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1 INTRODUCTION

Performance management system (PMS) and its censistare mainly

described in the work of Ferreira and Otley (20@8y Flapper, Fortuin and
Stook (1996). However, we are not looking for thefimition of PMS in our

article but we want to set the premises of consisRMS from the systems
theory point of view. This assumption is based a@mbgenous group of
attributes of the performance indicator (Pl). le #ticle we want to answer to
two basic questions:

(1) What are the attributes of the PI?
(2) What is the minimum set of attributes of the Plttlne could say is
consistent to the PMS?

We looked for answers to these questions throughethpiric research realized
in Slovak companies certified to the ISO 9001 ssaddThere is an assumption
based on the system approach to management, ingluiPMS. The main

objective of the research was to define the settabutes of a Pl and to find out
which of these attributes are determined in theptbamompanies. Exploring the
frequency of each attribute is the first step of oesearch. Next, we find the
importance of each attributes determined by sampb@tpanies. Last step of the
research deals with the finding of a minimum nundddPl’s attributes that make
a PMS functional and consistent. The consistencya ¢1MS is based not on
maximum or minimum number of attributes, but on siaene type of attributes
for each Pl used in a PMS on both the operatiomédissrategic level.
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2 LITERATURE REVIEW

Flapper, Fortuin and Stook (1996) present a sydtemaethod for designing a
consistent performance management system to beiugedctice where explicit
attention is paid to the relations between the Righ a consistent performance
management system (PMS) they intended a systemctvars all aspects of
performance that are relevant for the existencarobrganization as a whole.
Such a system should offer management quick insigtd how well the
organization is performing its tasks and to whateek the organizational
objectives are being obtained. The method consistthree main steps: (1)
defining performance indicators, (2) defining redlat between performance
indicators, and (3) setting target values or rangewalues for performance
indicators. Ferreira and Otley (2009) are descgliire structure and operation of
performance management systems (PMSs) in a moistibainanner. Berry,
et al. (2009) made a wider literature review in aggment control.

Performance management system can be defined iry rddferent ways.
Zavadsky and Zavadska (2014) describe it as agbdmtisiness process models.
It could be also defined as a management conteteny (Bisbe and Otley, 2004;
Chenhall, 2003; Chenhall and Euske, 2007; Otle§4)19Another point of view
on PMS is a strategic view, in literature mostlgadéed by Kaplan and Norton
(1996), Kaplan and Norton (2000), Kaplan and Nort¢2004) and
Gavurova, Soltés and Balloni, A. J. (2014). Aicail view to their publications
was presented by Otley (2008). Chenhall (2005) atders to the Integrative
strategic performance measurement system. Intliterave are confronted with
three important terms: (1) management control syst€2) performance
measurement system (PMeS) and (3) performance reareayg system. From
our point of view the type of that system is noportant because we can find the
performance indicator in each one. Performancecatdr is a subject of our
research, especially its attributes that need wefi@ed.

Another view to PMS is the excellence models tmaiude requirements for

measurement and evaluation of the performanceieifig. There exists a

number of these models. Evans, Ford, MastersorHantt (2012) explore how

to further improve and achieve higher levels offgnance in accordance to the
Malcolm Baldridge Award. Abdullah, et al. (2012)epent a conceptual

framework for the development of a value-based! togaformance excellence
model (VBTPEM) in organisations. This model sigesfi core values as a
strategic component for an organisation to achteta performance excellence
and this extension integrates the intangible paftperformance measurement
that have become a pivotal issue in many organissiti

An interesting work is presented by Doeleman, Hand Ahaus (2012). Their
study deals with the moderating role of leadershiphe relationship between
management control as part of total quality managgniTQM) and business
excellence in terms of purposive change. Their ltgsalso indicate that
transformational leadership is the most influenfiattor in the relationship
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between the management control construct and pwgokange. It is concluded
that organisations are strengthened by a managecoaiiiol system which is
applied in combination with an intensive managencemhmunication approach
in a context of transformational leadership.

