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Ladies and Gentlemen,

Foundation of Management (FoM) journal was established at the Faculty of Management at Warsaw Univer-
sity of Technology in order to provide an international platform of thought and scientific concepts exchange in
the field of managerial sciences.

This new publishing forum aims at the construction of synergic relations between the two parallel trends in
managerial sciences: social and economical — originating from economic universities and academies and the
engineering trend — originating in from factories and technical universities.

Three of the great representatives of the engineering trend in managerial sciences - American Frederic W. Tay-
lor (1856-1915) — developer of high speed steel technology and the founder of the technical with physiological
trend in scientific management, Frenchman Henri Fayol (1841-1925), the author of basics of management and
the division and concentration of work as well as the Pole Karol Adamiecki (1866-1933) graduate of the Saint
Petersburg Polytechnic University and the professor of Warsaw University of Technology, creator of the time-
scale system elements scheduling theory and diagrammatic method as well as the basics of the division
of work and specialization — have, on the break of the XIX and XX century, all created the universal foundations
of the management sciences. Therefore the title of the Foundation of Management is the origin of the scienti-
fic and educational message of the journal that is aimed at young scientists and practitioners — graduates
of technical and economic universities working in different parts of Europe and World.

The target of the establishers of the Foundation of Management journal is that it will gradually increase its
influence over the subjects directly linked with the issues of manufacturing and servicing enterprises. Preferred
topics concern mainly: organizational issues, informational and technological innovations, production devel-
opment, financial, economical and quality issues, safety, knowledge and working environment — both in the
internal understanding of the enterprise as well as its business environment.

Dear Readers, Authors and Friends of the Foundation of Management — our wish is the interdisciplinary per-
ception and interpretation of economic phenomena that accompany the managers and enterprises in their
daily work, in order to make them more efficient, safe and economic for suppliers and receivers of the products
and services in the global world of technological innovation, domination of knowledge, changes of the value
of money and constant market game between demand and supply, future and past.

We would like for the Foundation of Management to promote innovative scientific thought in the classical
approach towards economic and engineering vision of the managerial sciences.

The Guardian of the journal’s mission is its Programme Committee, which participants of which will adapt to
current trends and as an answer to the changing economic and social challenges in the integrating Europe and
World.

Tadeusz Krupa
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OPTIMIZATION OF WORKPLACE DESIGN FOR PEOPLE WITH AL TERNATIVE ABILITIES
Ewa GORSKA

Faculty of Management
Warsaw University of Technology, 02-524 WarszawaaRd
E.Gorska@wz.pw.edu.pl

Abstract: An employer who wants to employ a person withraliéve disturbances faces a difficult problem
of selecting a workstation and tasks suitable givan person’s disease since even the same cabseake
does not guarantee identical organizational saistiof a workstation. However the more complex
the movement disfunction, the more difficult thektas. At the same time it is important that woelsults

of a workstation allow achieving complex produdiviThe article presents an attempt at elaboratinge-
thod aided by a computer system which allows inioirdy changes or modifications of workstation space
place equipment and facilities or installing aduil elements enabling effective and productivekwar-
formance by a person with precisely defined abgitiPresented results of piloting researches haxeep
that the elaborated method of aiding decisionsevadapting workstations to needs and abilitieseafpfe
with movement disfunction will bring social and ecmnic benefits.

Key words:. abilities of disabled people, workstation desigmmputer support, workstation requirements.

1 Introduction working satisfaction. Inasmuch as there are a lot

of companies in Poland, which can pride themselves
According to the regulations currently in forceclea for having good architectural solutions, adaptation
enterprise must be prepared to employ people withof workstations to disabled people’s needs stélates
alternative abilities with different types of didites. a lot of problems.

Fulfilling this criterion requires the introductiasf so- As a result of researches a special method whidh ai

called “integration solutions” in all areas of 6@mpa-  ecision taking process when designing workstations
ny's working environment (technical, economic and for people with alternative abilities and in pautér

social areas). with alternative disfunction, has been elaboratids (

They consist of: research was supported by a grant from the National
 adapting buildings and rooms to the needs of peopleScience Committee No 7 053 16 supervised by Ewa
with alternative abilities by abolishing architeeti ~ Gorska).

barriers, which make it very difficult for people prgper researches were preceded by piloting résesrc
with alternative abilities to move around, to examine the scale of the problem, its complexityl

* elaborating procedures, which, in a systematic wayto estimate potential costs of elaborating and émpl
will enable to adapt each workstation to the candi- menting the method. For the piloting researchesst t
date with a particular impairment, sample was chosen consisting of 100 workstations

* creating participation and equal chances mechanwhich function in small and medium companies
isms leading to work satisfaction which will even- of work protection, and 100 cases of movement disea
tually lead to self realization and personal depelo es in patients who are registered in companiesicaed
ment, and rehabilitation clinics.

* linking work motivation with the motivation to earn
money so that in result work could lead to fulfill- 2
ment of needs and encouragement of more effective
work.

Problem statement

Legal regulations, both in the country and worldsyid
Working conditions created in this way should gnara oblige employers to create new workplaces for peopl
tee substantial benefits for the company as theyige with alternative abilities. However, they do nogsiy
opportunities for people with alternative abiliti¢aci- how to proceed with this serious problem in order t
litate achieving high working efficiency and helpiy ~ make people with alternative abilities use the oppo
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nity and take the employers’ job offer. Hence innpna  Physical adaptation of workstations can be resolved
scientific centers there are new initiatives antioas into introducing changes or modifications which con
being taken at the moment in hope to increase @sanc sist in establishing adequate measure proportions
for employment of the disabled. This is done byrlea  of workstations, adequate arrangement of equipment,
ing about needs and potentialities of people withra  installing additional elements or removing thosdcolh
native abilities [1, 2, 9, 10 - 13], developing heds hinder performance of some given professional activ
which allow work and workstation analysis [4, 16]1 ties. If need be, an employer should provide abdiésh
and introducing methods which concern adaptation ofemployee with rehabilitation equipment which is
workstation to the limited abilities of people wiilter- adapted to the type of disability and which enables
native abilities [15]. successful performance of professional activities.

Despite so many attempts there is no efficient tdol It has been assumed that in order to choose a good
lowing effective and precise adaptation of worketat  workplace for a person with alternative abiliti¢sis

to needs and abilities of disabled people. It esrbsult  necessary to:

of both great variety of disfunctions and workstas. » perform complex analysis and evaluation of a per-
Recruiting an employee for a definite position take son with alternative abilities paying special atitem
place in the course of adapting a workstation to an to his natural skills and abilities, and not di$itibs,
employee or selecting a suitable workstation tditedsi  « perform analysis of work and workstations require-
of a disabled person. Depending on the charadterist ments,

tasks for a workstation and spatial parameterssethe « compare the results of both analyses and define
factors can be defined as conditions of first aexbad relations between skills and abilities of a person

rank. with alternative abilities on the one hand and

Conditions of lower rank are those which can be cor ~ workstation requirements on the other and on the
rected without change of a functional destinatidn o  basis of both generate an adequate workplace for

a given workstation, and they include e.g. limdas a given person,
of movement space, improper geometrical parameters design a workstation in such a way so that it gives
of working place, communication routes, etc. These a disabled employee independence and autonomy,

re-definable parameters that can be corrected rwithi ~ what is more a workstation should be universal
an existing workstation. They are applicable when enough for a healthy person (workstation should not
an employee with disfunctions is highly required at  be recognized as designed especially for a disabled

a given workstation due to his particular skillgher person),

manual or intellectual and disturbances of lowetkra < elaborate a computer program aiding decisions
do not allow in normal conditions to employ a disab in conditions when there are two sets of elements’

person for the realization of these tasks. features cooperating in definite situations. These
However, parameters of higher rank are those #uat c cooperating modeled teams are: an employee en-
not be corrected without change of functional ahesti dowed with perception-alternative dysfunctions and

a spatial structure of workstation which is adalgab

tion of a given workstation e.g. technology. In eas _
to his abilities and needs.

of non-adaptable workstations it is assumed that
a workstation among tasks for which it is creatad-c
not be modified at all. In these cases a given stark

tion should be matched to persons who despite their _ o _
disfunctions will not have difficulties in perforng ~ El@borating method of designing spatial structure
their assigned tasks. of workstations for persons with alternative dysfun

A hich ire ¢l i tions required creating a database about workstatio
mongst many areas, which require close analysis, t and possible cases of limb diseases. For the dake o

research focuses on the issue of the spatial deSigﬂwethod two questionnaires have been prepared: the

of workstation. First of all, it is a question agégigning first one has been devoted to registration of resui
workstations in accordance with the needs of peoplements posed by work and geometry parameters of
with alternative abilities, and in particular withmb

) ) a workstation according to identified modules, the
Impairment. second one is devoted to a detailed descriptiotif

3 Industrial context
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abilities resulting from the type of disease, iulihg concern bigger population; the disadvantage is nar-
among others data about the type of disfunctioa, th rowing the number of analyzed problems [6].

range of perception-alternative limitations, prefees  |,sormation used to analysis and evaluation of gmes

concerning potential work. state of affairs is the result of current regulasioscien-
From the point of view of the aim of conducted re- tific publications, statistical data, summariesvedrk
searches the companies of work protection and mediconditions inspections, experience of companies and
cal-rehabilitation clinics were recognized as thestn private questionnaire researches in the companies
representative companies and therefore the questionof work protection and rehabilitation clinics loedt
naires were sent to them. The questionnaire whech d in the company.
scribes a disabled person was sent to 25 clinicksin - Regyits of piloting researches allowed to settle:
voivodships. After 3 months 100 questionnaires were, significance of the problem
sen'F back .from 13 clinics describing fr.om > 1o §pes » permanence of the problem in time from the legal
of limb diseases. The researches included a group .

