase of dgwelent. However, business
angels are used as a main source of funding afigbacompanies at their start
and risk capital at their growth phase of developime

The rest of the paper is organised as follows. & section presents some
literature background on start-up companies. Se@&iand Section 4 present data
and methodological approach used in this studyti®e& reports the obtained

results and conclusion with highlights opportursitie improve and to broaden

this research.

2 THEORETICAL OVERVIEW

There is no single formal definition on start-upmuanies in the current
literature. Saini and Plowman (2007) describe stprtcompanies as small
companies, most often with a high-tech focus andaim early stage of
development creating a product or service. In teomsompany size, start-up
companies represent a segment of small and medaed-sompanies (Saini and
Plowman, 2007). In our research of 47 start-up comgs, each company had no
more than 15 employees and thus can be classBiadsmall company according
to the European Commission standards (European @Gsiom, 2015). Another
definition comes from Blank and Dorf (2012), whesdebe start-up company as
a temporary organisation in search of a scalaldpeatable and profitable
business model (Blank and Dorf, 2012). While forrdgl (1998) start-up
company is legally independent company not oldantten years operating in
one or more high-tech sectors. The oldest stadeuppany in our research is six
years old company. Concerning the high-tech isdum&v and Anderson (2008)
proposed definition of high-tech start-up compaigcording to them, high-tech
start-up company is heavily dependent upon innowmatin science and
technology.

2.1 Funding sources of start-up companies

Finding investment sources to set up or to expamsthd-up is a big obstacle

faced by many entrepreneurs. Usually start-up ptdminders do not have their

own financial resources and therefore need extemmastments. There are

several traditional funding sources such as sufmidbank loan, business angel,
risk capital and structural fund that can be used.
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Subsidised bank loan represents a loan, which Wwerrg@ays no interest for. In
other words, interest rate reaches a zero le\al at it is paid by the third party,
who subsidises borrowing business.

Company supported by business angel is a very comoase in field of
financing newly founded start-up firms. Businesgeis are investors who help
start-up companies to realize their business idedditionally, business angels
help by sharing their know-how, experience andrigia resources which is the
additional option for survival of the compani€&lopa, Horvat and Lalj 2014).

Risk capital investments can come from individuasmpanies or funds that
invest in individual companies in order to helpitfdevelopment. Risk capital is
not affected by company’s cash flow.

Structural fund denotes a kind of financial fundocmming from the institutions
of the European Union. These structural funds ared at development of the
particular sectors of the national economics indheain regions. They focus on
aid to the member states to raise entrepreneursitipnly in the manufacturing
sector but also in the service sector.

2.2 Phase of development of start-up companies

Start-up companies during their life cycle go tlgloudifferent stages of
development. As argued by Maurya (2012), one catinduish three main
different stages.

The first stage is the initial phase which investés whether the market has a
problem that needs to be solved. In that phasefabeding start-up team is
formed and a business plan is created. Duringptiése innovative start-ups tend
to require eminent amount of investment thus, ingirprogrammes, legal and
management advice offered free of charge or throloytrcost consulting
services can be very helpful for them (Muller arahiner, 2012).

It is also claimed that financing of start-up comiga depends on the phase of
development (Cvijano¥j Marovic and Sruk, 2008¢Calopa, Horvat and Lalj
2014). In the initial phase companies mainly udesglised bank loans, business
angels, and venture capital funds. A large numberesearches claim that
finding investment sources at the initial phasa @bstacle faced by many start-
up companies. Since start-ups are mostly set upobyg people, who do not
own property in many cases, it is difficult to demtrate advance proof of
innovative competence and economic performanceptag] 2012), so bank or
investors cannot accurately assess the potentiafitthem (Leland and Pyle,
1977). Moreover, many start-up companies hesitaie réveal detailed
information about the project as they have a féatistlosure to potential rivals.
In summary, if the market is not sufficiently demgkd to serve the financing
needs of innovative start-ups, funding programreash as grant, guarantees and
loan, are inevitable.

ISSN 1335-1745 (print) ISSN 1338-984X (online)



44 QUALITY INNOVATION PROSPERITY/ KVALITA INOVACIA PROSPERITA20/1-2016

At the second stage, the focus is on developingptbduct and the start-up is
essentially a product development team (Kazanjig®38). The company
incorporates and raises seed capital. This stafyeqeently named as start stage
in the entrepreneurship literature.

The third phase involves the expansion and growstast-up companies, which
leads to higher number of employees and marketeshar to higher income.
Company makes the transition from start-up to teainess. In this stage the
product takes off and the start-up makes transitiio a formal company as
organisational structure begins to form (SkuladoZ®13). In the expansion
phase, the most common sources of funds are venapial funds and loan
funds Calopa, Horvat and Ladj 2014). In this stage of development it is indeed
important to increase awareness of innovative -sfarbusiness among the
general population and to create a positive ergrequrial climate. Giving
awards to start-ups that have successfully eskedali;nnovative business models
or introduced innovative products can be a usefllfor this.

In this paper we provide information on how thedung sources and specific
needs vary according to the stage of developmergdiing two hypotheses.

Hypothesis 1there is a statistically significant relationshiygtween the stage of
development and funding source used by start-ugpaares.

Hypothesis 2there is a statistically significant relationshiyptween the stage of
development and specific demanded and availedcgstvi

2.3 Start-up companies and collaboration activities

Collaboration activities are sources of additionalcomplementary knowledge
and know-how that are not available within the fif@eorge, Zahra and Wood,
2002). Moreover, collaboration helps in overcomitg legitimacy problem
(Lejpras, 2012) and in better innovation perfornreanSpisakova, 2010).
Especially for young start-up companies it is difft to prove advance proof of
innovative competence and economic performance.refore, links with
partners (university or firms) may provide the firmith a reputation by
association for reliability and quality (Glbeli ambloreux, 2005) and enable
access to the finance resources. Additionally, abatation activities and
networking may have significantly impact on decmegsa firm’s costs. These
cost reductions and innovation outputs can resuttompetitive advantage and
improved financial performance (Grant 1998; Lerd®84; Liebeskind, et al.
1996). Thus, we proposed following hypothesis:

Hypothesis 3collaboration activities enhance start-up probiaty and access
to finance sources.
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3 DATA

The primary research was conducted through questios survey administered
to selected 47 start-up companies located in thgidéoregion. The research
guestionnaire have 16 questions divided into thma@ areas. The first area with
the title Main characteristics of start-ups conthie questions about their clients,
collaboration activities and their stage of develept. The second area focus on
economic condition and competition. This area asklrdemanded and used
services for start-up companies at the differeagetof development. The last
part deal with the questions about their investinesgearch and development
activities. This part helps to define the sourcahdir financing at the stage of
development and thus, to specify an expectationstatistically visualise the
gathered data and to establish the basic charstateri of the sample,
correspondence analysis and chi-square tests gpbedp Correspondence
analysis is a statistical technique constructedvigually express relations
involved in the dataset. This set of methods masmagéandle both quantitative
and qualitative data. Obvious way of an input isoatingency table. Standard
form of an outcome is diagram or similarity tabl&€here are several
superstructures built upon correspondence analjfistheir specific purposes —
for instance multiple correspondence analysis etietied correspondence analysis
and canonical correspondence analysis.

4 METHODOLOGY

To analyse relation between the development phédhegparticular start-up
company and its source of funding, we compute ppasfde and funding profile
for each type of these dimensions. Profile caloomatexpresses a share of
a certain case of the dimension of the total nundfeall the instances of the
dimension. Development phase profile is quantifirethis way:

* PR, 1 — phase profile of the p development phase aatgrtio the f
funding source;

* p - development phase;

* f—funding source;

* P, — a number of start-up companies positioned ingraevelopment
phase and financed by the f funding source;

* m - anumber of development phases.

Calculation of funding profile is based on the doling formula:
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* FPR, ; — funding profile of the f funding source accomliio the p
development phase;

* p-development phase;

e f—funding source;

* F,. +— a number of start-up companies financed by thenfling source
and positioned in the p development phase;

* n—anumber of funding sources.

To measure differences between the developmeneplaasl the funding sources
themselves we calculated chi-squared distance div@ll 2010). Chi-squared
distance is quantified for development phase prafila following way:

_PP,. PR,

D,
P2 APP,

* Dy,;p, — chi-squared distance between thelgvelopment phase and the p
development phase;

* pu p.— development phases;

» f—funding source;

* PR, + — phase profile of the;pdevelopment phase according to the f
funding source;
* PR, + — phase profile of the;pdevelopment phase according to the f

funding source;
* APR, — average phase profile of the p development paeserding to the
f funding source.

For funding profile it is done as follows:
—_ FPp:fl - FF)p;f2

fiifa AFPf

* Dr;1, - chi-squared distance between th&uhding source the, funding

source;
* p,— development phase;
» fy, f, — funding sources;
* FP, 1, — funding profile of the p development phase adiogy to the {
funding source;
* FP, 1, — phase profile of the p development phase acegrth the £

funding source;
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* AFP; — average funding profile of the f funding souszording to the p
development phase.

5 EMPRIRICAL RESEARCH RESULTS

The aim of conducted research was to identify thgesof development of start-
up companies, their financing methods, collaboratativities and their used
and demanded services. By applying correspondentalysas, specific
characteristics of start- up companies were peeckiVhe results of the research
showed that 36 % of start-up companies are jussteainitial phase in which their
business plan is completed and now they are seaydbr potential source of
finance, 39 % start-up companies are in the stdgstast phase and 25 %
companies are at the growth phase where the enspisasut on higher sales of
their products or services.

5.1 Analysis of funding sources

Researching the source of funding has shown thatntlost similar funding
sources are subsidised bank loan and business, avigieh correspondence is
given by chi-squared distance of only 0.088 as sedéime Table 1. This situation
is confirmed by the fact that these two fundingrees were important at the start
phase of development. Additionally, almost all stgy companies at their initial
used subsidised bank loans. The second most siralktion lies between a pair
of business angel and structural funds with chiased distance at level of 0.142.
This similarity is based on the fact, that thes&rses of funding were rarely used
by companies at their initial phase of developmbnt, mostly by companies at
their start phase of development. Results are timiisin correspondence with
theoretical expectations that business angel véllntainly used at the initial
phase. The Business Angels Network was establish@®11, hence Slovakia
was the penultimate country of the entire Europé&hmon to have such a
network. In Slovakia the Business Angels NetworBASI) was established in
2011, and Slovakia was the penultimate countryhef EU 27 to have such a
network. It seems that there is a lower reputatod awareness of Business
angel Networks amongst start-up companies at thiial phase. According to
several additional interviews with start-up compganihe explanation of this
finding can be in found in two issues. The firsthe cultural problem — Slovakia
start-up entrepreneurs usually have small propetsiswap equity for external
funding. The second issue is that the risk capit&lovakia usually offers fewer
funds for higher equity than in western countrie$he start-up companies’
considers this rate as disadvantageous.

The mostly different funding sources are subsidisadk loan and risk capital.
Their mutual chi-squared distance reaches value ##6. This seems relatively
clear in light of the fact that risk capital is abwsly offered in case when no
financial institution is willing to support initiedn of start-up company. Usually
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those companies try to introduce a new technolaglyitiis unclear if there is a
market for this. Because of that high uncertairmy &ck of collateral there is
lower chance to get finance from banks. Risk capitss therefore mainly used
by companies at their growth phase of development.

Table 1 — Similarity of funding sources

Funding Subsidised banﬂ Structural funds| Business angell  Risk capital
loan
Subsidised bank 0 0.384 0.088 0.726
loan
Structural funds 0.384 0 0.142 0.366
Business angel 0.088 0.142 0 0.409
Risk capital 0.726 0.366 0.409 0

Source: compiled as own elaboration by authors

To sum up, it can be stated that differentiatiothef funding sources according
to position in the particular development phasedssiderably visible. Above
mentioned statement can be formulated into thefollowing hypotheses:

* Ho: there is no statistically significant relationshijgtween the stage of
development and funding source used by start-ugpaares.

* H;: there is statistically significant relationship beten the stage of
development and funding source used by start-ugpaaras.