Wang (2012) presents the results of a literatweewe which indicate the lack of
an appropriate framework for evaluating organisetigperformance (OP) during
crisis. He identifies key OP indicators and therdeeelops a multi-dimensional
framework for evaluating OP during crises. Alfarais et al. (2011) describe
how to use the information coming from applying tleQM excellence model
to analyse the perception that the members of gangsation have of it regarding
their business vision. Heras-Saizarbitoria, Marimand Casadesus (2012)
present an empirical study of the relationshipsvben the categories of the
EFQM model.

There are several views on performance. We renmiatthe starting point of our
research is neither view on a PMS. We are dealiitig tve homogeneity of any
of these performance systems which basic eleméheiBI.

3 DEFINING THE ATTRIBUTES OF THE PI

At the beginning, we used an affinity diagram thatped us to clarify and to
group various attributes of performance indicatoAdfinity diagram are
sometimes called diagram of relatedness or clugtart is a suitable tool for
creating and organizing information related to ctelé problem. Affinity diagram
helps to sort this information into natural growgsl to clarify the structure of
solved problems. The diagram was created by teaknaod we used intuitive
thinking. The professional composition correspondéth the issues that are
being dealt with. The first step consists of a peobdefinition: what are the
attributes of the PI? To make the team focus thgantion, we wrote down the
solved problem in a visible place. The task of tkam was in the use of
brainstorming to collect the attributes that coblelp solve the problem. The
effort was to gain as many ideas as possible beddgse is an assumption that
the more ideas are found the higher probabilityhefir helpfulness in problem
solving exists. We were writing down all gainedaddeo the cards. The report
was created by the coordinator of the brainstornsiegsion and every attribute
was clearly formulated. After the discussion thedsaalong with their gained
ideas were lay out in a large space. Then the ideas divided into natural
groups by their relatedness. This activity wasizedl by each member of the
team individually. The stage of grouping was fiedhby the coordinator. The
important step was to nhame the related ideas thdt delp to characterize each
group. At the end we created four groups of attebuof the PI. (1) formal
attributes of the PI, (2) attributes of the PI'sget value, (3) informational
attributes of the Pl and (4) attributes of the RN&luation. Each group consists
of various attributes. Each set of attributes csiesof 21 attributes of PIs. In
Figure 1 are shown the groups and the attributéiseoPI.
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F: Formal attributes of the PI T: Attributes of PI's target value

F1: Name of the PI T1: Responsibility for the target value definition

F2: Relation to the business process (name and T2: Unit of the PI

identification number of the process) T3: Period defined for the target value achievement
F3: Relation to the strategic goal T4: Determinants of the target value definition

F4:. Strategic goal (name and identification T5: Target value (number)

number of the strategic goal)

F5: Responsibility for the Pl definition

I: Informational attributes of the PI E: Attributes of the PI's evaluation

11: Responsibility for data recording E1: Responsibility for the PI's evaluation

12: Frequency of data recording E2: Frequency of the PI's evaluation

13: Place for data recording (name and E3: Visualisation of the achieved performance
destination of data store) E4: Action in case of a performance gap

14: Source of data E5: Warning signals for the evaluator

15: Calculation formula

16: Automation of the calculation
(manually/software)

Figure 1 — The four groups of the PI's attributes

F: Formal attributes of the Pl

F1: Name of the PI

Each indicator should have a specific name whiclplise an area of the
performance that is measured by this indicator.mfake the indicator able to
describe the context it is good to answer to thevang question: How could
we find out if the performance or strategic goa baen reached?

F2: Relation to the business process (name andtifa@tion number of the
process)

This formal attribute refers to the connectionraficator to the specific business
process.

F3: Relation to the strategic goal

There is a possibility that an indicator is relatecbperational or strategic level
in a PMS. If the indicator is used for the measwetof strategic goals it refers
to measurement and evaluation of strategic perfocmarlhe fact if the indicator

belongs to first (strategic) or second (operatiphevel depends also on the
utilization of the Balanced scorecard system. i #ystem was implemented in a
company, it is obvious which indicators are parthaf strategic set and which are
part of the operational level of performance andatwhre the connections

between them. If this approach is not used by compais good to create a

primary connection between strategic goals ancatdrs.

F4: Strategic goal (hame and identification numbéthe strategic goal)
If there is a connection to strategic goal it iscahecessary to name the strategic
goal that is measured by the given PI.
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F5: Responsibility for the Pl definition

If it is an operational level of performance and thdicator do not measure the
strategic goal, the indicator can be defined byptecess owner or by the line
managers. If the indicator monitors the achieveneérstrategic goals, it is very

important to follow specific principles of its defiion. It means that the

responsibility for the indicator definition usuallgs with the top managers.