) _ _ ) o perspective,
of patients whose limb dysfunctions did not disgyal

. . scale and structure of the problem,
a person to start a normal job. 96 out of 100 goest .
complexity of the problem.

naires were sent back and filled in correctly.

. . . . In order to settle the above conditions and coltEth
Questionnaires on workstation requirements were ad-

. ... . necessary for the elaboration of the prototypehef t
dressed to 25 companies of work protection in 1i8ci y e P yp
i . . B method and verification of the method on the repre-
Besides big metropolis (Warsaw, txdPozna) the . . I
- . sentative statistical sample, piloting researchaseh
research covered smaller cities (Radom, Siedice, Ko been carefully desianed and carried out
zienice, Kobytka near Warsaw, @k near Radom). Y g

All the questionnaires describing 100 workstations
were filled in correctly. 4.1 Significance of the problem

The degree of adaptation of the company to the sneed
of disabled people is decided by National Work &tsp
tion (in Polish: PIP). Unfortunately, in referentethe
Due to complexity and variety of the discussed prob selection of workstations for given dysfunctiorisgere
lem, elaboration of the method of designing worksta are no recommendations or contraindications.

tions for the disabled people was preceded byipgot ¢ inspection, carried out by PIP in the first six

researches. The scope of piloting researches was honths of 2007 inspected 2437 companies of work

identify conditions which were important for good protection (13% of total amount), which employed

adaptation of workstation to a disabled persontesys about 373.800 disabled people and discovered the fo
matize job market offers for people with limb dystd lowing [14]:

tion ?nd IdeT:]If):j pre\;]qlllr:]g limb dys;uqctloqls.tlﬁbe * not all objects met the requirements of work safety
are two methods which were used in piloting re- regulations (43%),

searches: » workstations were organized without observing the

' cllnlca_l exploration |ncll_Jd|ng a detailed analysis requirements of acts on surface and height of rooms
a particular group of disabled people and worksta- (35%)

tions; the advantage of such researches is depth of . . .
| q ibility of f lating hvooth * machines and equipment which were operated by
analyses and possibiiity of formuiating nypotneses = o heq people did not always have tools adapted

on the basis of obtained results which can be veri- . .
. . to different types of employees’ diseases (41%),
fied in researches on large samples; their disadvan ) . . .

» there were architectural barriers which hindered

tage is low representation of the researches’ tesul movement in working places, on the roads and
which is caused by minimal research sample [6], communication routes (20%). '

» large sample studies consist in analyzing big gsoup
of workstations and disabled people; used informa-Companies of different profile of activity and, jrar-
tion comes from survey reports, statistical datapas ficular, production, commercial, development and
questionnaire researches; the advantage is a higﬁansportation companies were controlled. The eencl
credibility of results allowing generalizations whi ~ Sion was evident: despite many shortcomings high

4 Results of piloting researches
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unemployment among people with alternative abditie
make them accept bad working conditions. A fear
of losing opportunity for an active life and sense
of stability, which work provides, forces disabled
people to look for job by at any cost.

4.2 Permanence of the problem in time from the

legal perspective

The increasing problem of disability brings abdug t

situation when countries and different internationa .

organizations start special actions and activifies
disabled people, also meant to prevent disabilities
In result the question of providing communicatigo o

portunities and access of workstations to disabled

people with limb alternative dysfunction is a great
cial and economic problem.

4.2.1 Social aspect

An urgent need to provide people with alternatibii-a

ties with accessible workstations has found itsitmh

in the following legal acts:

* on 1st August 1997 The Charter of Rights of People
with Alternative Abilities was adopted (M.P No. 50,
position 474), in which The Parliament of Poland

and their location (Dz.U. from 2002 No. 75, posi-
tion 690),

* law from 27th August 1997 concerning professional
and social rehabilitation and employment of people
with alternative abilities (Dz.U. No. 123, position
776, with later amendments).

4.2.2 Economic aspect

In practice an employer who wants to employ a perso
with alternative abilities, faces a difficult task find-

ing an adequate job and tasks for the given pessitn
movement problems. The more difficult is the task,
the more complex is the movement impairment. What
is more an employer does not have at his dispadal s
tion patterns which could aid him to make rightidec
sions in this matter: how to maintain productivafythe
job position while employing people with alternativ
abilities. Estimated figures concerning decreadéd e
ciency of the work of people with alternative di®
according to the type of disability have been pmtest

in table 1.

Decrease in productivity results not only from thea-
ticular types of diseases, but also from lowerextipc-
tivity measured with the ratio of real working time
to nominal working time.

recognized that people with alternative abilities Higher cost of employment (lower productivity) is
have right to independent, autonomous and activecaused mainly by the legal provisions guaranteed to
life and they may not be the object of discrimina- a disabled employee which include:

tion, .

* Labour Code article. 237 § 1 and Resolution of
Ministry of Labour and Social Policy from 26 Sep- -
tember 1997 on general regulations of work safety
(Dz.U. No. 129, position 844 with later amend-
ments), saying that: An employer who employs dis- «
abled people should guarantee adaptation of
workstations and easy access to workstation
to needs and limited abilities of disabled empleyer .
(8 48),

* Regulation of Ministry from 29 January 2007 on .
help for employers who employ people with alterna-
tive abilities (Dz.U. from 2007 No. 20, position
118),

e law from 7th July 1994 — Building law (Dz.U. No.
89, position 414, with later amendments), .

» regulation issued by the Ministry of Infrastructure
from 12th April 2002 concerning technical condi-
tions which should be fulfilled in public buildings

working time shortened by 2 hours (5%) per week
for people with slighter type of disability,

working time shortened by 2 hours (17%) per week
for people with heavy and moderate type of disabili
ty,

additional break in work for 30 minutes daily in
order to do some physical exercise or rest (6%) for
all disabled employees,

additional holidays (10 days) for people with heavy
and moderate type of disability,

being exempt from providing employment but pre-
serving the right to payment for the period of 21
days annually in order to participate in rehalilita
holidays for people with heavy and moderate type
of disability,

providing higher standard of working conditions
(adapting sanitary rooms, abolishing architectural
barriers, improper lightening).
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Table 1. Decrease in efficiency according to theetgf disability

(source: [1])

N . Measured
Participation in | Decrease in .
- . o decrease in
No Type of disability the population of productivity -
productivity
employees (%) (%)
(%)
1 | Diseases of hearing and speech organs 6 10 0,6
2 | Mental and nervous diseases 8 50 4,0
3 | Mental handicap 8 80 6,4
4 | Diseases of sight organ 9 30 2,7
5 | Diseases of internal organs 23 20 4,6
6 | Diseases of limbs and spine 25 30 7,5
7 | Remaining and related diseases 22 40 8,8
Total number for the whole population of employéesestimated) 34,6

4.3 Scale and structure of the problem

Data provided by GUS — Main Statistical Office
showed that in 2002 there were more than 5457 thou-
sands disabled people that is 10% of all the pepula
tion of Poles, 84,5% of which do not have any cleanc
for employment. The number of serious disabilities
has also increased dramatically, for example afynual
there are about 1600 new cases of people who bave t
use a wheelchair on the permanent basis.

Impairments and limb diseases are the major or sec-
ondary cause of all identified causes of disability
According to Main Statistical Office in the firstgr-

ter of 2002 [14] it was discovered that disabledpe

with alternative abilities are 42% of all disabjeapu-
lation that is about 2,2 million people, who haveyo
one type of disability. If we take into consideoati

the occurrence of different types of disabilitiber

the number of people with limb dysfunctions will
increase to 1 million.

Alternative dysfunction can concern:
» alternative and manipulation limitations,

< using special and rehabilitation equipment,

< upper and lower artificial limbs,

e alternative limitations in the particular parts
of the body,

« difficulties in moving on an even surface, staicas
and ladder,

« limitation limiting kneeling and running,

« (difficulties in moving on soft and uneven ground,

« (difficulties in leaning,

* rheumatic deformations.