We have applied standardised Pearson’s residuate/éstigate, which of these
hypotheses is statistically true. The Pearson’ssgbare test statistics reaches a
value of 10.7838 at 42 degrees of freedom. Its Ipevastands at 0.0014.
Therefore, we reject the zero hypothesisaHd we claim that there is statistically
significant relationship between the stage of dewelent and funding source
used by start-up companies. Altough the fact, thatling tools are in KoSice
used in different ways than in western countriesstnbe highlighted here.

5.2 Analysis of collaboration activities

In the next part of the analysis we consider whethe collaboration activities
enhance start-up profitability and access to p@kfinance sources. Start-up
companies were therefore asked to evaluate thest td profitability and access
to finance. All these indicators were evaluatedsbgle from 1 to 10, where 1
means the lowest value of the indicator and 10esgas the highest value of the
indicator. The following diagrams visualise residualues of the explored data.
Residual represents difference between the obsermes of the indicator and
the estimated value of the same indicator. In Wy it can be examined, in
which situation the observed indicator has highelower value than it would
reach in a case of uniform distribution. Blue cobxl shape describes the
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situation when the indicator rises to higher vahan it is expected, whilst grey
coloured shape expresses a situation with loweuevar neutral zone that
demonstrates a case with approximately expecteckval
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Figure 1 — Evaluation of profitability of start-uppmpanies according to
collaboration

The Figure 1 demonstrates how profitability of stgy companies change
according to state of their collaboration. The legthprofitability is reached by
start-up companies, which collaborate with othegaoisations (firms or
universities). It is caused by the fact that conuiapartners may help start-up
companies in cost reduction as cooperative reseaot development
undertaking is lower than those of individual reshaand development. Further,
the findings show that none of the start-up comgmmissign values 9 or 10 to
their profitability in no collaboration state. Ohet other hand, there are several
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start-up companies that assign the two highest snarkheir profitability and at
the same time had collaboration state.
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Figure 2 — Evaluation of access to funding soummestart-up companies
according to collaboration

The Figure 2 demonstrates how the access to fursdingces varies according to
state of start-up collaboration. The findings shdwat collaboration with
universities or other firms behaves as an assumpoiobetter access to funding
sources for more start-up companies. Better actessinance, which is
demostrated by values 9 and 10, is reached by aue®avith collaboration
activities.

5.3 Analysis of demanded and availed services

As it is stated in the theoretical overview stgrtaompanies have different needs
according to their stage of development. Therefstart-up companies were
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asked to select from 22 proposed services those&ssy which they used or they
want use but have no access to them. Results oéspmndence analysis are
presented below.

B
123 456 7 8 9 1011121214 15 16 17 1319202122

Pearson
residuals:

[ 5.3
- 4.0

p-value =
=2 22e-16

Figure 3 — The demanded services by the start-ugpamies according to the
development phase

Legend of the A axis — development phase: 1 -ainithase, 2 — start phase, 3 — growth phase.
Legend of the B axis — services: 1 — accountinyices, 2 — management services, 3 —
marketing services, 4 — financial services, 5 -ative services, 6 — lectures with successful
entrepreneurs, 7 — supporting in creation of bissin@an, 8 — mentoring in field of development
of product and services, 9 — mentoring in fielccompany funding, 10 — mentoring in field of
advice about company growth, 11 — free or subsidisecess to law advice, 12 — free or
subsidised access to accounting services, 13 -ofregbsidised access to creating business plan
services, 14 — free or subsidised access to opptyrtof company funding, 15 — free or
subsidised access to patent and intellectual pipks — free or subsidised access to company
setup, 17 — free or subsidised access to partaechsag, 18 — privileged access to office space,
19 — privileged access to technology and productpace, 20 — privileged access to
technological equipment, 21 — privileged accessdoelerator and incubator services, 22 —
competition and events organised by public andapeivnstitutions.
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In the case of the demanded services (Figure 8)hiphest value of Pearson’s
residuals was investigated in the services aimesupporting the creation of
business plan, helping in financial services arghnizing giving lectures with
successful entrepreneurs. This type of servicesdeasgnded from companies at
their initial phase, while companies at their stdrhse demand for management,
accounting and creative services; free or subsid&sess to partner searching
and company funding. Finally, companies at themwdh phase demand for
privileged access to office space, technology, mgent and especially to
accelerator and incubator. The higher value of $des residuals was observed
also in the services organizing competition anchesze

B
12 324 5 6 7 8910 11 121314 1516 17 18 19 202122

Pearson
residuals:

5.0
F | I
4.0

[ -4.0
-47

p-value =

=2.22e-16

Figure 4 — The availed services by the start-up games according to the
development phase

Further, we investigate the availed services ttat-sip companies requested and
also used for their better performance in competikmong other companies in
the market as seen in the Figure 4. The highetipedPearson’s residual at the
initial phase were observed in services aimed a@pauiing the creation of
business plan and mentoring services intended vinggadvice about company
growth. At the start phase they mostly availed ises/ concerning to free or
subsidisied access to creating bussinesss platoa@tounting and management
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services. Start-up companies at their growth plvisievelopment used mainly
services helping in access to partner searchingreadcess to law advice.

Further in our analysis we propose two followingpbgheses to statistically test
the obvious relationship between stage of developra@d different kind of
demanded and availed services:

* Ho: there is no statistically significant relationshigtween the stage of
development and specific demanded and availedcgesvi

* Hj: there is statistically significant relationship beten the stage of
development and specific demanded and availedcgstvi

To find out, which one of these hypotheses is sttadilly true, we have applied
the Pearson’s chi-square test. Its statistics statda level of 5.4282 at 42
degrees of freedom with p-value reaching a valu@.@49. Hence, we are able
to reject the zero hypothesig Bind admit hypothesis;Hwhich means that there
is statistically significant relationship betwedre tstage of development of start-
up companies and kind of demanded and availedcgsvi

6 CONCLUSION

Presented study empirically investigates start-apmmanies in terms of their
specific needs they required and their source wdifug. The analysis of start-up
in the KoSice region has shown that there is sicgnit change in funding
depending on the development stage of start-up aomp. Subsidised bank
loans are important formal financial sources fongnatart-up companies at their
initial and start phase of development. After suing the first initial phase, start-
up companies gain enough courage to find finarsziglport from other funding
sources, such as business angels and structudd. fAs start-up companies face
several challenges in their efforts to access thante, central government
should collaborate effectively with private seciostitutions to ensure adequate
access to finance. As in Slovakia there is a jushall number of business angels
and also public awareness about venture capitilwis government initiatives
should support public awareness of entrepreneur$lyipactivities such as
advertising campaigns, awards or business plan ettiopn. We also found, that
the start-up community sees less favourable camditiin risk funding in
Slovakia compared to western EU countries. This camse outflow of
interesting and competitive start-ups from Slovakidich can have negative
impact on the economy.

Our results also revealed that there exist sigaificelationship between stage of
development of start-up companies and their speniieds. While in the initial
stage of their development they need financial isesy at the start phase they
seek potential new partners and at the growth phiaesg look for access to
incubators or accelerators. Incubators can helpmtmernise the regional
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economy and to retain local resources. Public stipfm establish and run
incubators or accelerators should be provided bgllor regional governments.
The results of analysis also reveal that, at fitahce, start-up companies, which
collaborate with the firms or universities, havgher level of profitability and
better access to finance. Frequent collaboratiop beaa driving force behind
firm prosperity. To be prosperous in later stagésdevelopment, regional
innovation policy should provide and also promotecentives for firm
cooperation. To sum up, conducted research proadesteresting key input for
both public decisions makers and representativas, @an draw implications for
adjustment of policy instruments for supportingt-si@a companies. Those
instruments have a potential to ensure sustairsaii®-economic development.
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ABSTRACT

Purpose: Information and communication technology are fundatal part of
most business entities. Unfortunately, use of thieshnologies needs to be
secured, and in the case that stipulated and tegalations are not observed, it
is very important to not only recognize but alsoyar such actions/incidents on
time. Therefore, the ability to investigate the mgéncidents in organization
using traces in the information systems may be d¢@yponent for regulation
enforcement.

Methodology/Approach: We propose a model for digital investigations with
the organization, based on ISO standards and mxistodels for common digital
investigations.

Findings: The result of our work is a model that can serseauide to draft
procedures for digital investigations within theganization. Such a procedure
should provide evidence of a quality comparabliotensic evidence.

Research Limitation/implication: Our model provides an overview of the entire
process and recommendations for its implementatidongvever, it does not
provide a list of specific examination methods,daee they vary depending on
the case.

Originality/Value of paper: Most of the previously presented models for digita
investigations were focused on the investigation tbé police forensic
laboratories. The originality of our model liesii® focus on investigations in the
business organization.

Category: Conceptual paper
Keywords: digital investigation; business; organization; |@ocess; model.
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1 INTRODUCTION

As information and communication technologies (I&Egp developing and are
being increasingly used in e-commerce, e-governnsecial networks and other
areas, they more and more influence the regulardifcitizens as well as the
running of organizations regardless of their lefgam. An information society
(Webster, 1994) brings rapid information changdss Epeed is a big challenge
for those who - for some reason - need to keephieliand provable information.
These can be businessmen, officials, attorneygegidr investigators.

This is an interdisciplinary issue since provapiland reliability are terms
associated with law, i.e. the legal sector, whiéety and information are terms
associated with the IT industry. This issue is ghbject-matter of the discipline
called forensic investigation.

Forensic investigation is a very fast growing biatitat adjusts to all IT trends,
in particular to everything related to data procesand storing and the means of
communication. If we want to secure evidence irtdidgorm, it is necessary to
particularly observe the following principles (l&pr2006; 1ISO, 2011a):

Relevance — evidence must clearly correspond with the subjeastter of
investigation and must be important for the in\gion of an incident and there
must be a good reason why evidence should be iedlunl the investigation.
Evidence must clearly confirm or disconfirm certaiaims and may not allow
more possibilities or interpretations.

Reliability — all processes used in analyzing potential digitédence must be
repeatable and auditable; evidence must be obtameal provable, possibly
repeatable and certainly documented or auditable fraan reliable media (e.g.
disks verified by their owner, the police or an estpn this field).

Sufficiency — qualified authorized persons (person), who cohdhe initial
securing of digital evidence, should take into desation the size of an
examined data sample in order to perform all attiwinecessary for requested
findings; this includes information about the quignof materials that they
received for processing or, as the case may bernmation about which material
from which entity they requested and how this resgues satisfied.

Digital evidence cannot be procured by just anysper It should be a person
who is qualified and especially authorized to do Aathorization means that
such a person has the right to procure digitalende, e.g. expert institutions or
experts. In both cases, it is necessary to congfuerqualifications of both

institutions and experts. It is not possible eogagk a constitutional law expert to
secure digital evidence. Well, it is possible Buau submit such evidence e.g.
in court proceedings, its value shall be a zero.

These principles represent the so-called Foremsiestigation Triangle, Fig. 1
(leong, 2006).
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Sufficiency

Digital
Forensics

Relevance Reliability

Figure 1 — Digital Forensic Investigation FundamantSource: (leong, 2006)

The actual principles of forensic investigation mbg observed but for an
investigation to be effective and purposeful, italso necessary to take into
consideration the processes and potential proceduaels designed for
forensic investigation. It especially concerns tfaanous Zachman model

(Zachman, 2002). A simple model presented in (Ea@nd Spafford, 2004) is
shown in Fig. 2.

Unique Investigation

Incident N Data
Response Collection

A

PreparationH-»|

Incident m Findings - Data J
Closure Presentatior Analysis

Figure 2 — Forensic Iteration Framework, Sourcea@er and Spafford, 2004)

This model combines the procedures in securingadigvidence very well. It

interrelates the preventive solutions of securibcidents (Preparation), a
response to an incident, data collection and follpadata analysis. The analysis
then provides data which must be interpreted arskdan which the entire
model of investigation may be modified.

The model (Carrier and Spafford, 2004) is thenofe#d on with a procedural
model of investigation on a higher level, which @gs individual steps into
phases. The advantage of the model is that itdeduhe phase of formulation of
work hypotheses that are then verified. An exanmsgl@rovided in following
Fig. 3.
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Evidence Role Classification
Examination Phase Phase
Event Construction| Event Sequencing
and Testing Phase Phase

Hypothesis Testing]
Phase

Figure 3 — Event Reconstruction Phases, Sourcesti@and Clark, 2005)

The disadvantage of the model is that it does mdude feedback allowing its
permanent improvement and perfection, based e.ghendeas of the PDCA
method. This is why the model is used moredoe-off applicatiorrather than
for systematic investigation management

The area keeps developing and there are attempits f&tandardization not only
on the part of scientific workplaces (Beebe andriCl&2005; Carrier and
Spafford, 2004) but also on the part of ISO orgatens. However, the majority
of these publications mainly focuses on hetate authorities (the police)
which most often conduct such investigations, sthpubceed.