T: Attributes of the PI's target value

T1: Responsibility for the target value definition

It is very important to define the responsibilityr the indicator definition but on
the other hand from this definition it should beviolois where the responsibility
for its target values definition lie. The targetlua is critical from the

performance evaluation point of view and that is/wh specification should be
addressed to a specific employee.

T2: Unit of the PI
After creating a suitable indicator and defining ttarget value, the indicator
should be clearly quantified in exact measuremaitsu

T3: The Period defined for the target value achiegat
This characteristic determines the period on whhehgoal is set.

T4: The Determinants of the target value definition

Each target value should be based on real expatsasind the existence of the
assumption of its determination. It usually conmesif retrospective analyses and
future state forecasting. There exists a row oflydéical, comparative and
planning methods of determining the target value.

T5: Target value (number)
One of the indicator attributes is a goal and withtarget value the existence and
monitoring of performance would hardly be realized.

I: Informational attributes of the Pl

I1: Responsibility for data recording

The next responsibility is a determination for #raployee who records the data
necessary for measurement and evaluation of thrpwance. It is the third
responsibility as an attribute of the performanmmidator.

I2: Frequency of data recording

The next informational attribute that deals witle @treation and distribution of
information in connection to the business perforogais a frequency of data
recording. A dependable employee should clearlgtifiehis responsibilities and
frequencies of data recording to make the perfoo@aneasurement realistic. If
the collecting of data is automated, the frequesfagata recording is defined by
software.

I3: Place for data recording (name and destinatafrdata store)
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14: Source of data

If there is no definite value assignment of an éathr, it is important to
determine the input data from which the final valuare achieved. It is
characteristic especially to synthetic indicatorsl aelative indicators. If the
calculation is necessary, it should always be old@at the partial sub indicators
that are used for final value calculation are.

I5: Calculation formula

If the value of the PI is gained from various inpatues, the mechanism of final
values calculation should be defined (if the caltioh is not automated). In case
of complex Pl it is good to use automated calcolgtbecause the evaluation of
achieved performance is easier.

16: Automation of the calculation (manually/softwar
In this case it is important to determine which tpaare necessary to be
automated and which parts need to be calculatediatign

E: Attributes of PI's evaluation

E1: Responsibility for the PI's evaluation

Responsibility for the evaluation is usually corteelcwith the responsibility for
defining the target values. It means that one efrttanagers is managing “his”
indicators.

E2: Frequency of PI's evaluation

Employee who is responsible for the performancdueimn should know the
frequency in which the performance of the selegieatess is evaluated by each
indicator. If PMS is automated, it can automaticaliarn a responsible employee
to evaluation need, or system is reporting a derat

E3: Visualization of the achieved performance

An important attribute of the PI that should beedetined is a visualization of
the performance results. It represents the setedidhe method or the way of
visualization of the results to the evaluator.

E4: Action in case of the performance gap

Situations that caused an insufficient performacere have specific causes with
specific ways of solving them. For each PI thereusth be a defined procedure in
the case that the performance is in either theéedtor “failure” interval.

E5: Warning signal for evaluator
The warning signal represents an alert to the pemsbo is evaluating the
achieved level of performance.

4 EXPLORING THE PMS CONSISTENCY BY AN EMPIRICAL
STUDY

We performed an empirical study in Slovak compangrsified to the 1ISO 9001.
The sample selection was based on the assumptbrdttified enterprises use a
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system approach coming from the ISO 9001. A sysdpproach should ensure
the consistency of the whole quality managemertegaysA system approach is a
way of thinking, acting and solving problems frone tcomplex point of view, in
their internal and external context.

1.1 Data collection

The data for this empirical study was gatheredguaistructured questionnaire in
the period from 9 January 2013 to $0March 2013. According to the Slovak
Statistical Office, at the time of our research418o of all Slovak registered
businesses were certified. The questionnaires vikee electronically, since

they were publicly accessible. During the resegrehiod, 117 questionnaires
were returned, 20 were discarded due to incomplata. The final sample file
used in this study consisted of 97 enterprises.