The structure and scope of the problems connected
with alternative disabilities has been identifiad tbhe
basis of the results of my own questionnaire cdrrie
out in 13 rehabilitation clinics in companies.

The results of the researches are illustratedgiaréis
1, 2, 3and 4 and in table 2.

Out of 96 disabled people included in the question-
naire, the researchers identified 20 cases of kpina
impairments. The type and frequency of impairments
is illustrated in table 3.
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BlLeft stick

mRight stick

OlLeft crutch

ORight crutch
®Rail-band apparatus
BOrthopaedic shoes

®Manipulation limitations

OMovement limitations

Figure 1. Special and rehabilitation equipmentpfeople included in the research prog

2%

@Upper

BLower

OWithout artificial limbs

OUpper and lower

Figure 2. Percentage of people who have artifigigder and lower limk

2% o

\

6% Blzck

mStanding posurs
OSitting posture
OWalking

mlLearing

Figure 3. Limitation of movement ability in partian position:
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O Stiff hip-joint
B Rheumatoid hip-inflammation
0O Stiffening inflammation of spinal joints
O Stiffening inflammation of hand joints
B Others
Figure 4. Occurrence of rheumatic deformat
Table 2. Percentage of physical ability among peaptluded in the questionnaire researc
Percentage share
Disease type Complete Small Big Practically .
. e e . . I bl
ability difficulties difficulties impossible mpossibie
Limitations in moving on even surface 20 58 20 0 2
Limitations in moving up/down the sta 8 42 48 2 2
Percentage of people who cannot cli 0 23 33 19 o5
up the ladder
Limitations which unable kneeling 7 24 43 13 13
Limitations which unable running 2 12 40 15 31
Percentage of people who cannot run 2 8 31 23 36
Limitations in moving on the soft grou 4 27 55 7 7
L!m|tat|ons in moving on uneven 4 29 44 13 10
difficult ground
Difficulties in leaning 12 51 33 2 2
Table 3. Types of spinal impairment
Description Frequency
of occurrence
Limitation in mobility between vertebra on the neckest and loir-sacral section 1
Th7-Th8 rupture of pultaceous cc 1
Postaccident damage of the loins section of the ¢ 1
S’ chest and loin curvature of the sp 1
Impairment of the loins section of the sp- stiff and aching section 1
Degenerative changes in the neck, chest and-sacral section of the spine 1
Degenerative changes in the chest and -sacral spine 1
Degenerative changes in the neck and chest 2
Degenerative changes in the neck, chest an-sacral spine 2
Degenerative changes in the neck and chest satftitie spine 1
Degenerative changes in the neck, chest and-sacral part of the spine 1
Degenerative changes in all the spinal sec 1
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4.4 Complexity of the problem

In order to establish correlation between the megui
ments of workstations and abilities of people with
alternative abilities, it is necessary to take icbosid-
eration two groups of criteria:

» type of dysfunction,

» placement of dysfunction.

From the point of view of the type, dysfunctions ca

be divided into:

* loss of parts of the body and limbs, e.g. innate
losses, amputations,

» dysfunctions of joints’ kinesis, e.g. limitation
of movements, switching off some degrees of au-
tonomy, stiffness of joints (anykylosis, artrodgsis

» dysfunctions to dynamism of limbs, e.g. paresis
and paralysis (flabby, spastic),

» complex dysfunctions (different combinations).

Depending on dysfunction placement in relation
to reference system defined by fibular and trarsaler
surface we can differentiate:

e symmetric movement dysfunctions in relation
to fibular surface, e.g.: paresis or paralysis ahb
upper and lower limbs,

* asymmetric movement dysfunctions in relation
to fibular surface, e.g.: paralysis on one side,

e symmetric movement dysfunctions in relation
to transversal surface, e.g.: losses or paresislim
paralysis on the same height,

* asymmetric movement dysfunctions in relation
to transversal surface, e.g.: similar dysfunctions
on different heights.

What is more there are different possibilitiesegard

to movement and manipulation activities. Manipula-
tion activities consist of elementary movements
of upper limbs. Therefore it is necessary to I
degree of ability for each of these movements which
include: movements of fingers, movement of hand
(palm and fingers), repetitive movements, turnind a
indirect movements of forearm, arm movements and
arm movements together with shoulder collar. Evalua
tion includes also such manipulation activitiestlizes
ability of taking a grip, reaching, carrying, lift,
putting down, pushing, attracting, spinning, disman
tling and squeezing. The indicators of physicalitgbi
are also important: adequacy, precision, speetl; ski
fulness, strength and coordination of movements.

Movement activities are connected with moving the
body with the use of the lower limbs. Thereforésit
important to learn the degree of ability in suchivac

ties as walking on an even surface, walking up and
down the stairs, walking up the ladder, kneeling-r
ning, jumping, walking on the soft and uneven grbun
and leaning.

Table 4. Changes occurring in upper limbs

Type of dysfunction Area
- thumb
- pointing
. - - middle
Fingers missing
- annular
- small
- none
: ... |- thumb
Impairments visible in| - ointin
stiffened joints or P . g
o - middle
movement limitation,
- - annular
within
- small

- below the joint

- above the joint

- immobility of the joint
visible in the stiffness or
movement limitation

- below the joint

- above the joint

- immobility of the joint
visible in the stiffness or
movement limitation

- below the joint

- above the joint

- immobility of the joint
visible in the stiffness or
movement limitation

- proportionally, the whole
limb

- section of the limb

- proportionally the whole
limb

- section of the limb

Impairments of the
wrist

Impairments of the
elbow joint

Impairments of the
shoulder joint

Too short limb, if the
shortening concerns

Too long limb, if the
lengthening concerns

Alternative dysfunction can be a result of:

o dysfunction of upper limbs (not resulting from
spinal damage),

» dysfunction of lower limbs (not resulting from
spinal damage),

» deformation as a result of rneumatic diseases,

» dysfunction of limb caused by spinal damage.
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Dysfunction of upper limbs refers to the left aghi

Il stage concerns examining the relation betwden t

hand. In both cases there can appear changes pre- disabled person’s alternative possibilities andcspa

sented in table 4.

The performed analysis shows a great variety of dys
functions of human alternative system. Even idathtic
diagnosis in few persons gives different possibdit
of action. Specially when we consider partial disab

ty and paralysis. Within the same formal diagnosis
e.g. ,limb disability” there can be great differesc

in ability of a given limb in different people. Tie
fore every design of workstation for a disabledspar
should be based on a detailed individual analysik a
functional diagnosis.

5 Results

Data collected in the questionnaires served tooelab
rate a method of designing workstations with limb
dysfunctions and its computer implementation.
Among many areas which require analysis, the issue
of spatial planning of a workstation in accordance
with the needs and abilities of disabled peopléhwit
limb impairment, was taken into focus. The scope
of using the method was limited to alternative dys-
functions as the biggest and at the same time tiet m
complex area of functional disturbances in the huma
alternative system.

5.1 Workstation design procedure

It was assumed that designing workstations wiletak
place at the following stages:

| stage concerns modeling the body shape of the

workstation’s user and requires building:

* model of database including information on anth-
ropometrical parameters of model forms,

* model of database of diseases and deformations
according to medical documentation,

« model of knowledge base enabling translation
of ,medical base” into the parameters required by
the base of models parameters,

* interface: parameters base — Anthropos.

Il stage concerns building a model of a workstation
accordance with the identified modules.

in which he/she is to function.

The diagram of the workstation designing method has
been presented in figure 5.

In order to elaborate the method two questionnaires

were drawn up:

< questionnaire of a disabled person’s body shape
with an alternative dysfunction,

e questionnaire of requirements posed by a worksta-
tion.

A tool which aids the researches in the project
is Anthropos, a computer program working in Auto-
CAD environment. What is more a proper consulting
system has been elaborated which aids decision mak-
ing process concerning selection of workstation for
an individual user.

One of the elements of the method is a visualinatio
of the process of adapting an employee to a worksta
tion with the help of Anthropos packet. This padket

a tool which will help visualization provided thtte
basic objects — human and workstation — have been
well defined in three dimensional way. A human has
been well described with the help of a questiomnair
including data on the employee’s dysfunctions.slt i
true that the geometry of all the elements was not
precisely described in the questionnaire, but is wa
possible to use the base of anthropometrical featur
of a population, included in Anthropos packet.

The elaborated method of workstation designing

enables to:

- select workstation suitable for a given type
of dysfunction according to the needs of people
looking for a job,

« find among disabled people those who can work at
the workstation endowed with definite parame-
ters,

« define adaptation activities for a workstation so
that it is possible to employ a disabled employee.