2 STATEMENT OF PROBLEM

As the value and quantity of stored digital dategkgrowing, so does the risk
that someone will try to make such data unavailaiolesteal them or to tamper
with them. For example surveys (Filkins, 2013; &fiie, 2015) present the most
common threats to corporate security. A fairly &angart of these incidents is
currently illegal; however, their investigation aptbving are usually not very

successful. Moreover, there will always be incidemhich are not punished by
law yet disturb the running of an organization, @ven these incidents must be
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investigated and possibly punished. This conceraslmn misdeeds against in-
house standards and regulations of a certain edorentity.

In this article, we focus on the proceduiresn-house investigations within an
organization. It concerns mainly misde€dshat can be proven by forensic
investigation. A thus defined area includes a nadét large number of misdeeds
that may not be just of a “cybernetic” nature, butir traces are available in
digital form and their consistent and correct asiglycan provide necessary
evidence proving such misdeeds. The investigatialifferent incidents can also
be a part of an audit (Svata, 2012).

We present general process (procedures) — thatgamiaation should follow in
order to obtain valid evidence from digital tracesprove incidents that violate
the regulations of an organization. We also predent the process of digital
investigation should be integrated into the orgaion.

We would like to point out that we will focus onetl€zech Republic; however,
our proposed recommendations should also applydoge part of the European
Union that already has a partly unified law as wrking with information. We
assume that the organizations, which are planrengnplement our presented
recommendations, already have an existing andifimng security management
system, e.g. based on the recommendations of tmdyfaf standards ISO
27000. Furthermore, we would like to point out that presented procedures are
not designed for obtaining audiovisual evidenceobtain audiovisual evidence,
it may require using other procedures and techsique

3 METHODOLOGY

Standardization in this area has been alreadydddkl (HykS and Koli§, 2014;

Veber and Klima, 2014); however, the creation ondied and comprehensive
methodology requires more than that, it mostly nexgua thorough analysis of
the already existing models (Beebe and Clark, 280&yul, Yavuzcan and Ozel,

2013; Carrier and Spafford, 2004; leong, 2006; 13@15a) together with the

analysis of the law of the Czech Republic and tble I& creating the model, we
also included information received from experts vdatlect evidence in expert
and police practice in the Czech Republic. Thaokihis, we were able to create
a model that tries to take into consideration tkeommendations from the
models already presented in the past, includingntibelel presented as part of
ISO 27000. Our proposed model especially takesantmunt both the law of the
Czech Republic and the specifics of investigatioan organization.

! This term is understood to mean any conduct tlaiates law or the in-house policies
(regulations) of an organization.
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4 RESULTS
In order to conduct a successful digital investmatit is necessary to:

» detect/recognize an incident and,

* record sufficent data about the incident.

If an organization already have an incident managemm place (Forte, 2007;
ISO, 2011b; Mitropoulos, Patsos and Douligeris,@®usanto, Almunawar and
Tuan, 2011) it should be easy to detect and rezegam incident. If we do not
recognize, or recognize late, such an event, weioably cannot start a
successful investigation.

The second necessity is to hasafficient recorded dataabout the event
(incident). If we know that the incident occurrédit we do not have a sufficient
guantity of recorded data about such an event,ilitbe difficult not only to
identify the culprit but also to collect sufficientvidence to prove the
investigated incident in order to achieve this gbas necessary to focus a bit
more on incident preparation phase.

Digital investigation process should be included aaprocess related to the
incident management process. The conceptual incaipo of digital
investigation in incident management is shown o Bi

Not until an incident (misdeed) is processed arfficgent information about the

incident is collected can we start an actual ingasibn and use the methodology
proposed by us. Of course, all this applies if sit necessary/appropriate to
investigate the incident and to try to identify theprit and to prove his misdeed.

However, before we start discussing the actualstigation, it is necessary to

determine who will conduct the investigation, whidpends on the seriousness
of the misdeed. Let’s divide misdeeds into threegaries, depending on who is

responsible for their investigation. Let’s point tliat the categories are mutually
exclusive and therefore, if we are not sure, waukhchoose the category of a
more serious misdeed. The categories are as follows

e crime,
» civil dispute,

» violation of directives/policies of an organization
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The misdeeds, which fall under the crime categarg,punished pursuant to the
Penal Code and very often result in a considerddneage (over 5,000 CZK) or a
grievous bodily injury. Evidence concerning a crimecollected by the police

and the crime must be proven in court by the ingashg authority. In such a

case, an organization will only provide sufficiasdta and information to the

police who will collect, process (analyze), storel anterpret such data. Let’s
also mention that this kind of investigation isefref charge because police is
funded by the state.

The misdeeds, which fall under the civil disputéegary, are also resolved in
court, but do not fall under the crime categoryd(&or this reason they will not
be investigated by the police). However, evidersedun court must be of legal
value and for this reason, digital evidence musprepared by a court expert. In
such a case, if an organization wants to win trseiraged civil dispute, it must
hire a court expert experienced in digital investiign and provide him with
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sufficient data/information for obtaining sufficiervidence. The hired court
expert is then responsible for investigation.

Incident First
Response

PO'.'Ce . Crime —Civil Dispute{ Court Expert
Investigation

Violation of Internal Regulations

Internal
Investigation

Figure 5 — Decision on the investigation proced@eurce: (Authors)

The last possibility is that a misdeed, which does fall under any of the

previous categories but violates directives/podicté an organization, and the
organization management wishes to investigate drder to find the culprit and

prove his misdeed. In such a case, it is possiblgst internal resources of the
organization to investigate the entire matter. Have even in this case, an
investigation should be conducted, using standardstigation methods. This is
not only because it is necessary to prove the atitlty of obtained evidence to

all parties involved, but also because there iatler big risk that this misdeed
will end up in court.

The initial investigation phase including incidetétection and investigation
decisions is demonstrated in Fig. 5.

In-house Investigation
Rules that cannot be neglected

An entire in-house investigation must be conduatea very similar (same) way
as the investigation of the police or a court ekp&€he main reason is the
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provability and indisputability of obtained digitadvidence for all parties
involved, especially for the aggrieved party ane tlprit. For this reason, the
investigation process must observe the followirguements:

* Repeatability.
* Auditability.
 Justifiability.

Repeatability is understood to mean that an investigator, whiained certain
evidence, should be able to reach such evidencmategiy, using documented
procedures.

Auditability is understood to mean that the investigation mioes and results
should be verifiable by any independent authoripagty. For this reason,
original data must always be available and mustberded, and any procedure
and method of data handling must be documented.

Justifiability is understood to mean that an investigator shbeldble to defend
his actions and procedures. To defend is undersimadean to prove that the
selected procedures and methods are the best vedtaim all possible pieces of
evidence.

Personal Activities and Responsibilities

Digital investigation is strongly linked to incidemanagement thus it is also
possible that persons responsible for incidentluéso may also do the digital
investigation. In such case, the incident is restbwith regard to possible further
investigation, and then followed by the actual skedor digital evidence.

Despite sharing the responsibilities for incideranagement and investigation
may suit smaller organizations it is certainly eetb introduce two distuinguish
groups of employees, where both are responsibldhf@rincident preparation
phase, but as soon as security incident occurs,gooep is responsible for
incident resution and the other for digital invgation, because it allows both
processes to run simultaneously.

Overview of the entire investigation procedure

An investigation can be described as a sequenceo$ecutive steps, even
though some steps can occur concurrently. Firgtllpiet’s visualize the entire
investigation as described in Fig. 6.

The initial phase has already been described above (Fig. 5). Duhisgphase it
is necessary to make several decisions, includiegniost important one, i.e.
whether or not to investigate the problem/misdeédt until it is decided to
investigate will the entire process of investigatgart. During this phase, it must
be also decided about who will conduct the invediog.
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Figure 6 — Detailed investigation process, Soul@aithors)
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During thedigital evidence identification phase, it is necessary to arrive at the
place where digital evidence will be collected. Thkace should be first
documented (with photographs, if possible). Afteattit is necessary to find out
what can contain digital evidence, i.e. what mustcbllected/acquired during
investigation. Digital traces are most often foumdievices that are able to store
data in digital form. Such devices include all tyé computers (PC, telephones,
tablets,...), different portable data storage dev{flash disks, optical disks, self-
contained hard disks,...) as well as other digitalicks containing potentially
important information (network elements, differdmiilt-in devices, ...). Certain
information related to the investigation can bedeid as a note on a piece of
paper — these are often passwords, schemes oriofbanation important for
the investigation and for this reason, the entireestigated place should be
thoroughly searched. If the investigation is coriddcin an organization, it is
very important that an investigator mainly focuseswhether or not a device
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relates to the case — the publications (Leiglardiknings 2004; Beebe and Clark
2005) can be helpful here.

The phase otollection of potential digital evidenceis illustrated in Fig. 7.
During this phase, an investigator will evaluateetiter or not it is possible to
obtain digital traces from a device and how. In t@se that an investigator
secures data (binary image), he must right away @leduce image hashes and
document them. The entire data collection shoulddbeumented, i.e. which
devices were identified in the previous phase, Whidevices were secured and
from where, who secured them and how. During thissp, ampartial person
should participate in the investigation and confbynsigning the secured digital
traces report that the traces were secured innadata way and that the obtained
hash sums are authentic.

During the phase dfransport and storage of potential digital evidence an
investigator must mostly make sure that potentigital evidence will not be
modified or damaged, i.e. that nobody could tampigh them. He must also
protect them from damage by different natural atigeio forces. During the
transport phase as well, it is better that the igetdevices (if any) be supervised
(in addition to an investigator) by an impartiargmn. Secured data and data in
secured devices should be kept for at least hgtlaa after the case is closed.

Device Contains
Potential Digital
Evidence

Isthe device
part of the
core business
process?

Does the owner
of the device
agree to investigatigw?

—Ndp»{  Collect Device

Yes

Acquire Device Datd

No
Withdraw Device
Investigation

Figure 7 — Detailed potential digital evidence ealtion, Source: (Authors)

During the phase oévaluation and analysis of potential digital evideoe a

search for evidence with respect to the given easenducted. If devices were
secured, the first task of an analyst is to obthta (image) containing digital
traces from such devices. Again, an impartial persioould be present during
this task and confirm (by signing the report) thia data were obtained from
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secured devices and that hash sums above obtaa@darrespond. During this
phase, it is possible to use different tools seagchor strings or other
information in the data. The tools that should beduare very well described e.qg.
in (Arasteh et al., 2007; Leigland and Krings, 208dhari and Leedham, 2003);
the use of valid methods is formalized e.g. initliernational standard ISO/IEC
27042 (ISO, 2015b). An investigator should neverkawith original data, only
with a copy or a copy of a copy, mainly so that skeeured original data would
not be damaged. Also, an investigator usually dessrun any programs with
secured data (except when programs are analyseevbo then, they must be
run in an isolated environment — a sandbox).

During the phase ahterpretation and presentation of results the task of an
investigator is to present the conclusions of & avestigation to third parties.
An investigator must be able to clearly interpned @resent investigation results
to all parties involved. An investigator must bdeato support his conclusions
with obtained evidence and to prove that he obtasweh evidence by means of
his own documented procedures.

The closing of investigationis the last phase of investigation. The investayati
reaches this phase when all parties agree witledhelusions and consequences
of investigation.

5 COMPARISON TO EXISTING MODELS

Previous models (Beebe and Clark, 2005; Bulbul, u¢aan and Ozel, 2013;

Carrier and Spafford, 2004; leong, 2006; ISO, 201%ere focused on

investigation itself - led by forensic experts be fpolice. We did not change the
model for investigation itself, we think it is wedleveloped; however, it is not
that easy to fit it to business processes of tigardzation. We considered basic
ideas of existing models for forensic investigatimmd we have added steps,
needs and options of the environment within theaoization. This means that
our model should be easy to deploy in the orgaiozat

We have also used charts based on business prog@si®n making the process
of digital investigation well understandable also the top management of the
organization. There is also a chart (Fig. 5) tHabutd help with the most

important decision (of the process) whether tat sker internal investigation and
who should be responsible for it.