1.2 Level of representation of the sample file

Using the statistical testing method, the levetegresentation of the sample file
of companies was confirmed by the application afrBen’s chi-squared tesf ¢
test), which is also known as the ‘goodness-oftést. It tests a null hypothesis,
stating that the frequency distribution of certawents observed in a samplg (n
is consistent with a particular theoretical digitibon (np) at the level of
statistical significanceaf for the appropriate degrees of freedom (k-1), nehe
is the number of fitted parameters. We used thHewviahg formula (Ostertagova,
2012):

mo 2
Xzzz(ni np: ) ; 1)

ELY

The calculation of the level of representation Wase at the level of a statistical
significancea = 0.05. The expected values of theoretical distidm were
achieved from the certification bodies. The freques observed, and the
expected, (theoretical) frequencies are shown blera. The degree of freedom
(k -1) is equal to three, since four categoriesbosiness organisation were
defined.

Table 1 —y” - test due to enterprises” size

np [%] n; [%] (ni - np)® e
Micro enterprises 10 7.12 8.29 0.83
Small enterprises 50 52,37 5.62 0.11
Medium enterprises 30 34.28 18.32 0.61
Large enterprises 10 6.23 14.21 1.42
z 297

The 4 value we achieved is lower than the critigalvalue at the level of
statistical significancex = 0.05 for 3 degrees of freedom (4 - 1), which in
particular presents the value of 7.815 (value atistical tables).
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Since 2.97 < 7.815, we accept the null hypothesisae state that the sample
file of companies represents their theoreticalridistion.

1.3 Analysis and discussion of results

In the introduction we set two research questi¢ghswhat are the attributes of
the Pl and (2) what is the minimum set of attrisubé the PI that we could say
about the consistent PMS? To answer to the firestion we used an affinity
diagram and compiled four groups of attributes, alvhére shown in Figure 1.
Next, we looked for the set of minimum number dfilatites of the PI, which

form the basis of consistent PMS. We are not lopkar a framework of PMS or

specific indicators, and we are not telling aboefations between different
indicators. Our goal is to define the set of atttés, which should be defined for
all performance indicators involved to a PMS.

Table 2 — Priority of the indicator attributes

Av. Min. Max. St.

Weight value value deviation OnEE]

Indicator attribute

T5: Target value (number) 12.71 11 16.00 1.70 1
E5: Warning signal for the evaluator 11.36 8 13.00 1.84 2
E3: Visualisation of the achieved performance 10.296 13.00 2.43 3
E4: Action in case of a performance gap 8.57 7 11.00 1.62 4
F3: Relation to the strategic goal 7.71 5 10.00 1.70 5
F2: Relation to the business process 6.715 9.00 1.38 6
F1: Name of the PI 5.86 4 8.00 1.35 7
T2: Unit of the PI 5.86 5 8.00 1.21 8
E1: Responsibility for the PI's evaluation 5.07 3 6.00 1.17 9
I11: Responsibility for the data recording 489 3 6.00 1.03 10
T4: Determinants of the target value definition 8.8 2 5.10 1.37 11
F5: Responsibility for the PI's definition 277 1 5.00 1.28 12
T1: Responsibility for the target value definition 256 1.3 3.40 0.68 13
T3: Period defined for the target value achievement 1.89 1 3.00 0.59 14

F4: Strategic goal (name and identification numloér the

; 1.74 1 240 0.41 15
strategic goal)

14: Source of data 1.61 1 210 0.45 16
I5: Calculation formula 152 09 2.00 0.45 17
13: Place for data recording (hame and destinaifatata store) 1.47 0.8 2.10 0.49 18
16: Automation of the calculation (manually/softwar 1.27 0.7 1.80 0.41 19
I12: Frequency of data recording 1.18.55 1.80 0.45 20
E2: Frequency of the PI's evaluation 1.110.6 1.80 0.41 21
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To determine the most suitable attributes for tbengany we performed an
empirical study on a sampling of 97 companieshinfirst stage, the companies
had to determine the most important attributeshef Rl for them. They had to
assign a weight to each of 21 attributes and the suthe weight is equal 100.
The results are shown in Table 2.