In all these cases we define the priority: humam ca
work only at such a workstation where basic use and
ergonomic parameters meet the requirements of
a potential employee. This is a basic criteriorsef
lecting workstations for people and people for
workstations.
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QUESTIONNAIRE OF QUESTIONNAIRE
A DISABLED PERSON ON WORKSTATIONS
Databasze about a dizabled perzon * (96 quastionnairas fillad in (100 quastionnair=s Database about workstations
corraetly) filled corractly)
Basze of models Medical baze of dizesse Tazks Workstation
parameters and deformations Skills ofa geometry
- S former ’
Anthropomsatrieal Impairmants and J perl
and biomechsnical | lossesin the GEOMAN Eqpl_pmenl and
parameatars anatomical struchurs of EXPERT PROGRAM Facilities
the movement orean. Biomechanical
Disturbances of moter l service ofwork
a.:ti_t'i.tizs process
Deformations EKNOWLEDGE BASE
Information from experts on
! mtual relations in human — l
ANTHEOPOS |+ workstation system »
AUTO CAD
FROGRAM PROGRAM
y
‘ SYSTEM'S DECISION |
Adaptation of workstation to a given Disabled person’s skills fulfilling the
x disabled person 4 » requirements of a workstation
MODEL OF A MODEL OF A
HUMAN l l WORKSTATION
List of workstations for a given List of disabled persons to be employed

disabled person

at a given workstation

=]| VISUALIZATION OF DATA I_

Figure 5. Diagram representing the method of a neodesigning of workstations for disabled persons
(source: [4])

The system in the first case will search a database
with data on workstations for such workstations
whose use parameters are beyond the minimal re-
guirements of a disabled person.

In the second case working of the system is similar
and actually operated in the same way but duedo th
efficiency of database, the system will search seba
of individuals looking for persons whose require-
ments are lower than those at the analyzed worksta-
tion. In both cases it is human with his dysfunctio
that plays the main role.

5.2 Computer implementation of workstation
designing method for disabled people

The main aim of creating computer system
of workstation designing method for disabled people
is the possibility of stimulating the interactiorf o

the elements of the system: human — workstation.
Examining the above relations requires building the
model of a generalized body shape of a disabled per

son who has some definite dysfunctions and

a workstation model in which the disabled person is

to function. Thus it was decided that the designed

system should enable to:
collect information on disabilities among certain
population,

» collect information on working environment
where people with alternative abilities could be
possibly employed,

» search both databases in order to find functional
correspondences in the other database; the search
can be carried out using equivocal criteria; func-
tioning of such tool enables finding for example
not concrete and ready workstations for people
with alternative abilities but a group of worksta-
tions together with a list of their possible modifi
cations; the role of decision-maker consists in es-
tablishing which of the changes proposed by the
system are to be actually realized,

» indicate proper matches at a workstation in order
to employ adequate people with alternative abili-
ties at a given workstation,
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» suggest possible modification of a workstation in
a given range so that modifications could meet the <

requirements of an employed person.

For the sake of the method a model of database in-
cluding information on anthropometical parameters

of modeled forms, given diseases and deformations
according to medical documentation was elaborated.
What is more a model of knowledge base which

enables translation of ,medical base” into the paa

ters required by the base of models parameters was
also elaborated. The interface consisted in Antbspp

the base of parameters.

Particular efficiency of the presented attitude sists
in creating a set of recommendations about reconfig
rations of workstation’s geometry in order to adfapt

The designed system should serve to:

select a workstation with a suitable parameters and
advantages for a given type of dysfunctions cha-
racteristic for people looking for a job,

find among disabled people those who can work at
a workstation endowed with specific parameters.

In both cases we set the priorities: a human cdy on
work at such a workstation where basic use and-ergo
nomic parameters meet the requirements (mainly
health requirements) of a potential employee. It is
a basic criterion of selecting workstations for pleo
and people for workstations.

The system in the first case will search workstetio
database for such workstations whose use parameters
are beyond the minimal requirements of a disabled
person.

a given case of a disabled person with dysfunctions

INPUT

INPUT

Database about a disabled person

Database about workstation

Base of models

Medical base of diseases

1. Acecess to a workstation
2. Required motor activities

parameters and deformations
1. Anthropometrical 1. Impeimments =nd losses im
parameters the anatomical structure of
2. Biomechanical the movement o1gan
parameters 2. Duisturbances of motor

activities
Deformations

3. Required position at work

4. Manipulation requirements

5. Requirements posed by work

6. Work organization

7. Required facilities and means of personal security
8. Conditions of material working environment

¥ k

DEDUCTION MECHANISM

EKNOWLEDGE BASE

Figure 6. Functional

Skills owned by a disabled
person and manageable
activities

Requirements of a
worlkstation

L

RESULT OF
CORRELATION

F Y

OUTPUT

1. List of workstations for the given disabled persons
2. List of disabled persons designated for a given

workstation

3. Individual adaptation requirements

model of computer system wiattisn designing for disabled persons
(source: [4])
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In the second case working of the system is similar

and run almost in the same way but due to the effi-

ciency of database, the system will search a base
of individuals whose requirements are lower than

present at the analyzed workstation. In both cases
a human with his dysfunctions plays the main role.

The essence of the computer system is presented in
figure 6.

The example of selected windows from a computer
program aiding the method of designing workstations
for disabled people id represented in figure 7 &nd

The window presented in figure 7 is the first ifaee
dialogue window of the user of the external databas
application. We have here a possibility of drawiqy

a description of particular alternative limitatioasd
choosing the areas of occurrence of limb dysfunc-
tions.

Next dialogue window (figure 8) allows introducing
additional data not included in direct dysfunctions
Introducing detailed data about disabled people’s
dysfunctions enables the next third dialogue window
etc.

i
-
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Figure 7. Window of a base to fill in the descmptiof the individual dysfunctions
(source: [4])
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Figure 8. Window to introduce additional data —ithes direct dysfunctions
(source: [4])

6 Application

Implementation of the workstation designing method
for disabled people was started at S.. ELERMET
Company at the Electromechanical department in
Biata Podlaska.

ELERMET, the Co-operative of Disabled People runs
its own production activity at the following depart
ments:

« wear (protection and working wear, wear for
health service, uniforms and special wear),

» electro-technical (contractional tubes and conduc-
tors, installation collets, ampere currant gauges,
stabilizers for sodium, mercury and halogen
lamps),

 artificial materials (products of artificial matal$
and furniture, containers from artificial materials

made for LUBLIN cars, produced with the use
of a special modern technology — the method of
gust, retarding reservoirs for the car radiator sys
tems).

The Co-operative has its own commercial network
(a warehouse, 8 shops), it runs its own investraedt
renovation business. It also has rehabilitationicli
ELREMET Co-operative of Disabled People employs
597 people 306 of whom are disabled people which is
51,3% of the staff. There are 36 disabled people em
ployed at the electromechanical department. The con
clusions of the interview, provided by 20 peopl¢hwi
different disability group, reveal that 35% of thee
searched employees notice barriers at their worksta
tions. These disturbances are brought about by
a wrong selection of gauges, improper seat, todlsma
working space. Most of the employees complained
about the heavy load on hand muscles and mental
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overload with the performed work. The overload on
the upper limbs, which unfortunately appears very
often, has a very bad effect on mental well being a
of course on work efficiency.

Good economic condition of the Co-operative helps
create new jobs with a special consideration
of workstation for disabled people. General working
conditions are already adapted to the needs of dis-
abled people. The company has such facilitiesfis li
special banisters, vehicles which enable wheelghair
to move around. However workstations need moder-
nizing.

6.1 Registration of data for designing purposes

A register of diseases and workstations was started
in the company in the form of catalogues. A list of
diseases which occur in 36 employees working at the
electro-technical department was drawn up. Thesregi
ter lists disabilities, disability group, classditon

to one of 7 areas of disability and comments on spe
cial recommendations or indications. The evaluation
of disability was settled on the basis of healthdca
and medical commission’s opinion. The fragment
of the register is presented in table 5.

A catalogue of typical workstations was elaborated
for the Electro-technical Department. The catalogue
lists workstations at which disabled people may be
employed. Since people with different dysfunctions

can work at these workstations, the catalogue indi-
cates for each workstation the chances of employmen
for people with specific diseases classified inisad
bility areas. The register of typical workstatioins
cluding possible diseases, which can occur in the
disabled employees, is presented in table 6.

6.2 Designing a workstation to prepare the base

of a stabilizer

The procedure of ergonomic designing was conducted
in accordance with the elaborated method. On the
basis of the collected data about a disabled pexsdn
workstation for preparing the base of a stabilizer
a simulation of design solutions was performed. Ac-
cording to the obtained results an action was laedc
aimed at improving working conditions at the
workstation. The effects of improvement were pre-
sented in the human — technical object — environmen
system, including specific features of an employed
worker. These features include:

. features of a disabled person,

. workstation equipment,

. Spatial structure,

. work methods,

. work organization,

material work environment.