Presented process model introduces the base fosytematic investigation
managementin the company led by its employees considering the
requirements of professional investigation.
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6 CONCLUSIONS

This article presents a simple framework that canused in investigating
misdeeds in an organization after a security egemtcident occurred. Using this
presented framework should help organizations toplement digital
investigation process. It is designated for puldicd state administration
organizations as well as for the private sectorislinot designated for the
investigating bodies of courts, experts or expestiiutions. In view of the used
legislation, the proposed procedure is primarilgigeated for organizations in
the Czech Republic and is based on the concephaat shown in Fig. 6. The
steps in the chart are progressively analyzed #wair tmain activities are
specified. The model is currently being tested reh practice in cooperation
with the company RAC, s.r.o.
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ABSTRACT

Purpose: The aim of this study was to assess the validitthe factors which
have influence on the Lean Service (LS) principleplementation process that
serves to improve the organization and economiadistfict heating companies
operating on the Polish market.

Methodology: Diagnostic survey carried out in the selectederiadustries.

Findings: Assessing the significance of the effective LS ngples
implementation factors, which serves to improve fhactioning of district
heating companies, has revealed the most impdiatdr, which is — according
to the respondents — a focus on minimizing wastprotesses. Several waste
groups were identified and distinguished. Theyfareexample: waste resulting
from the employees passive behaviors, unused weitgatof employees,
unnecessary motion. Answering the question askeithantitle of the paper —
according to the research - you can ascertainttteieffective LS conception
principles implementation success factors are,artiqular: the involvement of
management in process improvement, staff attitudleminimize waste in
processes. The research resulted in the formulafi@onclusions, one of which
says that an effective remedy for the organizati@mbers passive behaviors can
be Lean Behaviours.

Originality: This is a first unique study on the topic of theah Service
implementation success factors in the heat engimgefhe achieved results can
be useful for district heating companies as a quidao improve management
systems in those organizations.

Category: Research paper
Keywords: factors; district heating; Lean Behaviours; Leamni&e; waste
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1 INTRODUCTION

The aim of the study was to present relevant, it#mbrLean service (LS)
implementation success factors and evaluationaf tmportance in the process
of implementing this conception for improving theganization and the
economics of district heating companies operatimghe Polish market.

The authors have adopted the following researchotingsis: the greatest
importance for improving the functioning of distribeating companies to
minimize wastage identified in the processes ot tremsfer is the attitude and
behaviour of management and employees.

In the study the diagnostic survey was applied,civhis the data collection
method to collect information about multiple obgcesearch based on answers
to the same questions given by specific group opfee(Nachnias and Frankfotr-
Nachmias, 2001). The study used purposeful sampting of the types of non-
probability selection (Babbie, 2004). Purposefulesiton of cases to study
allows to choose the cases in terms of their usefs. The criteria for selection
of the sample to diagnostic survey was to possessga license for heat
transmission and distribution (condition of doingusimess in the heat
transmission and distribution) and membership ® Bolish District Heating
Chamber of Commerce (IGCP).

2 LEAN SERVICE AS A CONCEPTION OF MANAGEMENT IN
SERVICE ORGANIZATIONS

In developed countries there has been a dynamielag@went of the service
sector (Kawa, 2010). Here you can include for eXemgdT services,
telecommunications, call centers, medical etc. €hasuntries are in the third
period of economic development, post-industrialwinich economic situation is
still growing and the economic activity was movedat post-industrial service
sector, where employment was about 75% of the werk&/aters, 2001). In
2000, in Poland the share of services in employneeneeded 50% and since
then it has been steadily increasing. In the fitsarter of 2014 employment in
services was 57.6% of total employment (Rynekpagy.2015).

The modern level of proportions of products andrises is 40/60 (Sobanska,
2010). Services are therefore development areardiog to Bicheno (2008).

The basic assumptions of LS conception in serviggarazations, such as:
determining the value, identifying value streantswf pulling and striving for
perfection have similar applications to manufactgriorganizations. Service
organizations, like manufacturing, have in themgasses certain repetitive tasks.
The principles of the conception, as defined bywal and Corbett (2002), have
been stolen and appropriated by service organimtia the form of Lean
Service.
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Lean service organization is not just an applicatd LS conception, properly
matched to the type of its activities, but alsoed &f behaviors conducive to
minimizing waste. Graphical representation of tHements influencing the
creation of a Lean organization is shown in Figure

Appropriately
selected Lean brang

+

Lean Behaviours

—

Lean Organization

Figure 1 — Elements influencing the formation dfe@an organization
Source (Benjamin, 2013)

The conception of lean management in the orgaoizafocuses on waste
reduction and removing or minimizing the varialilin the processes too.
Variability is inherent in the implementation ofdinidual operations/activities.
According to Gliatis, Minis and Lavasa (2008) véiiiy is strongly linked with
errors and failures; affects their level. Quotedhars described the effect of
failures and errors on the functioning of lean smnorganization, concluding
that it is important to implement appropriate seksamanagement strategies.

Most of the publications in the field of Lean reféo the mapping value streams
in processes where activities are repeated. Duthdowide range of service
processes it is difficult to believe that any af tigpes of service processes can be
mapped in the same way; that one type of map caappked to describe each
process. In his book "The Lean Toolbox for Servigstems" J. Bicheno
described other ways of mapping the value streaanwdie to service processes.
He distinguished four types of service processésciwdepend on the following
parameters (Bicheno, 2008): the involvement ofdhgtomer and the repetition
of steps in the process (from the perspective efstrvice provider). Each of the
types of service processes was assigned withghekind of value streams map.

Implementations of Lean in service sectors genesatet of effects. Service
sectors in which there were numerous implementatiminthe Lean principles
and have been described in the literature are, atite the banking sector and the
health service (Burgess and Radnor, 2012). Implémtiens meet favorable
conditions: they help to improve the quality of stsrvices, significantly shorten
the time of the service (by reducing the steps he process as well as
unnecessary downtime and waiting), increase leveéxvice quality by avoiding
foreseeable errors, reduce costs of service (lessuenption of resources and
better design processes), increase employee motivand job satisfaction, and
increase customer satisfaction (Fillingham, 200&dmdr and Boaden, 2008;
Bowen and Youngdahl, 1998; Youngdahl, 1998; Humaret Daccarett, 2009).
In the LS approach the customer takes the firstepldeehan and Tucker (2010)
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write about the need to listen to "the voice of ¢istomer"”, an important process
in defining the value of the product and its regments. LS is the process of
creating value in service organizations, which sufsplistening to the "voice of
the customer”. It is also an innovation process m@sing both, evolution and
revolution, which is connected to the distributaecision-making "down" of the
processes. Womack and Jones (2010) formulated reiications inducing
customers to think. These are: "Fix my problem ashale. Do not waste my
time. You give me exactly what | want. Deliver valwhere | want. Fix my
problem when | want. Give me a solution, which tuadly want."

LS is characterized by the versatility. Implemeotain areas such as healthcare
(Burgess and Radnor, 2013; Fillingham, 2007; Bwgesd Radnor, 2012;
Hummer and Daccarett, 2009), banking (MojaranaMaotklli; 2012), education
(Emiliani, 2004), insurance (Hammer, 2004), consglt(Ball and Maleyeff,
2003), finance (Piercy and Rich, 2009), fast foedtaurants (Womack and
Jones, 2010), public administration (Suarez-Barr&rnaith and Dahlgaard-Park,
2009), legal services (Hines, Martins and Beal&820information technology
(Brandt, 2012; Womack and Jones, 2010), airlinerv@oand Youngdahl, 1998)
or telephone information services — call centeisr® and Rich, 2009; Teehan
and Tucker, 2010) show the universality of the emtion, which, according to
the processes in which it is implemented, is catléfitrent names. In Figure 2,
an attempt was made to present fields of applicaifdean management concept
and "pillars of the tree" (roots) where the roats eontinuous improvement and
common sense.

Lean Government

e LLean Office .
Lean Six Sigma Lean Accounting

Lean and Green Lean Administration

Lean Healthcare,

Lean-Behaviours EeSn Bkl

Lean Construction Lean Marketing

Lean Manufacturing/.Lean Lean Service
Production

Lean Management

Continuous improveme Common sen:

Figure 2 — Lean tree
Source: own study on the basic of (Lisiecka anck&u2011; Lisiecka and
Burka, 2013)
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Many service systems are systems in which subséquecesses are carried out
on the basis of pull (Maleyeff, 2006). This is doghe fact that several tasks are
initiated by the client.

Spear and Bowen (1999) proposed a framework fostoacting a system based
on the principles of Lean and identified four rules

1) steps must be highly standardized (in terms of ldess] timeout,
sequences of actions, results and conditions fetoower satisfaction),

2) each contact (communication) between the intermgtozners (in both
directions) should be direct and unambiguous manner

3) the flow of each product and service should bectlire

4) improving of the production processes structure tmiog perfectly
designed and carefully thought over.

They are only conceptual framework. This meansybatcan not treat them as a
guide for implementation, but they can be usefulewhbuilding a lean
management systems in service environment, inajuthe internal services in
the production organizations.

There are four categories of internal systems @ainga intra-organizational
service processes (Maleyeff, 2006):

» systems that provide support for the functioningp@inan resources,
» systems that in the first place focus on servingrewal customers,
» systems that provide the technical support of tigamization,

» systems that provide business support (mainly tirdnd reporting).

In the processes of their effective improvement gam be supported by the
conception of LS.

3 LEAN SERVICE IMPLEMENTATION SUCCESS FACTORS IN
LIGHT OF THE LITERATURE

Cultural and social implementation Japanese manageconceptions factors are
described in literature, in comparison with otheultwes (Aluchna and

Ploszajski, 2008; Liker and Hoseus, 2008; Womadned and Roos, 1990;
Mann, 2005; Shook, 2010; Bhasin, 2013; Vermaak8200akonis, 2011). The
authors drew a synthetic list of the factors plgcthem in defined groups as
shown below (Table 1). The list included those destthat recurred in the
analyzed sources and where their validity was daigethe authors.
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Table 1 — Lean Service implementation successriacto

Group of factors

Lean Service implementation success factors tresssom in the Polish
district heating companies

The need to minimize costs

Financial Focus on minimizing waste in the processes
The introduction of close, long-term cooperatiod gartnership in
relations with suppliers
cultural The desire to change the philosophy of the orgéinizdtargeting at the
ultura

elimination of waste)

The introduction of transparency within the orgatian

Employees discipline in implementing new solutions

Connected with

The employees’ work involvement

Human Resources

Teamwork

Employee development — improving their competences

Management commitment to the process improvement

Changing the managers work orientation from ovenget® the
continuous improvement process

Managerial

Changing the management way (from a task to prpcess

Changing the mentality of managers (from the "gosace" to the
partnership and constructive workers support)

Current problems analyzing, their sources and dgimd improvements

The elimination of the so-called "Management froeydnd the desk”

Aiming at the development of a learning organizatio

The introduction of competitions and awards systetjvating
employees (promoting improvements and innovatiappsals)

Organizational

Change and "flattening" of the organizational e (from the most
frequently used formal structure on the proces$ one

Transfer of responsibility and decision-makingdwér levels of the
organization

The introduction of visual management (use of Jigation tables,
graphs)

Process

The introduction of standardized work

The need to simplify processes, reduce complexity

Environmental

Focus on minimizing waste (environmental) generatio

Focus on reducing the consumption of energy useprézesses

Source: (Vermaak,

2008; Womaclet al.

2008; Radradral, 2006; Aluchna and Ploszajski, 2008; Liker andsélics,

, 1990; Mann, 2005; Shook, 2010; Walentynowicz,1301
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The table distinguished groups of factors such asantial, cultural,
organizational, managerial, process, environmemtdl the latter relating to the
personnel management (HRM), process and envirorahent

4 BARRIERS TO IMPLEMENTATION IN PRACTICE OF THE
PRINCIPLES OF LS DISTRICT HEATING COMPANIES

To assess the level of implementation LS to praabice should be aware of the
factors impeding its implementation. In literatuitee results of research on
barriers related to the introduction of the LSHe brganization were rarely made
public. Suarez-Barraza and Ramis-Pujol (2010) metteempts to research the
factors limiting the implementation of the prin@pl of lean management in
service processes of public organizations in Mexideey are specified a few of
them:

» classic bureaucratic system of organization, angatour own “farm”,

» the impact of trade unions, which are not intemksie change (or
negligible),

» opposition of workers to the changes, especiallyhdy are related to
prohibit someone "power" gained on the approvaheftrade unions,

» lack of professional training in Lean and Kaizen,

» lack of credibility — such implementations are oftieeated as transient
whim of the chief executive officer or something posed on the
employees,

» additional regulations that may block workers thmgkabout improving
provided services,

» opposition to the implementation of measurementgsses,

» lack of strong Lean management connection with hureaources.