The research showed that the highest priority Ipegiying the target value,

with the average value weight of 12.71. The sechighest importance is a
warning signal for evaluator with a weight of 11.3Bthers in order are:

visualization of the achieved performance, actiorcase of a performance gap,
and relation to the strategic goal and relatioth&obusiness process.

Table 3 — Occurrence of the indicator attributeghie sample companies

Indicator attribute No. %  Order
F1: Name of the PI 73 100.00 1
T2: Unit of the PI 73 100.00 2
T5: Target value (number) 73 100.00 3
14: Source of data 73 100.00 4
T3: Period defined for the target value achievement 73 100.00 5
I5: Calculation formula 70 95.89 6
I13: Place for data recording (name and destinaifatata store) 68 93.15 7
F4: Strategic goal (name and identification nunifehe strategic goal) 5676.71 8
F3: Relation to the strategic goal 46 63.01 9
F2: Relation to the business process (name antificigtion number of the processyb5 61.64 10
16: Automation of calculation (manually/software) 045479 11
E3: Visualisation of the achieved performance B¥B42 12
I11: Responsibility for data recording 36 49.32 13
T4: Determinants of the target value definition 3#0.32 14
E1: Responsibility for the PI's evaluation 33521 15
T1: Responsibility for the target value definition 31 4247 16
F5: Responsibility for the PI's definition 289.73 17
12: Frequency of data recording 19 26.03 18
E2: Frequency of the PI's evaluation 12 16.44 19
E5: Warning signal for the evaluator 10 13.70 20
E4: Action in case of the performance gap B.22 21

In Table 3 are shown the results, where we askeddmpanies what attributes
of the PI they have defined in their PMS. We did axk about the consistency of
the system if it meant the attributes the compadéfsed for all indicators. The
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first six attributes are: name of the PI, unit bé tPI, target value (number),
source of data, period defined for the target valdeievement and calculation
formula. This attributes are defined in most of #eected companies (from
95.89 % to 100 % companies).

A very interesting finding is that it created ahdely different rankings of
attributes. We can see the difference in the casaportance (weight) and in the
case of real occurrence. For example, warning bitprathe evaluator is the
second most important attribute but in fact it stesmined for some or all
indicators only by 13.70 % companies. The simiksult was also achieved in
attribute E4 Action in case of the performance gifs attribute is the fourth
most important but in fact it is defined only by28.% companies. This
difference represents a gap between what attrilmategpanies would like to have
defined in a PMS and what attributes they reallyeha\ccording to this gap we
can define the minimum set of attributes. This munn set of attributes should
be applied by companies on all performance indisatbat are included in a
PMS. To determine the minimum set of attributes set the following
conditions:

(1) weight of the attribute has to be at least 6,
(2) attribute has to be defined at least by 95 pergktite companies.

Based on these criteria we defined the group ofvevattributes of the PI that
represent the core of consistent PMS of any companyin any economy sector,
independently on enterprise’s size. The minimumadandicator attributes for

the consistent performance management system is:

F1: Name of the PI

F2: Relation to the business process

F3: Relation to the strategic goal

T2: Unit of the PI

T3: Period defined for the target value achievement
T5: Target value (number)

14: Source of data

I5: Calculation formula

E5: Warning signal for the evaluator

E3: Visualisation of the achieved performance

E4: Action in case of the performance gap
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5 CONCLUSION

In the introduction of our paper we set two reskeajoestions: (1) what are the
attributes of the Pl and (2) what is the minimumdfeattributes of the PI that we
could say about a consistent PMS? To answer teethasstions we used two
methodological approaches. The first of them waaffinity diagram, which was
used to define attributes of the Pl. We determi2gdattributes. The second one
was an empirical study and we defined the minim@inas attributes that are
necessary for a consistent PMS.

The main implications for companies are: (1) thewdedge of 21 attributes, by
which it is able to describe all PI involved in M8, (2) specification of a
minimum set of attributes that are important toed®ine to all Pl, to make PMS
consistent. Companies can select their own setebhell attributes of the PI;
however the sense of consistency is that they hiseset for all indicators.
According to our research the best attributes vgetected by companies as the
most important and with the most frequent use. Thisow we determined 12
attributes which represent “what companies wantl ‘amhat companies have”.
This gap represents an inconsistent PMS.
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