Mmoo W >

Table 5. Catalogue of diseases of the persons gegblat the electro-technical department (fragment)

Sex Comments
No. Type of disease Fe- Male Disability Disability area C- contr_alndlcatlon _
male group R - special recommendatian
1 | Spastic paralysis of the left leg X 1l Limb defect C- harq _physmal work .
requiring a lot of walking
5 Spastic paralysis of the upper right X " Movement disa- | C - work requiring both
limb bility hands
. C - hard work requiring
A deaf-mute person, paresis of hjp- Defect of speech, . .
3 .. . ) X Il : . speaking and walking,
joint, shortening of lower limbs hearing, limbs . .
R - work in a sitting posture
4 IS'S:::Z and sacral curvature of the X Il Spine defect R work in a sitting posture
Spastic paresis of lower limbs,
5 paresis of the upper right limb, X | Complex disabil-| R - easy and simple work tp
mental deficiency of the small ity perform
degree, astigmatism
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Table 6. Catalogue of typical workstations at thecto-technical Department

Possibility of employing disabled people accordinglisabil-
ity areas
c [2])
o B S < n
_ 3 52| = |[£_|sg|5,| 2 2 2
o b S = =) TG | wa | EL @ @ 5]
z g gx o 29 9| g S o o 0
o) 4= 0 T c = = °
= 28| S |sa|lE5|SE| 8 | O x
o 52| @ v | 3 S < 2 a
© s | 22|89 E 1< @ £
a) © £ g 5 (3} E o
e > = (@)
1 Insulation winder 9 X X X X X
5 Workstation for control mear 5 X X
surements
3 Workstation for p_reparlng the 3 X X
base of the stabilizer
4 Workstation for installing 3 X X
moulders
5 Worksta_ti_on for designing 10 X X X X X X X
the stabilizer
6 Workstation for installing the 5 X X
amperometer
A. Features of a disabled person - maximal thigh girth 139 mm
) - thigh sedentary length 457 mm
Sex: Male. - length of a seat 400 mm
Age: 36 years. - height of a seat 445 mm
- reach of the left limb 752 mm

Employment practice: 15 years.
Disability group: I.
Description of disability: spastic paresis of limbs

paresis of upper right limb, mental deficiency bé t
small degree, astigmatism.

Recommendations: No work or work only in the
company of work protection in special conditions.
Work, which is simple and easy to perform.

Anthropometrical data: while defining data the fea-
tures differences resulting from disability were in
cluded:

- body height in a sitting

posture 1700 mm
- sight surface height in a
sitting posture 1227 mm
- shoulder height in a sitting
posture 1051 mm
- elbow height in a sitting
posture from the floor 747 mm
- under-knee height 447 mm

A task for realization: preparing moulders for the
installation of the stabilizer.

Character of the activities performed: manual work,
manipulation — sight work.

Employee’s tasks: taking C and T moulders, putting
them properly, putting them into strickle and exami
ing a given type of a stabilizer.

B. Workstation equipment
Tools: a hammer, strickle board.

Table: adapted to the people with lower limbs gares

it has a listed board which prevents small elements
and tools from falling, on the left side of the l@ab
there is a tool box as the right hand is disable.

Seat: a chair for people with a limited abilitysifting
down and getting up, endowed with side arms and
mobile leaning seat with an option of autonomous
sitting down and getting up which while sitting dow
turns to the vertical position and while getting up



22 Ewa Gorska

a special mechnism pushes the seat out together
a person (figure 10).

C. Workstation spatial structure

The measurements of a workstation and equip!
were selected in accordance with the anthroponag
data. While defining the measurements the diffeze
of somatic features resulting from disability we
taken into consideration. The manipulation heigid
comfort areas for legs in a sitting posture are-
sented in figure 9. The measurements of workst:
figure 10. A surface which covered by a workstat
6 square meters and 2 square meters not take
an employee.

D. Work methods

Description of activities: basic activities perfadby
the left hand.

Tasks for the left hand:

» taking a moulder,

* putting in the right position,

* putting in the strickle,

* nailing with a hammer,

* winding with a tape.

Tasks for the right hand:

Due to a paresis there are only simple activitier-
formed connected with holding

Work place: optional.
Labor effort: medium.

E. Work organization

A type of work performec an employee at the
workstation performs simple activities connectethy
packing moulders of type T and C with the helf
simple tools: hammer, strickle, mould:

Work efficiency efficiency during a labor day
about 2025 units/7 hours, efficiency peour is about
3-4 units/1 hour.

Physical load: medium.
Working time: 7 hours.

Number of breaks: .4Total time for rest is about ¢
minutes.

Time of breaks: first brea 15 minutes, second
break —10 minutes, third brea— 10 minutes, fourth
break — 5 minutes.

First break for corrective exercise should take®la
a scheduled time. It should influence general he
condition, improve fithess of limbs which hs
paresis and relax the hand which performs almad:
ativities.

The remaining breaks cabe regulated optionally
depending on the mental and physical well b

The rule of individualization for work organizatic
due to the paresis of lower limbs and upper
hand, an employee is provided with material to w
and the receipt of ready geets

—~
z
)

T

T

Figure 9. Defining manipulation height and comfamta for legs in a sitting posti
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Figure 10. Defining workstation measurements t@are the base of a stabili

F. Material work environment
Temperature: 23 C.

Noise: max. 72 dB.

Light: 300 1x.

7 Conclusions

The elaborated method and a computer prog
adapted to it will be verified in the companiesaafrk
protection and after gaining satisfactory resuhgsy
will be implemented into the normal practice
a company.

It is predicted that shaping workinonditions at the
workstation according to the mental and phys
needs of disabled people will help overcome sc
barriers.

We hope that the suggested method will create ¢
chances for disabled people and help them fundti
the society as fully aluable members. What is mc
the efficiency of the company will increase drai-
cally as a result of disabled people’s w
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Abstract: The paper focuses on project scheduling clasdificassues according to the type of constraints
and optimization directions. Special attention wagl to production scheduling, presenting the bissiges

in relation with product flow organizational criten. Open-cluster issue was formulated and analyatd
the use of modern heuristics. Solution was evatuatiéh multiple criteria, mainly on the basis aht cha-
racteristics. Production process flow relations;aordinates determined by operation sequenceratydar
workplaces, as well as the production type facterenpresented.

Key words. project management, production process, schedutiptimization, algorithms, multi criteria
evaluation.

1 Introduction projects, becoming the basis for a new area oheeie
operations research. During the turn of 50s and 60s

Project management is a discipline that integréties  of the XX century, project management entered the

totality of issues connected with realization objpcts. wide civil applications. Basic methods of projecamn

Even though the project management is a relativelyagement, network methods, were elaborated atithiés t

fresh area of science, the concept of project wasvk [36]:

for a very long time. It is assumed that the fpstject » CPM (Critical Path Method) in 1957,

realized according to the current concept of ptojec « PERT (Program Evaluation and Review Technique)

management was the construction of trans-contihenta jn 1958,

rail in the USA in 1870 [2]. During the turn of Xlxnd « MPM (Metra Potential Method) in 1958,

XX century, F.Taylor, in researching and optimizing . GAN (Generalized Activity Network) in 1962,

the efficiency of workers, came to a conclusionttha , ppwm (Precedence Diagramming Method) in 1964
every type of work can be broke down into smaller, SgrT (Graphical Evaluation and Review Tech-
elements — the smallest one being a single movement nique) in 1966.

At the same time H. Gantt elaborated a graphigakre
sentation of activities performed in different tinmeer-
vals that contribute to a common venture - project.
In 1903 K. Adamiecki elaborated the diagrammatic ' i ) )
method [1, 26] for the representation of a producti introduction of cheap.and effec_tlvg computers ia th
process. Every process, including production pisees market. New sc_hedullng qpt|m|zat|on methods_ were
is performed in time and space. Therefore, the ymod elaborated at th,'S_ jum.e mglnly because of a quiek d
tion process research methods should be basedtlon bovelopment of artificial intelligence methods [9]31

these features. These requirements are met with th&roject management is becoming more and more popu-
diagrammatic method of K. Adamiecki, which is based lar among enterprises. Production scheduling should
on the use of the Cartesian coordinate systemhign t assure such production realization which allows on-
system the independent variable is the time and thdime customer order realization and increase tliie ef
dependent variable is the workplace. With such de-ciency of production resources. Effective schedulin
scription of coordinates it is possible to illustraand ~ Systems synchronize production processes at @,lin
present production processes. control the correlations and optimal sequencingrin

der to shorten the manufacturing time.