The above-mentioned factors inhibiting the impletagan of Lean in service
environment are "universal”, they are found in atevery country.

Having done the research in the heating sectormiges in Poland, it turned out
that the above-mentioned factors inhibiting the lengentation of Lean in a
service environment are also present in the sudreyganizations in Poland; this
confirms their "universal" character.

Respondents representing the interests of didtaeting companies in Poland
during the case study research, preceding the zetlgiagnosis of research, as
factors possible to appear and impeding the sultdesgplementation of Lean,
pointed the following factors:
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» lack of management commitment,
» opposition of workers to the changes,
* regulations,

» lack of understanding on the part of employeegya@ated with ignorance
of the LS rules,

* trade unions,
» the reluctance of managers to delegate powers (gerpent),

» lack of interest on the part of chief executivesnimimizing the costs (in
connection with heat pricing regulations),

» concerns about the introduction of transparenchiiwithe organization,
* reluctance to teamwork among older, experiencedever

* management "behind the desk".

The listed factors apply when implementing Leanngples in services
environment. The above table shows the importahceamagement involvement
in making changes in the organization, the needchange management
philosophy, closely related to organizational cudtin the researched enterprises
and focus on building organizational learning.

5 EVALUATION OF IMPORTANCE OF THE LS CONCEPTION
PRINCIPLES IMPLEMENTATION TO IMPROVE THE
FUNCTIONING OF SERVICE DISTRICT HEATING
COMPANIES

Implementation of a new management conception gamzations entails the
need to meet specific, characteristic conditionthefconception and taking into
consideration the circumstances affecting the ssccassociated with its
implementation.

In this paper purposeful sampling was used. Theerai for selection of the
sample to diagnostic survey were to possess a liegake for heat transmission
and distribution (condition for doing business ime theat transmission and
distribution) and membership in the Polish Distrigieating Chamber of
Commerce (IGCP).

At the beginning of the year 2013 four hundred &md organizations had a
license for the transmission and distribution oathand 258 organizations and
individuals were actively participating in IGCP. &hquestionnaires were
distributed to 225 district heating companies timat the conditions given. The
study was conducted in the last quarter of 2013ty hine questionnaires were
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received back, which accounted for 17.33%. Onetoqesire was filled in part,
that is why the questions that had not been fikeere excluded from the
research.

At the survey authors asked for identifying the amipnce of individual lean
management implementation factors. Respondentsateal, on a scale of 1 to 5,
the importance of conditions for improving the ftioning of the organization,
where 0 indicated that the condition did not apflige results are presented in
Table 2 and 3, and in Figure 3 and 4. The analghssified thirty eight
questionnaires. In one of the surveys the questibout factors was not
answered.

In terms of assessing the significance of individiaators for improving the
functioning of the organization it was assumed tbhataining the following
results indicated the following groups of meanings:

e (0 - factor does not matter,
e 0.01-1.99 - factor has little importance,
» 2-2.99 — importance of the factor rated as average,

» 3-5-—factor is important.
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Figure 4 — Lean Service conception successful imeigation factors - the

average assessmeidqurce: own study based on the survey results)
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The averaged results obtained from the survey aeaé/zed. The analysis found
that:

» there were no cases in which the factor is nowegleto the organization,
» there were no cases of minor factor importancehferorganization,

e there were only two cases in which a factor haa@rage importance to
the organization (changing the management way faotask to process
and the introduction of standardized work),

» other factors were rated by respondents as haviegf gnportance for the
organization.

The analysis of the LS implementation success facitmportance in district
heating companies also showed that:

» the analyzed issues are important to district hgatompanies,

e important LS implementation success factors for dhganizations are:
focus on minimizing waste in processes, attitudesréduce energy
consumption used for processes, the need to miaintasts and
teamwork.

District heating companies highly value the impoca of each factor.
Awareness of the importance of each factor is algymnptom of organizational
maturity level. These organizations therefore havgood chance of successful
implementation of Lean principles. It was assunted, tif 80% of the factors for
the studied organizations are of great importaitcejeans that the surveyed
companies meet the conditions for effective leamception principles
implementation. 83% score was obtained.

For the tested organizations the most importanbfaaf effective LS conception
principles implementation is the attitude of staffd management to minimize
waste in the processes.

Representatives of the organizations, including lemployees and middle
management, were also asked to estimate the ityens§itypes of waste

appearing in their organizations. Rating 0 appte<ases where the type of
waste does not occur. If, in the respondent opintlba type of waste occurs, it
was assessed according to a scale from 1 to 5ewhaefers to the lowest
intensity of incidence, and 5 to maximum (relatd other types of waste).

In the assessment of the intensity of the occuer@i@articular groups of waste
it was accepted that obtaining the following resutteans degrees of intensity as
follows:

* 0 - waste is not present,

* 0.01-1.99 - waste presents in small quantities,

e 2-2.99 - the average amount of waste is presented,

* 3-5-there is a large amount of waste (remedigmadés needed).
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Loss of quality

Waste associated with "backwardness" of technolq
Waste in accounting process¢

Excessive or incorrect processir

Defects

Unnecessary transportatiol

Waste of managers’ tim¢

Excessive inventorieg

Overproduction

Waste in the office processe:
Data waste

Expectation

Unnecessary movemel

Unused creativity of employee

Waste resulting from employees passive behavj

Figure 5 — Waste in the surveyed organizations e thverage ratings
Source: own study based on the survey results

Authors analyzed the averaged results obtained ftnsurvey. The analysis
found that:

» there were no cases where a particular type ofendidtnot occur at all,
» there were no cases of large amounts of waste,

» the occurrence of waste in the average amount wdicated by the
respondents for the following groups: overproduttiowaiting,
unnecessary motion, unused employee creativity @aste, waste office
processes and waste resulting from employees galsshaviours.

Above analysis also shows that:

* in the surveyed organizations the potential fotatertypes of waste was
assessed as low, which may indicate poor awareofessnployees in
defining the types, sources and seeking ways tameer waste,

» the most troublesome type of waste, according & réspondents (the
highest intensity of appearance) is a waste resultrom passive
behaviours of employees and unused employee dtgativ

» according to respondents in organizations theyesspnt the least it is the
waste associated with loss of quality; intereséngugh is the fact that the
possibility of waste associated with technologitackwardness” is also
assessed as low; that contradicts the claim, widmtgepted and
propagated by the industries, that in the heatomgh heat sources and
heating networks are largely obsolete.
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During the study the respondents were also askethswer the open question
about another kind of waste that may occur in #sted organization. None of
the companies respond to this question.

6 CONCLUSIONS FROM THE STUDY. SUGGESTIONS FOR
FURTHER RESEARCH

As a result of the study authors evaluated thensgitg of particular groups of

waste in the surveyed organizations. They idewntied distinguished several
groups of waste. They are: waste resulting fronsipasemployees behaviors, the
unused creativity of employees, unnecessary motaitjng, waste in the office

processes, data and information waste, overpramhycéixcessive inventories, a
waste of managers’ time, defects (including erriorsthe processes of heat
transfer), unnecessary transportation, excessivecorrect processing, waste in
accounting processes, waste associated with temyinal "backwardness" and
losses caused by poor quality.

The conducted survey shows that the greatest iaupoet for improving the

functioning of district heating companies, accogdito respondents, is the
attitude of employees and the management to mieirtliz waste identified in

the processes of heat transfer. It is the passttijuce of staff, lack of

commitment in the implementation process which banone of the biggest
sources of waste. It should therefore lead to &srttesearch projects on the
implementation of Lean Behaviours in organizati(see Figure 6).

Focus on
minimizing waste
in the processes

Waste resulting
from passive
behaviors of

employees

Focus on
minimizing waste
in the processes

Figure 6 — Lean Behaviours in district heating canp (Source: own study
based on the survey results)

The term Lean Behaviours was first introduced by.NEmiliani. He compiled a
list of forty-one anti-Lean or "Fat" conducive tbet formation of wasteful
behaviors stakeholders. They included, among atlireitation of shareholders,
blind obedience, broken promises, unanswered talsflict, embarrassment,
crisis management, delay in operation, destrucfpeditics, disappointment
employees, fluctuation of employees, elitism, iatahce of failure, favoritism,
fear, low remuneration, secrets or too many proasiuHe drew attention to
combining tasks and behavioral work items, to bulldealthy” work
environments that influence the growth of produttief the organization.
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The study also helped define the barriers that la@sen in connection with the
implementation of the principles of this conceptionthis type of enterprises.

These barriers are largely related to the pasditede of the members of the
surveyed organizations, and mostly to the lack ahagement commitment. The
evaluation of importance to the effective LS pnples implementation to

improve the functioning and service of district tieg companies has allowed
the emergence of the quintessential factor, whabtcording to the respondents -
is the attitude to minimize waste in the processes.

7 SUMMARY

Human behavior can have positive and negative itlnpawalue creation in the
organization. It is important to choose not only ptoyees with appropriate
qualifications and experience, but also the abtlitynfluence the elimination of
waste in the processes.

In the light of the study can be concluded thatdhecess factors of effective LS
implementation principles are in particular: mamagat’ commitment to process
improvement, the attitude of staff to minimize veash processes to reduce
energy consumption used for processes implementa®well as to the need to
minimize costs, teamwork and raising awarenessngil@yees by investing in
their competences.

REFERENCES

Allway, M. and, Corbett S., 2002. Shifting to les@rvice: stealing a page from
manufacturers’ playbookslournal of Organizational Excellenc@1(2), pp.45-
54.

Aluchna, M. and Ploszajski P., 200Barzdzanie japdskie. Cigtosé i zmiana
[Japanese management. Continuity and Change]. Wag&aH

Babbie, E., 2004Social research in practiceWarsaw: Scientific Publishers
PWN.

Ball, D.R. and Maleyeff, J., 2003. Lean Managemeft Environmental
Consulting.Journal of management in engineeridgl7), pp.17-24.

Benjamin, C.T., 2013. A Study of Behaviours thateRe the Implementation of
Lean OperationsThe Journal of the Association of Professional Begrs of
Trinidad and Tobago41(1), pp.43-48.

Bhasin, S., 2013. Impact of corporate culture oa #udoption of the Lean
principles.International Journal of Lean Six Sigm&2), pp.118-140.

Bicheno, J., 2008The Lean Toolbox for Service SysterR$CSIE Books,
Buckingham.

ISSN 1335-1745 (print) ISSN 1338-984X (online)



92 QUALITY INNOVATION PROSPERITY/ KVALITA INOVACIA PROSPERITA20/1-2016

Bowen, D.E. and, Youngdahl, W.E., 1998. Lean setvim defense of a
production-line approach. International Journal of Service Industry
Management9(3), pp.207-225.

Brandt, D., 2012. A lean take on Edison’s lafelustrial Engineer44(3), pp.50-
52.

Burgess, N. and, Radnor, Z., 2013. Evaluating Lieamealthcarelnternational
Journal of Health Care Quality Assuran@6(3), pp.220-235.

Burgess, N. and Radnor, Z.J., 2012. Service impneve in the English National
health service: Complexities and tension¥ournal of Management &
Organization 18(5), pp.594-607.

Emiliani, M.L., 2004. Improving business school s®s by applying lean
principles and practiceQuality Assurance in Educatipt2(4), pp.175-187.

Fillingham, D., 2007. Can Lean save livesadership in Health Servicez0(4),
pp.231-241.

Gliatis, V., Minis, I. and Lavasa, K.M., 2008. Asseng the impact of failures in
service operations using experimental design withukation. International
Journal of Quality & Reliability Managemer0(1), pp.23-46.

Hammer, M., 2004. Deep change: how operational viation can transform
your companyHarvard Business Reviews2(4), pp.84-95.