Development of project management in the 70s of XX
century was stopped due to the computing limitation
which was later overcome in 80s and 90s due to the

During the Second World War mathematical methods
(Simplex method) were successfully used for thé-opt Production planning and management systems work in
mization of complex civil and military projects. @e  the areas connected with material and informatiow f

methods were later used in many activites andof manufacturing systems. They realize the planning
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process, which is the selection of resources faliza-
tion of particular production tasks in given timeda

From the project realization scheduling perspedfinse
most common classification is the one based onsacce

assurance of target realization, and the managemergibility criterion, which divides the resourcesarif0]:

process that is launching, supervision and assarance
of production tasks realization [4]. Usability ofhe-
duling tools for the analysis of particular prodant
models depends on the volume and character of proe
duction.

More and more often are the methods connected with
artificial intelligence used in the scope of prote .
scheduling. Some of these examples are genetie algo
rithms, simulated annealing algorithms or the tabu
search procedures. Schedule creation task is edaliz
with various analytical and heuristic methods [3].

The plan of the article is the following. First gher

renewable resources — accessibility of this type
of resources is renewed in the following time pe-
riods (e.g. employees, machines),

non-renewable resources — resource is accessible
until it is used for task realization, after thiasfops
being accessible (e.g. materials, capital),

partially renewable resources — resource acceissibil
ty is limited for particular sub-sets of time ineth

planning horizon (in these sub-sets the resource
is treated as renewable).

Relations project the logical sequence of projeskt
performance. For a single determination of relatios

presents project characteristics and classificationnecessary to provide the predecessor (the activity

of project scheduling issues. Second chapter descri
production project scheduling methods. Third chapte
deals with the job shop - open shop productiondghe
ing issues. Fourth chapter presents the multi raite
project scheduling evaluation issues and the &iftap-
ter evaluates the project scheduling in stochastid-
ronment with the use of stochastic tools.

2 Characterization of project realization and
classification of scheduling issues
2.1 Characterization of project realization

Project management has a set collection of dedimsti
used to describe it. According to the British Staod
definition presented in [10]: project is a uniquelec-
tion of related activities (tasks, operations) tbge
with defined starting point and (or) finishing piméa-
lized by an individual or an organization in order
to reach set goals with assigned resources. Therefo
every project has three basic types of elementsiiac
ties, resources necessary to realize them andrdet o
relations (related activities).

Activity is a task, operation or process that reegli
specific time and (or) resources for its realizatib.c-

tivities are described with a number of featurgs set
activity time and others. Resources are everythinad

is necessary to realize activities and usually thee
main constraint in projects.

via relations conditions beginning or ending of evth
activity), follower (activity, which realization @sibili-
ty is conditioned by relations) and relation type.

2.2 Project scheduling constraints

Scheduling is based on determination of allocation
of accessible production resources in time andespac

a way to fulfill the demand for manufactured proguc
with the best possible resource usage. Schedue-det
mination requires taking into consideration a numbe
of constraints. There are two types of constratiaisi
constraints and soft constraints.

Hard constraints must be fulfilled — solutions thaet
this type of constraints are the conditional solusi
Soft constraints can be taken into consideratiothén
selection process of the most profitable solutifvom
the conditional solutions [7].

Technological constraints decide about assignintpef
operations to proper production workstations (re-
sources). Such constraints are deliberated in itse f
place in order to book resources for particuladpm

tion tasks. Temporal-sequencing constraints conside
the sequence of operations in selected production
process. Time-bounds constraints determine starting
and finishing time of particular operations or diree
terms for task realization e.g. earliest (latesixtmg
(finishing) time. Task-processing-duration constisii
can depend on the type of performed operations,
workstation or production task type.

There are a number of other constraints broadly de-
scribed in the literature e.g. [9].
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2.3 Classification of project scheduling issues 2.4 Basic issues (models) of production schedul-
ing

There is no unambiguous classification of applied

models, due to high diversity of project scheduling Production scheduling issues is broadly discussed

issues. Authors, on the basis of various critgniapose  in the literature [9, 35] and was subjected to aasi

partial classifications for limited scope of issug&his classifications. The most common production schedul

results form complexity and great diversity of con- ing issue division, according to organization amodp

straints and optimization directions in the area of uct flow criteria, is into three basic types (Fi.

project scheduling. For example the general overvie « flow shop issue, in which the flow sequence,

of deterministic scheduling models is presentd@ijin through all workstations, is the same for all tasks
In [23] the classification is based on the typesaf- in terms of flow issue (f.i.) two additional issuesn
straints and optimization directions. Basic claseés be distinguished: permutation f.i. which the se-
issues can be distinguished, according to constrain  quence of operations in particular workstations
type and optimization directions in the projectesti- is always the same and non-permutation f.i. in
ing area: which tasks can be performed at different worksta-
* no constraints — with realization time of financial tions in different order,

flow optimization, * job shop issue, in which the production flow se-
* with time constrains — resource division or finahci guence through various workstations is differemt fo

flow optimization (RCPS - Resource Constrained  different tasks, but previously determined,

Project Scheduling), » open shop issue, in which the production flow se-

* resource constrains (various types) — time characte  quence through various workstations is arbitrary —
ristic or finance optimization (e.g. TCPS- Time there are no technological constraints in the scope
Constrained Project Scheduling), of operation sequencing.

» CCPS - Capital Constrained Project Scheduling,

« with multiple constrains — combinations of men- 3 Production scheduling algorithms
tioned models, such as:

- TRCPS - Time & Resource Constrained Project 3.1  Basic scheduling algorithms

Scheduling,

- RCCPS - Resource & Capital Constrained Basic methods for production scheduling issues are
Project Scheduling, divided into approximate and precise [Fig. 2]. Usua

- TRCCPS - Time, Resource & Capital Con- in practical appliances only the approximate meshod
strained Project Scheduling. are used. Precise methods can be divided intoiafivis

Essential element distinguishing project schedulingand boundary methods, methods solving special prob-
models is the decision scope, which need to be madéems in exponential time or the subgradient methods
in order to solve the problem. Project schedulimgdm  There are much more approximate methods than the
els can be divided according to the decision area: precise methods; they are usually problem-oriented.
Approximate methods can be divided into iteratiod a

 modes, in which the decisive variable is only the ) .
construction algorithms.

task realization schedule — the evaluation criterio
independent of the optimization directions, de- Construction algorithms group includes prioritipati
pends only on the starting and finishing point rules or heuristics using the bottleneck concepe Of
of the activity and the problem solution are thekta the groups, among the iteration algorithms, consit
realization deadlines, artificial intelligence methods such as constrdint
« models, in which decisions consider both the sche-fillment, artificial neural nets, expert systemsdamnt
dule and the way of task performing — models with Séarch. Second group, local search, includes &g
changing resource requirements (and/or the capitalfearch, boundary search (e.g. simulated annealing),
defined as a relation, genetic algorithms and GRASP type meta-heuristic
. models, in which the decisions consider determi-methods [3]. Application of GRASP for the project
nation of project schedule and payment terms reali-Scheduling issues optimization is presented in e.g.
zation. [5. 6].
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Scheduling models

Models Specjal scheduling
for general use models

Scheduling of Computer
Integrated Machines

Assembly line work
scheduling e.g. electronic ‘
industry

Scheduling in flexible ‘ ‘

Robot work scheduling .
production systems

] ]

{Scheduling inasinglej [ Scheduling in parallel } { Scheduling in the }

machine machines following systems:

1

v ] ¥

[ flow shop ] [ job shop } [open shop]

Figure 1. Basic models of production scheduling
(source: [35], p. 11)

Production activities
sequencing methods

Precise
methods

Approximate
methods

methods methods constraints dedicated models
methods algorithms

Artificial
o Local search
intelligence

Bottleneck Priority Linear Decomposition
method algorithms programming techniques
Optimal Expert Ant Space Genetic Boundary Multilevel
constraints @eural ne@(gystems)<algorithm) problem |\ algorithms Controlled algorithms optimization Tabu search

local search

fulfillment methods

Hopfield Backward Problem *\ /“Heuristics ( GRASP) Simulated Iteration Acceptance
nets propagation space space annealing correction boundary

method

Figure 2. One of the classification tools for tiebexdule optimization
(source: [3, 9])
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Figure 3. Schedule example with marked criticahj
(source: self elaboration on the basiJ9f)

3.2 Local search algorithms

Different types of neighborhood described in [18]
be presented. First neighborhooc; is the change
of the sequence of the performance of two actw
at the same machine. Operations are sequentiedtigi
after each other, and are present atltbginning or th
end of a block, where the block is understood &lsain
of successive operations at the critical path Hra
performed at the same machine. Unfortunately
neighborhood has some shortcomi— any changes
in the order of the opetians at the machine can leac
the appearance of unfavorable event. Moreoveritee
of such neighborhood is not very considerable.dse
of the mxnissue, when every operation is perforn
at every machine, its size equatgn-1). Most of al-
lowed mowements does not improve, sometimes ¢
worsens, the makespan value, ieighborhood api-
cdion rule is presented on the basis of one b
of a schedule example (Fig. 3).

v G
¥ ¥

v,
¥

M T
M O

Figure 4. Application ofN; neighborhooc
(source:self elaboratio)

Figure 4 indicates that the possibility to switdie
operations in the beginning/end of the block i«-
formed at first, next one of the possibilities &estec
and then the next movement is perforr

Second neighborhood ,;Nakes into consideration tl
change of order of the operations performed at
same machine, which are not realized directly dter
another and are placed inside of the bl

Operation from within the block is moved to the in-
ning or finishing plae. If such situation is not possit
(because unfavorable event would occur), the ojper
needs to be moved to a place that is closest the-
ginning or finishing place.

Constructed solution in the first or second neir-
hood can lead to the creat of new solutions possibili-
ties in the Nneighborhood in the following ste

Example presented below illustrates the cree
of N, neighborhood. Figure 5 shows the change o
operation performance order in case when it is
from within the blocko one of its end

v, G
v, CEEC
M1

Figure 5.N, neighborhood applicatic
(source: self elaboratiol



30 Tadeusz Witkowski, Pawet Antczak, Arkadiusz Aaic

Third neighborhood WNis also based on the change hood so it is possible to write down that
of the operations performed at the same machine,|\|4 =N, ON,. Therefore thé&l, O N, O N,.

which are placed directly one after another atlibe
ginning or end of the block. Creation ot a little it
more complicated from the previous neighborhoods.4 AR
It has the following formulation: v and w are the duling issues

successive operations belonging to the block on the
critical path. 4.1 Flexible job shop-open shop scheduling issue

formulation

Flexible job shop-open shop production sche-

The operation preceding the v operation is added to

these.operanns - predecessor PMV 9r the operatlorz].he general essence of the problem is the following
following w consequent SMw, resulting in the elemen There is a certain collection of part types, whigieds

collection {PMv, v, w} placed in the beginning to be manufactured in the amount stated in theymrod
of the _bIOCk or {v, w, SMw} placed at the end okth tion order. In order to manufacture every type aftp
collection. it is necessary to perform, in right technologiceder,

All possible permutations of the {PMv, v, w} a number of operations with limited amount of ma-
or {v, w, SMw} elements are determined as belonging chines. Every operation has a certain time needed
to the neighborhood, if the order of the v and w to perform it. Every technological operation can be

elements is also changed. performed on one machine from the group of technolo
lllustration of the creation of solutions belongitigthe  gically changeable machines (flexible job shop prob
N3 neighborhood is presented in the Figure 6 and 7. lem). Before the start of an operation an initia-

geover has to be performed, although if operatins
the same type are done the changeover is not regess
(the C/O time is different for particular operatjn

It is necessary to select, for every operation, rtfee
chine and startup time so that the orders can be pr
duced in required quantity with determined constgi
and the schedule fulfills the criterion of optinali
In this paper the optimization criterion is the mal
Figure 6. Determination afandw operations total time of operations (makespan). Several athis-
(source: self elaboration ria are included in multilevel schedule evaluatibor-
mulation of elaborated case study can be counted as
flexible job shop scheduling problem (FISP) as asl|

T the resource constrained project scheduling problem
M (= e <o
- It can be described in the following way. Machimet s

M was determined (power of the M set is marked as
M1 [ 23 | m), set of operations O, which elements are paaticu

production operationsri, i=1...n, wheren — power
of the O set.

. i . .
Figure 7. Selection of permutation — solution beglag to Every operatioro [ O has a relating machine subset

the Nsneighborhood and performance of movement M' 0 M that can perform these operations. O set is
(source: self elaboration partially sorted — the activity performance ordede-

termined C = ¢ < 0}, which determines the se-
It is important to recognize that first neighbortois quence of operations (@ < ¢ » means that the’
included in the third neighborhod, 0 N, and that  needs to be performed before tieé operation is
started).

In order to start an operation on a machine thencha
geover has to be performed. Moreover, classesef th

N, n N, =0 . Another neighborhood exists -4N
that joins the advantages of second and third heigh
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same type of operations are introduced jR1..K straints according to the sequence of technological
where K the number of classes of the same type. Th@perations. The 4 constraints require performing
main purpose of classes of the same type is thewfol @ changeover before the start of the operation.- Con
ing: if o' andd belong to the same operation type class straints 5 determine the relations between thenipéag

and are performed at one machine, whereas after th@nd ending of the operation performance.

performance o6' operation the machine does not make Inequalities 6, 7 present the resource constrdints

any operations to start the operation performance, chine can simultaneously perform only one opertion
initial changeover of the machine for tieoperation  they also include the machine changeover time. Con-
is not needed. straints 8 require the operation beginning and rendi
time were the nonnegative values and the operations
were performed on the machines from given technolo-
gically changeable groups.

Time necessary to perform tiee operation is marked
as po'), t(@") - time necessary for the changeover
of the machine before the performance of the ojograt
o', SE), F(©) - starting and finishing time of the
operationd’, m — machine, selected form'Mor the

Therefore the typical feature of open shop schaduli
issues is that particular operations can be rahlize
in any order - different from job shop schedulisg i
sues, where the order is strictly determined. Aaoth
The essence of the task is to select for everyatiper  version of this issue is the flexible job shopwihich

o' 0 O machine from the set'Ni=1...n) and after that  every operation can be performed with technological
determine the sequence of operation performed @n th changeable machine groups.

machines from M, in a way to assure the minimizatio

of the total time (_)f operations in the schedu_lel(ma 4.2
pan). If all the t¢') values are equal zero fot O O,
than one can determine the order constraints ahd M
subsets in a way to get the classical formulatibthe
sequential task (job shop scheduling problem).

performance of the operatiah

Job shop-open shop scheduling problem solv-
ing algorithm

The GRASP procedure [3] was used in the paper for
the elaboration of research problem solving albarit
Production scheduling issue deliberated in thisepap GRASP procedure consists of two basic stages: con-
can be presented in the following way: struction of the initial solution (stage 1) and &bc

min F 1) searching (stage Il). During the initial solutiopne
struction stage the allowable solution for the (@)-
task is generated and its neighborhood is resedriohe
F>F('),0c' 0O (2) the stage of local searching.

In the foundation of theoretical research on thedal-

with the following constraints:

i i i j
Flo))=S('),Uo’ <o 3) ing issues there is a relatively considerable spia

st i so called, bench marks problems in the literatwréch
SE)21(c),Ho 0O (4) are the basis for the relation in the evaluatiorper-
Fc')=S(') +p(c'),0c' 0O 5) formed research.

_ _ _ ‘ ‘ ‘ The characteristic feature of these issues isdtraula-
FG')<SE')-t(c')OFE’')<SE')—p6'), tion of certain reality simplifying assumptions buas:
Oo',6' 00, « operations of one production order cannot be per-

) o _ | formed parallel,
m' =m',(c' Oc') 0k, 1 =1..K (6) » every work hasn operations — one at each machine,

» changeover time is not included or their time i$ no

F6')<S6')UFE')<S6'), 0o’ ,0' 0O, dependent on the sequence of the operations per-

m =m,(c' Oo')OK', 1 T{L...K} @) formed on the machines,
» there is only one machine of each type (in practice
F(6'),S(c")=00m' OM',0c' OO ®) operations are performed with technologically

_ o o o changeable machine groups),
1-2 constraints limit the optimization criterionhét

makespan). 3 constraints determine the order con-
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part of the operations of every work can be per-
formed in any order,

of production realization,

there is no variability factor (the known factore:a
number of orders, number of machines, operation
cycle time, readiness time).

List above justifies the elaboration of algorithihat
include the specifics of practical issues , whébrtn-
nately makes it difficult to compare them.

In order to check the GRASP algorithm effectiveness
the example for the FT (Fisher-Thompson) scheduling
case study will be presented, with the 6x6x6 sizih®
problem [26]. In the table 1 expression 3(1) stabes
operation 1 of order 1 is performed at tH& rBachine
durin the first time unit. The schedule of machivark

is presented in the Figure 8.

Table 1. Data for the FT 6x6x6 case study
(source:[26])

Op.[ Jobl Job2 Job3 Job4 Job5 Job6
1 3(1) 2(8) 3(5) 2 (5) 3(9) 2(3)
21 1(3 3(5) 4(4) 1(5) 2(3) 4(3)
3| 2(6) 5(100 6(8) 3(5) 5(5) 6(9)
41 4(7)  6(10) 1(9 4(3) 6(4) 1(10)
51 63 1(100 2(1) 5(8) 1(3) 5(4)
6| 5(6) 4(4) 5(7) 6 (9) 4(1) 3(1)

The use of the GRASP heuristics led to receivirgy th
total operations time in given case study equab3o
time units, what is the optimal solution.