Hines, P., Martins, A.L. and Beale, J., 2008. Teptihe boundaries of lean
thinking: observations from the legal public sectd?ublic Money &
Management28(1), pp.35-40.

Hummer, J. and Daccarett, C., 2009. ImprovemenPiascription Renewal
Handling by Application of the Lean Proceddursing Economic$ 27(3),
pp.197-201.

Jakonis, A., 2011. Kulturowe uwarunkowania Lean agmment [Cultural
conditioning of Lean Management]. In: Trippner &d, 2011, Znaczenie mikro i
makroproceséw w funkcjonowaniu i rozwoju systemu otepzno -
ekonomicznego [The importance of micro and macrocesses in the
functioning and development of socio-economic sy$tePrzeds¢biorczg¢ i
zarzgdzanie XII1(12), pp.29-56.

Kawa, M., 2010. Tendencje zmian zatrudnienia waekt ustug w Polsce na tle
krajow Unii Europejskiej, Available at:
http://www.ur.edu.pl/pliki/Zeszyt17/33.pdf, [Accest12 April.04. 2015].

Liker, J.K. and Hoseus, M., 2008oyota Kultura: The Heart and Soul of the
Toyota WayWarsaw: MT Biznes.

Lisiecka, K. and Burka, 1., 2011. Koncepcja Leannisligement i kierunki jej
rozwoju,Problemy Jakéci, 2011(6), pp.18-25.

ISSN 1335-1745 (print) ISSN 1338-984X (online)



QUALITY INNOVATION PROSPERITY/ KVALITA INOVACIA PROSPERITA20/1-2016 93

Lisiecka, K. and Burka, ., 2013. O rodzajach mamwstwa w dorobku
literatury nauk o zagdzaniu [The types of waste in the achievements of
literature management sciences]. In: A. Bajdak, Ndwak, A. Samborski, H.
Zawadzki, eds. 2013, Tendencje w zagrzaniu. Konteksty teoretyczne i
rozwgania praktyczne [Trends in management. Theoretiaatl practical
considerations contextsKatowice: Uniwersytet Ekonomiczny w Katowicach,
pp.15-25.

Maleyeff, J., 2006. Exploration of internal servieygstems using lean principles
Management Decisiod4(5), pp.674-689.

Mann, D., 2005Creating a Lean Culture. Tools to Sustain Lean @osion
New York: Productivity Press.

Mojarana, F. and Morelli, A., 2012ean bankingCracow: Wydawnictwo M.

Nachmias, D. and Frankfotr-Nachmias, Ch., 20@&tody badawcze w naukach
spotecznycljResearch methods in social sciences]. PoznarlisRab Zysk i S-
ka

Piercy, N. and Rich, N., 2009. High quality and lowst: the lean service centre.
European Journal of Marketingt3(11/12), pp.1477-1497.

Radnor, Z., Walley, P., Stephens, A. and Bucci,2806.Evaluation of the lean
approach to business management and its use ipubéc sector.Edinburgh:
Scottish Executive Social Reasearch.

Radnor, Z.J. and Boaden, R., 2008. Lean in puldicvises — Panacea or
paradoxPublic Money and Managemer8(1), pp.3—7.

Rynekpracy.org, 201%racujgcy w rolnictwie, przemje i ustugach.[Online]
Available at: http://rynekpracy.org/x/989321 [Acsed 26 08 2015].

Shook, J., 2010. How to change a culture: Lessom®s NUMMI. MITSloan
Management Revies1(2), pp.62-68.

Sobanska, 1., 2010.Rachunkow&’ zarzdcza. Podegie operacyjne i
strategiczne [Managerial Accounting. Operational and strategipproach].
Warsaw: C.H. Beck

Spear, S. and Bowen, H.K., 1999. Decoding the DN#he Toyota production
systemHarvard Business Review7(5), pp.96-106.

Suarez-Barraza, M. F. and Ramis-Pujol, J., 20hipldmentation of Lean-
Kaizen in the human resource service process. A s@agly in a Mexican public
service organizationlournal of Manufacturing Technology Managemexi(3),
pp.388-410.

Suarez-Barraza, M.F., Smith, T. and Dahlgaard-Park]., 2009. Lean-kaizen
public service: an empirical approach in Spanigtall@overnmentsThe TQM
Journal 21(2), pp.143-167.

ISSN 1335-1745 (print) ISSN 1338-984X (online)



94 QUALITY INNOVATION PROSPERITY/ KVALITA INOVACIA PROSPERITA20/1-2016

Teehan, R. and Tucker, W., 2010. A simplified |@agthod to capture customer
voice.International Journal of Quality and Service Scieg@(2), pp.175-188.

Vermaak, T.D., 2008Critical success factors for the implementationLefin
Thinking in South African manufacturing organizatioPhD. University of
Johannesburg.

Walentynowicz, P., 201Determinanty sukcesu wdiania szczuptej organizacji
w przedsgbiorstwach w PolscéDeterminants of successful implementation of
lean organization in companies in Poland]. In: NskjaB., Wierzbicka, B., eds.
2011, Systemowe aspekty zgazania organizacjami[Systemic aspects of
organizational management]. Sopot: University oamsk.

Waters, D., 2001.Operational management. Goods and servidé&arsaw:
Scientific Publishers PWN.

Womack, J.P. and Jones, D.T., 201@an Solutions: How Companies and
Customers Can Create Value and Wealth TogeiNeoclaw: LEI Poland.

Womack, J.P., Jones, D.T. and Roos, D., 19%& machine that changed the
world. New York: Macmillan Publishing Company.

Youngdahl, W.E., 1998. Lean service: in defensa pfoduction-line approach.
International Journal of Service Industry Managem&(3), pp.207-225.

ABOUT THE AUTHORS

Krystyna Lisiecka, Prof. PhD. — Professor of management scienceshen
Faculty of Management at the University of Econariit Katowice. Lecturer,
consultant, trainer and external lead auditor oBl@u Management Systems.
e-mail: krystyna.lisiecka@ue.katowice.pl. Postallrads: ul. Battycka 42k, 47-
778 Katowice, Poland.

Iwona Burka, PhD. — A specialist in heat engineering market, an interna
auditor and a consultant in the field of qualitydaenvironmental management
systems, lecturer and trainer. e-mail: iburka@portet.pl. Postal address: ul.
Targowa 4, 43-430 Skoczoéw, Poland.

ISSN 1335-1745 (print) ISSN 1338-984X (online)



QUALITY INNOVATION PROSPERITY/ KVALITA INOVACIA PROSPERITA20/1-2016 95

Legal Metrology and System for Calibration and Verfication
of the Radar Level Sensors

DOI: 10.12776/QIP.V2011.694

Jaromir Markowi, Jozef Mihok, Stanislaiduri§, Zbyrek Schreier
Received 31 March 2016, Revised 26 May 2016, Aezkp? June 2016

ABSTRACT

Purpose: The paper deals with the legal metrology that isgypally responsible
for assuring the uniformity and correctness of rmaeaments and presents the
results of the scientific and research work in tihess-disciplinary fields. The
design of the new measuring system for the vetificeof the radar level gauges.

Methodology/Approach: The requirements on performing verification of the
measuring instruments are changed significantlge@slly the requirement for
reducing the time necessary for putting the meaguristruments out of service.
Slovak legal metrology (SLM) has developed a nuntfets own systems for
verification of the legally controlled measuringiruments.

Findings: The paper presents the results of the researchtigstiaimed to refine
and improve metrological continuity and metrologicantrol of selected types
of measuring instruments.

Research Limitation/implication: This paper are based on the theoretical and
practical knowledge from the field of metrologyethnalysis of the legislative
and normative requirements on the measuring ingntisn metrological
assurance, and knowledge gathered during the gabgberformance of the
measuring instruments metrological control.

Originality/Value of paper: In the paper, there are presented those results of
solving the tasks in the research and developmeldsfthat lead to the higher
measurement accuracy, and to the elimination ofutindesired influences that
may occur during a measurement.

Category: Technical paper

Keywords: legal metrology; measurement accuracy; radar legaliges;
measuring instrument; uncertainty
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1 INTRODUCTION

The legal metrology is the metrology applied in tractical life in order to
assure the uniformity and correctness of measurenterh on the national and
international levels, creating thereby conditioms €liminating the technical
barriers to trade and assuring the adequate pimteof consumers. The legal
metrology belongs to the technical regulations ratplires for its operation a set
of legislative and normative documents specifyintge trequirements on
measurement procedures and measuring instrumaritse ISlovak Republic, the
basic terms for such a regulation are stipulatethénAct No. 142/2000 Coll. on
metrology and in the implementing rule Decree NI©/2000 Coll. on measuring
instrument and metrological control. The Act on rokelgy specifies the legally
controlled measuring instruments, that means thstruments used for
measurements related with payments, health, sgcpribperty and environment
protection that are liable to the mandatory megial control before being put
on the market, or in operation. Under the term mthetrological control in
operation (in use) the verification of the measgrimstrument shall be
understood that means the confirmation that itsotagical characteristics are in
compliance with the required metrological charastes stipulated in the above
mentioned Decree (Zgodavova and Slimak, 2008; ZAgwndg 2010). The radar
level gauges also belong to the group of the Iggabntrolled measuring
instruments. They are used in the industry in i@mtatvith the storage of liquid
and loos materials (Liberman, 2012). The verifimatand calibration of theses
level gauges are the subject matter of the preseitie, in which the current
status of the measuring systems for the level gaugmtrol is described,
including the description of the new designed eopgpt that contributes to
reduce the impact of the measuring system arrangeome the measurement
result.

2 EQUIPMENT FOR THE CALIBRATION AND VERIFICATION
OF THE RADAR LEVEL GAUGES

In case of the automatic level gauges, two primsipbf the level height
measurement are used: the contact and the nonetammes. In case of the
contact method, the liquid level height sensorsigally the float being in contact
with the measured medium, while the float is imredranto the medium
completely or partially. The non-contact (electnivay of measurement uses
the principle of the electromagnetic waves radatiad their reflection from the
measured medium. Thanks to the progress in the &elelectronics, the non-
contact method becomes even more currently usexvadays, we may observe
the increase in number of non-contact level gaugsepecially the radar ones
(Oréans and Heide, 2000). The radar level gaugésonly prove the good
metrological properties, but they show a numbeprattical advantages as well,
such as safety, absence of any movable mechardadal @and their capability to
function under the adverse environmental condit{émg, high temperature, high
pressure, aggressive ambient conditions). Theatiig to develop a measuring
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system for the calibration and verification of tfaglar level gauges came from
their manufacturers and suppliers themselves (Tigb2014; Pek&fkova,
2014; Popou, 2015). The automatic level gauges are rathenafsed also for
measurements related with payment purposes, as labally controlled
measuring instruments under the Act on metrologgtédr, 2000).

2.1 Physical principle

The radar level sensors are based on two operatingiples: the pulse radar
sensor (TOF — Time of Flight) and the frequency uiatkd radar sensor
(FMCW — Frequency Modulated Continuous Wave).

Pulse radar sensor

The basis for the distance determination is the sonesment of the signal
transition path time. The short clusters (so cafladkets) of the electromagnetic
pulses of some milli or nanoseconds are sent byrémsmitter, they bounce off
the measured material, return back and are caygthtelreceiver. The number of
waves and pulses times depend on the transmiggiquency. The time delay of
the transmitted packets is relatively long, enotahcatching their refection by
the receiver. The time differentgbetween the transmitted and received pulse is
equal to the time that the signal needs to pasditience from the transmitter to
the measured material and back, i.e. double of ni@asured distance. The
measured distandeis continuously calculated using the formula:

_cta
L== (1)

where c is the speed of the electromagnetic waves projmagdsee Fig. 1)
(Burenin, Pakov and Sizikov, 1998; Gu et al., 2014).

Radar level sensor

Transmitted signal

Transmitted signal
Received signal
~

Lmax

Received signal
g

——————

-
[
V.

I
A A A A A A A A AR 1
AAAAAAAAAAAAN |
A AAAAAAAAANAAN |
AAAAAAAAAAAA
A A A A A A A A A A
AAAAAAAAAAAAN I 1
AAAAANAAAAAMNAAN h
AAAAAAAAAAAA
A A AAAAAANMAANAN l

AAAAAMNAAANN
AAAAAMAANANA

51 10} t

Figure 1 — Operating principle of TOF radar leversor
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Frequency (FMCW) radar sensor

The frequency modulated signal is transmitted owomtisly towards the
measured object. The time slope of the transmiftequency is linear and
usually it has the saw-toothed shape. The refleeed received signal is
compared with the transmitted signal, while theqfrency differencefy is
measured corresponding to the time differemgcdor the calculation of the
measured distande The frequency difference may be measured veryigely,
and therefore also the measured distance may bedeed with a high accuracy
(see Fig. 2) (Kim and Lee, 2012; Wang et al., 20di&us and Hafansky, 2013;
Miku$, Haransky andCi¢akova, 2014).

fT | Received signal | | Transmitted signal |

Figure 2 — Operating principle of FMCW radar leagnsor

2.2 Legislative and normative requirements

When designing the above mentioned measuring systeenrequirements of
Decree No. 210/2000 Coll, Annex No. 68 "Automatievdl gauges" on
measuring instruments and metrological control wiakeen into consideration
specifying both the requirements on maximum peiibissrror and methods of
the level gauges verification. In addition, the iges observes also the
requirements of the International recommendatio®fiL R 85 (Paletar and
Halaj, 1999; Palefér, Kurekova and Halaj, 2007).

2.3 Principle of operation and description of realizedneasurement
systems

The operational principle of the original measurisgstem is based on the
simulating the change of level using the reflectomard - its distance from the
calibrated/verified level gauge is measured by tlaser interferometer
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(Michalecki, 2001; Wei, Xu and Ma, 2013). For théheame of the realized

measuring system for the level gauges calibrate@nFsg. 3. The reflection board
(2) is mounted on the linear guide runner (1) & tbtal length of 16 m. The

angle of the reflection board may be set in twosaxeertical and horizontal - so
it is set perpendicularly to the axis of the vexfilevel gauge (4). The linear
displacement of the reflection board is assuredzbotally. The tested level

gauge (4) is placed on the measurement table ovehwhe standard - the laser
interferometer is mounted (3) (Kim and Nguyen, 200he axes of the both

devices shall be precisely aligned before the measent, as any misalignment
causes the cosine error of measurement. The praggdiances were prepared for
fixing the measuring instruments (Miku$§, iHansky and SmiesSko, 2016).

COS error

AR A A A R R R R RN NN

Figure 3 — Scheme of the original measurement sygie calibration
and verification of level gauges

In order to eliminate the cosine error, the nevargement of the measuring
system was designed. Therefore, in the new sydtarinterferometer is placed
behind the reflection board; so its radiated beanaligned with the radiated
beam of the electromagnetic wave of the radar lgaeige. This arrangement is
shown in the Fig. 4.
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A e e e e e N NN NN NN NN

Figure 4 — Scheme of the new measurement systearalilmration and
verification of level gauges

Reviewing the benefits of the new arrangement of nasuring system

In order to assess the new arrangement, the measotre before and after the
adaptation of the measuring system were perforriibd. measurements were
carried out within the length from 2 m up to 10.5msteps of 0.5 m so that the
equal measurements conditions were assured. Theuneelaresults are recorded

in the chart (see Fig. 5).

3

2,5

N

-
52}

o
"

Measuring system error [mm]
(=Y

-0,5

Lenght [m]

=== Errors before new arrangement Errors after new arrangement = == Maximum permissible error

Figure 5 — Comparison of the measured values

The chart of the measured values shows clearlytiigahew arrangement of the
measuring system resulted in the decreased influehthe cosine error on the

measurement result.
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3 CONCLUSION

The radar method of the level measurements isngettnder the spotlight still
more and more; nevertheless the main obstacleuiting the respective legally
controlled measuring instruments on the marketaupdw was the insufficient
metrological assurance of the radar level gaugbée fecessity to solve this
situation resulted in the development of the newasuneng equipment
construction. However, this equipment had some ghjgsto the cosine error.
The new arrangement of the measuring system eliednthis default so that the
error contribution caused by the original arrangeiweas decreased.

The use of the developed equipment will not betéohionly to the radar level
gauges, but it will enable to calibrate and vedfgo the level gauges operating
on different measurement principles.
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ABSTRACT

Purpose: The purpose of this paper is to identify and deiee reasons why
construction companies reject some of the requegtrbposals (RFPS) suitable
for them.

Methodology/Approach: The research has several parts. Within the fast the
list of reasons which lead to rejection of RFPS #mds potential client are
identified. Then the comparison of differences lestw groups of rejected RFPS
with different configuration is made. The last pafrtesearch use Pareto analysis
to determine most obvious and most costly reasbrejection of RFPS.

Findings: The paper identifies 12 reasons, why construatimmpanies decline
to prepare proposal for their potential clients.also doesn’'t confirm that
configuration of RFPS has significant impact onrijection of RFPS. Moreover
the results on the other hand showed that inseffictrust represent the main
barrier which influences the rejection of RFPSetested company.

Research Limitation/implication: The main limitation of the research is that it
is based on single case study. Although, the ouaivg results have to be

generalised very carefully, on the other hand papevide list of the possible

reasons why construction companies decline to ctefpe an offer.

Originality/Value of paper: The paper provides unique perspective because
apart from traditional attitude, where only the mitted RFPS are evaluated, this
paper analyses rejected RFPS and tries to ideaftitly determine reasons why
construction companies decide not to prepare pedpasd thus reduce the
possibility to acquire new contract.

Category: Case study
Keywords: procurement; construction; RFPS; tender; one-figh;arust
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1 INTRODUCTION

The construction industry is known for its spedaéiibutes which have to be
determine in order to understand how companiesat@er The one speciality is
that most products produced within this sectorarigue, which cause a small
level of product standardisation (Zunk et al., 201éis also a reason why the
construction companies have to prepare unique peddor every product that
want to sell and their performance often directgpendent on the success of
their offerings within various tenders, selecticasd procurements processes
(lbem and Laryea, 2014). Therefore it is not ssipg that procurement
processes conducted within construction industmeHhzeen detailed studied and
analysed for more than 50 years. The one areawstl® numbers bidders affect
bidding process and outcome. Although it is disedsisom 1956 by Lawrence
Friedman, the results are still inconclusive. Thed&s conducted in U.S. and
UK during the 80. and 90. showed that number ofldéis is one of the three
most important factors that have impact on biddiegision (Ballesteros-Pérez et
al., 2016). Findings like these raise questionsandigg the factors, which
influence the number of bidders. Majority of thesearch were focus on factors
like size of the contract and market condition. édtktudies investigate factor
like project type, client, specific location etcet@iled description of them and
their results can be found on Ballesteros-Péredd. 2016). According to their
study it is very hard to determine what influenbe humber of bidder in the
bidding process. They statetiidnetheless, forecasting the number and identity
of bidders is challenging, since no conclusive sofuhas yet been found for its
accurate prediction, nor exists a suitable quatitv& model to forecast the
identities of a single or a group of specific keympetitors likely to submit a
future tendet.

In this paper we tried to look on the problem frdifferent perspective. In term
of research question, we tried to determine theofacwhich influence the
bidders not to be part of the bidding process. Witbn for research is that
although it is hard toforecast the identities of a single or a group péafic key
competitors likely to submit a future tenfeit can be easier to identify the
reasons why competitors are not willing to submaposal for a future tender.
Therefore, this paper is focused on the procesdferf's elimination. We analyse
170 offers of middle-sized construction companyrfreast Slovakia with an aim
to determine the main reasons which lead to elittunaof offers from the
bidding process.

2 CONSTRUCTION COMPANIES IN A PROCESS OF OFFER
SELECTION

The vast majority of the research, regarding thecyrement processes in
construction industry, deals with type of mecharisntonfiguration of

mechanisms and characteristics of the investoRF®S. For more information
about these studies see Ballesteros-Pérez et (d5;(2016), Ruparathna and
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Hewage (2015), Szabo (2015), Delina (2014), Ibenh laaryea (2014), Zunk et
al. (2014), Eriksson and Westerberg (2011), Edderera and Heaney (2010),
Doucek (2004). We decided to study the beginnin¢ghefprocurement process,
the phase, where the construction company decwdparticipate in tender. This
study tries to describe the process of competitsgiection from the
bidders/participants point of view. It is done mabysis of the bids and RFPS of
concrete construction company.

The evaluation and the management of company peéance are usually based
on analysis of all relevant processes conductedhiviand outside of the
company. The performance of the company with ahysdbf many unsuccessful
tenders (or other procurement competitions) canhbedly considered as
efficient. Based on research conducted in our previworks (Sabolova and
Tk&, 2015; Tké& and Sabolova, 2015) we can claim that unsuccessfiders
represent for construction company, not only misgggbrtunities, but also sunk
costs of proposal preparation. Although the costproposal preparation are
usually small compare to the price of winning offleat there is also a question
of capacity management. The people and sourcesvidrat used for preparation
of losing proposal could be used to preparatiothefone that could win. Based
on these claims, there are logically two types cftakes made by construction
companies in the process of offer selection. Fysé of mistake is to select the
request for proposal that company shouldn’t sglleetause it is not the wining
one). Second mistake is reject request for propthedl company should have
selected (because the proposal would be the winaire). The costs of first
mistake are costs of proposal preparation. Thegesgmt pure loss in company
accounting. The costs of second mistake are coshisgéed opportunity. The
problem with these mistakes is that constructiommanies can make both of
them at the same time. Based on capacity restmiatiorealization team they
choose to prepare proposal for offer that they khoat and reject the offer that
they should accept. The issue of missed opporasi$ also interesting from the
perspective of performance measurement. It is barduantify the expected
profit that could be obtained if the constructiammpany wins the competition
that the company decides not to take part in. Svetiuation can’t be estimated
from accounting of wining firm as well as from amyevious information
provided by investor. Moreover not winning reprdsdor participant’s company
some kind of loss, because its expectation waduffiited. Moreover the exact
size of this loss is unknown, it is called hiddesd.

For construction companies (in terms of their penfance) in order to minimize
mentioned mistakes is important to improve the @sscof selection and
preparation of offers. Company must continuousliglgse their losses, winnings
as well as the rightfulness of their selection phaes to determine which
competitions are suitable for them. The importantesuch analyses became
more obvious when company take part in public precent. Even a small

inadequacy, during the process of applying for jpuldffer, can lead to

disqualification of offer from competition. In pate procurement, the investor
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can overcome some inadequacies and decide whdtbemd! be disqualified or
not. Therefore, the characteristics of requesipfoposal significantly affect not
only the company’s decision regarding participationthe contests, but also, the
outcome of contests and realization of constructwojects. Consequently,
historical analysis of previous offers and compatg from practitioner’s point
of view can assure better sustainability of corcdiom companies in construction
industry.

3 DESCRIPTION OF THE SAMPLE

The research in this paper is based on requesigdposal (RFPS) collected in
the particular construction company from 2009 tdl£20Based on internal
company documentation, we have compiled a table ghavides information

about the various construction projects. The case® defined by places of
realization, the estimated cost of the contraciceprof realization, type of
procurement mechanism and type of investors. Thecblof the examination
was medium-sized construction company operatinthénKosSice region in the
Slovak Republic. The company was founded Dec. 821#85 a limited liability

company. The company has a total of 50 employebghware broken down by
categories. The structure of the company’s staiflimseen in Figure 1.

® senior executives
technical and administrative staff (production)
= technical and administrative staff (other)

= production staff

Figure 1 — Structure of employees by categories
Source: authors

The team for realization of construction projects 28 professionals, concretely
14 bricklayers and concrete workers, two carpenterse electrician, two
steelmakers, 5 drivers and operator of constructianhines, two locksmiths and
two auxiliary construction workers.

During the mentioned 5 year period company analy$@0 requests for
proposals (RFPS). Most of these (126) were transddr into proposals and
company use them in various selection and procurempr@cesses. On the other
hand closely to one quarter (40) of all RFPS wefected without any proposal
preparation procedure. The wining rate, (55%) ap@mn losing rate (19%)
suggests that company carefully selects which ctitigpes are suitable and
which are not. The detailed structure of analyse®®is described in Figure 2.

ISSN 1335-1745 (print) ISSN 1338-984X (online)



10§ QUALITY INNOVATION PROSPERITY/ KVALITA INOVACIA PROSPERITA 20/1-2016

In the study we will focus on the offers that weegected, in order to determine
main reasons why company decided not to participatehese particular
competitions.

Results

. Without participation
” Lossing the contract

[:] ‘Winning the contract
. Canceled competition

Type of investor
Public body Private body
Count| Table N % | Count | Table N %
Type of e-auction 14 8.2 18 10,.6
procurement  one-pid offer | 72 424 66 38.8

Figure 2 — Structure of RFPS based on companyedkelts
Source: authors

4 METHODOLOGY

The research in paper has two parts. First pasaged on basic comparison of
rejected RFPS based on their characteristics. Aghcevery single RFPS was
unique, we manage do identify 3 parameters, whachbe recognized from all of
them. These parameters are:

« Predetermined estimated price of project
» Type of investor (private procurement vs. publioqurement)

* Type of procurement (e-auction vs. one-bid offer)

According to these characteristics, we create ¢user tables to identify
differences in rejected offers based on differgpetof investors or procurement
method. Motivation for such analyses is to deteemwhether some type of
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procurement methods or some types of investorgegeeted more frequently
than others.

Second part of research focus tries to identifyrmaasons why these offer were
rejected. The information system of the companwiregfrom the managers to

state the reasons of rejection of RFPS. Based esethtatements, we identified
several key causes of rejection. The frequencighede reasons were analysed
by statistical methods known as Pareto analysiet@analysis is a specific type

of histogram, which helps to identify prioritiescadetermine problem areas. It is
used for effects’ determinations of corrective nueas or a variance analysis

between two or more methods (Dolezal, FireS andoMik 1992) defines three

types of Pareto analysis:

1) The fundamental analysis that identifies the cauwddbe most common
problems of quality management,

2) Comparative analysis that solves outbreaks of g@tipio,

3) The weighted analysis providing measurement ofifsogmt factors which
do not appear at first sight.

The analysis is based on the Pareto principle: 868sequences due to the 20%
of causes. According to Veber (2004) analysis helpatify priorities that need
to be targeted (on which products, processes, ity rearrange items
according to frequency of occurrence and deterntiree relative cumulative
frequency.

5 THE RESEARCH

The first part of research focus on analysis of Rfased on their different
features to find out whether specific group of themnit rejected more likely than
the others. As was mentioned in the methodologyRRES were divided based
on characteristics such as type of investor and tfpprocurement method into
four groups. The distribution of rejected requéstgresented in the first table of
the Table 1. Second table of the Table 1 repraberdame division of RFPS into
the four groups, but instead of frequencies it @nés sums (in €) of estimated
project prices predetermined in particular RFPS.

As can be seen from Table 1, there are small éiffegs between groups of
rejected RFPS. The differences became even smahen the results from
rejected RFPS are compared to the sample of allSRERgure 2). The
distribution presented in the sample of all RFP®eiy similar to distribution of
rejected RFPS. In both of the samples the publie-lmd offers represent
majority of RFPS. The presented results of rejeREBS don’t show significant
change in distribution of RFPS in compare with alledistribution of the whole
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database. It seems that, type of procurement maihdgpe of investor doesn't
seem to be a barrier for the construction comparpatticipate in competition.

Table 1 — Distribution of rejected RFPS based orirthcharacteristics
(Source: authors)

Type of investor
Public body Private body
Count | Table N % Count | Table N %
Type of e-auction 6 15.0 6 15.0
procurement [ ne hid offer 17 425 11 275
Type of investor
Public body Private body
Sum [€] Sum [€]
Type of e-auction 11 601 9989 11 058 0189
procurement 5ne_pid offer 14 082 99832 10 968 96010

The second part of research is based on the us#oPamalysis, in order to
determine main reasons for rejection of RFPS. Basedeasons of rejections
stated in the information system of the companyideatified 12 reasons why
company rejected selected RFPS. The identifiedoreaare: Time issue - short
term of realization, Time issue - short term foogwsal preparation, Financial
incapability, Uncomplete project documentation ufifisient capacities, Obscure
financing - private investor, Unfavourable contrambndition, Unattractive
contract, Different type of construction, Referesic€echnical difficultness of
construction. Based on these reasons we createdPaweto diagrams. First
diagram (Figure 3) represents the frequency ofctligsses and the second one
(Figure 4) represents value of the causes. Theewalthe cause is determinate as
sum of estimated projects prices predetermined FPER which were rejected
because of this particular cause.

As can be seen from Figure 3 and Figure 4 almbshalreasons for which the
company has decided not to participate in the coitige are not related to any
“insurmountable” obstacles, and therefore they ¢®n seen as a missed
opportunity of the company.

In term of frequency, the cause the largest shathd sample was “unattractive
contract.” For the company unattractive contracansethat it is a contract which
is not big enough for its realization, i.e., thengany realizes bigger buildings
and management was not interested in the projecé Jecond reason for
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rejection of the RFPS was that the company doesrealize this type of
construction. These types of RFPS represent teapivally advanced, water or
historical buildings projects. It should be highiigd that the RFPS on
construction projects which cannot be realized élgted company because of
its incompetency where removed from sample andyaisalThe cause “different
type of construction” represents buildings which b& built by the company but
from a certain point of view, they are unusual aadnpany decided that this
extra effort is not worth it.
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Figure 3 — Pareto diagram of reasons for non-papi&tion in the competition
based on count of RFPS
Source: authors

The third reason for rejection is represented Byfiicient references. The RFPS
state the volume and type of references that shoeldrovided by company in
order to be part of competition. Usually in thisedhe applicant must provide a
reference letter with the name and company nantieeofustomer, the address of
its registered office, name and company name ottmractor, the name of the
subject of contract, the total contract price in REWithout VAT, dates of
commencement and completion of work, places ofiza#bn and a brief
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description of the contract which expressed thatvilark has been performed in
accordance with the contract and with the requireality. The references should
also include customer’s contact person (name, plmomeber), who can verify
these information.

The uncomplete project documentation was the forgétson why the company
has decided not to participate in the competitR@ason why this cause occur so
frequently is that procurement’s documents (RFRfBfracts) issued manly by
public bodies regularly include statements, whideadvantage construction
companies. Investors’ motivation for inclusion otk statements is to get rid of
responsibility for the completeness and correctioésise entries. The statements
usually held construction companies financially passible of errors in the
project, poor technical specifications, insuffidiepecifications of the contract
and poor budget planning. This is the reason wimgtraction companies usually
choose to participate only in competitions, whdre project documentation is
done correctly.

Remoteness of location was also one of the reasbgsthe company decided
not to participate in the competitions. Companyrafes in regions of KoSice and
PreSov. When RFPS requires carrying out constmatigside these territories,
the company declined such contract.

The same frequency of occurrence had the reastedcéihancial incapability”,
which is given in terms of Bulletin of Public Progement. Company for
example, must provide ownership confirmation of kasccount. Separate
candidate must also have access to credit and fatfaercial facilities in order to
ensure cash flow during the realization of the @it/ order. Another condition
for the fulfilment of economic and financial capéhiis the certificate of
insurance liability for damage caused at pursue dbeupation or proof of
insurance liability for damage, as well as the enéstion of the income
statement or statement of income and expensebdmpecified years as well as
certified photocopies provided by the tax authomigile the candidate must
colour-highlight its turnover. The candidate hasalso provide the sum of
turnovers for the specified years and so on (UVO1&. In term of the
investigated firm insufficient financial sourcessvaain reason why investigated
company decide to reject these RFPS.

In case of private investors, the construction camypgenerally verifies the
liquidity of investor, as well as the riskinesssoich contract. If there was a doubt
that potential contract with company would havecois (unclear) funding from
the private investor, company generally decideignore the competition.

Insufficient capacities were also impulse for tlimparticipation of company in
the competition. Here company need to consider hdnghe estimated price of
project and subject of the contract will be so riesting for a company that it
would risk its name and outsource capacities framerocompany.
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In a few cases the reason for rejection was teehdifficultness of construction
or technical capability. In the latter case theli@ppt has to provide a list of
construction works conducted within past few yewgite are similarly oriented as
construction in RFPS. The list must also includguneed budgetary costs and
must be supplemented with at least three refertgitas. The content of these
reference letters was mentioned earlier. The caelidlso has to appoint at least
one person directly responsible for managing ofstroiction works. This person
need to be professionally competent as construetianager, i.e., must have a
certificate SKSI or equivalent about passing thefgssional examination in
accordance with the Act. No0.138/1992 Coll. of auttex architects and
authorized building engineers, as amended, auihgrithe implementation of
selected activities under construction in accordanwith 8§ 45 of the
Act. N0.50/1976 Coll. Building Act, as amended. Saction manager submits
a copy of SKSI or equivalent certificate with origl signature and stamp of the
professionally qualified body. The candidate alsatesl in the affidavit the
persons with appropriate qualifications and which eompetent to realize the
contract.
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Figure 4 — Pareto diagram of reasons for non-papi&tion in the competition

based on sum of predetermined prices of RFPS
Source: authors
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The value (in €) of the cause of rejection is repreeed by Figure 4. Interestingly,
cause of insufficient references represents mqsresive bulk of rejected RFPS.
On the other hand, the financial capability is liguequested in expensive and
large projects, so it can’'t be surprise that finahmcapability is between the
most expensive reasons for rejection of RFPS.

6 DISCUSSION AND FINDINGS

The analyses provided in this paper lead to soiteedsting conclusions. Firstly,
it should be mention, that research was done basedhe results of one
particular construction company. That is the reastry, one has to be very
careful to generalize quantitative results to tHel construction industry. On
the other hand, one of the main purposes of thgempaas to determine the
reasons why company decline RFPS and thus elimthate chance to compete
for contract and to attract new client. We idestifil2 such reasons which should
be considered in any Slovak construction compaime fiext part of the study
focus on basic characteristics of RFPS. It triesd&iermine whether the
characteristics, such as type of investor and naetbb procurement have
influence on decision of the company to decline RPS. The results showed,
that distribution of rejected RFPS in term of numibé cases and total sum
offers’ price are nearly the same, when you divide sample according to
method of procurement or type of investors. Basedhese results, we can't
confirm that rejection of RFPS is significantly luénced by type of procurement
method or by type of investors. The companies hat own internal reasons,
why they reject the RFPS. As was mentioned befoecidentify 12 of them. As
our study shows, some of the reasons are compldeggndent on decisions of
these companies (unattractive contract, differgpetof construction), others
represent the barriers determined by the investoreugh the RFPS and
procurement restrictions. They are recognized argiebs because, these
restrictions cause that construction companies aabe part of competition,
even if they want to. Interestingly, the analyshsvged that most frequently
recognized cause as well as most expensive capseseats the same barrier. It
is the barrier of insufficient trust between inwestand contestants. The
insufficient trust is the reason why investors sedheir RFPS with the one of
the simplest of trust building mechanisms, therezfees. Moreover, this barrier
of distrust is not efficient both for investor aglivas for contestant. Insufficient
trust would prevent healthy company with good rdctw provide proposal
maybe better than the proposal of winning compdime question also is what
an appropriate number of references is. Is compdtiy three references worse
than company with only a two? Moreover, the refeesnmentions only the
successful projects not the unsuccessful oneselmt provide any success ratio
of a construction company. Although it is underdtrle, that in construction
sector the trust is an issue, but the current legsirenvironment provide some
other more advanced trust building mechanisms, whicrease trust and don't
penalize investors and the company. The problern reifierences as a system is,
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that in order to get some references, there muanhbavestor, who is willing to
hire company without any previous references. Tioeee to get a chance to a
new company to compete, the trust of the investaukl be assured by other
trust building tools. The insufficient trust of destant to private investors can be
also an issue. For example the unclear fundinheirvestor was recognized as
one of the reasons why perfectly capable comparse Itheir interest in
participation on competition.

7 CONCLUSION

Presented paper analyses the process of seledtiequests for proposal in the
construction company. The motivation for such rese#s to determine reasons
which influence construction companies to seleachpetitions appropriate for

them. Research was based on analysis of 140 Refgugsbposals. From these
requests we identified 40 offers which company wmersas not suitable for

preparation of proposals. These offers were andlyseorder to determine

reasons why they were rejected. The study idedtifi2 reasons the construction
company decline the RFPS. Pareto analysis was tised to describe most
common reasons. Based on analysis, it can be asdhateapart from other

specific reasons, there is a significant barriemstifficient trust which prevent

the construction company to take part in competgtio
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