5 Production project schedules multi-criteria
evaluation
5.1 Schedule evaluation criterion

Construction of scheduling model, its structure dath
are related to the aim of optimizing activities njitza-
tively determined and set through the formulation
of the evaluation criteria. Key difficulties in treeope

of project schedule optimization are the constsaihat
condition the possibility to construct a multi-eria
schedule.

Constraints result from three factors: (1) time) 1@-
sources and (3) capital. These three factors adserd

mine the optimization directions and used evalmatio
criteria.

machines are available during the whole time the ost common direction is the single-criterign o
timization for the selected factor, whereas the texo

maining or one remaining factor are treated as con-
straints or ignored. This allows distinguishing 8dwal
classes, with such defined three factors. In cdse o
project realization scheduling, the most common are
the following approaches:

assuming the time constraint for project realizatio
and optimization of the need for unlimited produc-
tion resources or cash flow,

assuming limited resources and project realization
time or cash flow optimization,

assuming time and (or) resource constraints and
optimization of cash flow.

Multi-criteria project scheduling optimization issus

often discussed in the literature. Moving form &g
criterion to multiple-criterion analysis is usualfga-

lized through the change of constraints (e.g. nes®)
into the optimization directions (e.g. equal conption

of resources).

In [38] authors deal with multiple-criterion analy®f
time characteristics. In [25] the scheduling of e
neous multiple projects realization is analyzedhwhe
assumption of the project realization fluency —imin
zation of project realization time span, minimipati

of in-process inventory defined as task realizatielay
caused by resource deficiency, equal consumption
of renewable resources and minimization of resource
waste. Two first criteria are setting the time cluéeris-

tics optimization direction and the two remainingez

ria deal with resource characteristics.

In the work [24] the authors ignore all constraiatgl
assume two optimization directions: realization im
and cost minimization. The conflict resolves duehe
possibility to shorten the time of the project witie
increase of additional costs. In [18] with the pmtj
realization schedule optimization the following edir
tions were taken: minimization of time span, sunstai
ble resources consumption and project realizatast c
minimization.

Optimization directions are strictly connected wited
evaluation criteria: timely, resource and econoimica
The most common research present in the literasure
the one using time criteria.

In case of production scheduling issues (one ant-mu
workstation) the collection of time criteria largely
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B job1 1] job2 B job3 job 4 B jobs B iobs

Figure 8. FT 6x6x6 issue schedule constructed GRASP
(source: self elaboration)

developed and considers such criteria as: finistimng During the relation research a limited set of vasa

of all tasks, average order flow time, realizatwiay, was used (in selected case 50, 100 and more sionulat

realization  overtake, missing deadlines and courses). However, correlation factors and coiimat

other. equations with the regression function are caledlat
for the identification of relations.

5.2 Schedylg evaluation with the use of basic cha-  paticylar values for the makespan, average flove ti
racteristics and average machine level (factor) are obtainech for

the following equations:
Few GRASP, Tabu Search and Simulated Annealing

[41-44] heuristic algorithms were used in the redea
scheduling design. Typical feature of these algorg Chox = max{Cj}, )
is the stochastic generation of large number efriadt-
tives. If the model is not very complex, even trangs

Makespan equals

average flow time

of alternatives can be generated in relatively tstime. I—:_l . E
During the optimization the algorithm can generate n<= . (10)
dimensional aim vector. Each vector can be repteden here

w

with n-dimensional aim space point (e.g. one can re

ognize the place where the 3 dimensional spacespoin c EZ":C

are grouped). All vectors exist without normaliratior F'pne (11)

other transformation. This point cluster’s struetaan

also be analyzed to provide three two-dimensionalWhere C, finishing time and flow timeF =C, -r;,

figures. wherer; stands for task availability term — the time in

Additionally, normalization is required for simuilat which the task is ready for processing @).

data analysis. In the decision theory differentdkin

of normalization are used. Usually data is tramafadt

in the 0 and 1 range (where 1 is the best valueOand Q- z P
e

Usage of i machine equals

the worst value). Therefore the transformgdalue is: o (12)
foc = (_Zsk - Zanin) | (Zamax — Zmin ), In case of target average machine usage time equals
maximization,
. B n -
s = (Zmax— k) / (Zmax — Zmn ), in case of target =1y,
« = Wma . (13)
minimization, ni=

where g - transformed s variant value in relation to Relations between the makespan, average flow time
the k target, & — original (simulated) value with rela- and average machine level (factor) are presentéukein
tion to k target, min — minimal value, max — maxima Figures 10-13.

set value of S (8 s< S) variants.
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Figure 10. Relation of makespan to machine usags (series flow)
(source: self elaboration)
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Figure 11. Relation of makespan to the average fioe
(source: self elaboration)
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Figure 12. Relation of average flow rime to the hae usage ratio
(source: self elaboration)

Figure 13. Relations between makespan value, maclsiage factor and average flow time
(source: self elaboration)



36 Tadeusz Witkowski, Pawet Antczak, Arkadiusz Aaic

5.3 Structure and influence of production cycle  of technologically changeable machines), despite re

on the effectiveness of the production tively long research period, are still one of thasib

optimization research subjects in the operations re

Product production cycle is the most significartnir ~ search. This is due to two facts: classical clugteb-
the perspective of production processes managementems module a series of real production processds a
Cycle time is the period between the start andsffini  algorithms constructed for these problems can lae re
of the product production process, in which theoine tively easy transferred to other less complicated
ing material is processed in successive productionprocesses.

phases and turned into the finished product. Irptiee  \,tistage nature of the dynamic optimization with

duction cycle the following operations can be disti  jiscrete time in case of production can be predease
guished: technological operations, control, tramspo fqjows. Let us assume that an enterprise is peigs
maintenance and storing. Relatively high portion yhe sybstation from the A state (resource) to itieH-
of time is consumed by various brakes in the preduc ing state Z (finished product) in multistage prditre
tion cycle structure, although due to the projeeinm process. At every stage (production process opejati
agement requirements one of the crucial issuebes t o responsible decision-maker has to select ortieeof

proper placement of tasks in time, during the perfo sssiple variants of produced products order, every
mance of technological operations. One of the &tuci 4 tnem connected with a certain cost (operatioisti-

factors of the production process effectivenesghés ing time). The following question should be asked:

relation of the working time to the break time, #88¢  \yhat order needs to be selected at every phasé-to m
its value influences the optimal usage of workstati i mize the total cost?

and the economy of enterprise activities. Long poad
tion cycle negatively influences its adjustmentttie

. . oo i Y
changing market conditions. Therefore it is neagssa quJ [itﬂ]
to shorten production cycles.

One of the modern methodologies of production man- i vl 2

agement is the OPT (Optimized Production Technolo-
gy). OPT philosophy is currently used to suppoistex
ing production management systems (MRP I, MRP 1), w210 v2 bl
or strengthen the Just—in—Time approach. Main targe .

of OPT is the maximization of production result twit
determined production resources. These activitegad b
on elimination of production bottlenecks and relate
to the general activities of the enterprise.

However, as indicated by the research, sometimes th Figure 14V [q(j)] values in relation to the change of pro-
suitable commercial production scheduling toolsedas duction task order trajectory in a production pssce

on the theory of constraints used in the OTP systdon (source: self elaboration)

not bring expected results. This indicates thatduse

optimization methods are not always the most affect Figure 14 illustrates the selected problem, whaee t
(e.g. use of classical priority rules). Currenteaash, x axis shows the particular phases (production aper
in the scope of production scheduling, reveal that tions) and the y axis shows states (the order)tigga
best results can be reached with meta-heuristic mepoint (first operation) is the point 1 and the diming
thods, usually defined as the computing intelligenc state (last operation) is the M point. In order plossi-
methods. ble changes from the A = 1 state to the Z = M state
many different trajectories are created and rebedtc
Every trajectory has a value, in this case the @oae

of manufacturing). Therefore, the main problemads t
select the trajectory, where the optimal path néeeds
pelected in a way to assure the minimal total time
of operations.

5.4 Influence of the task order on their realiza-
tion time

Issues connected with the analysis of the classica
scheduling problem for production clusters (groups
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Let us assume that the functions above are the timanealing, tabu search, genetic algorithms) confiitas
trajectories marked as yl1(t), y2(t), etc. (Figu#).1 considerable effectiveness.

In the Figure 14 - V1 and V2 stand for suitablé¢hpa
values. For the researched scheduling case the wélu
a particular path can be marked as V[q(j)], whei@ g
is the basic unit and marks the time “paths”. Tisat
why V is not the function of j, but is rather tredtas
the “q(j)” function. Instead of the V[q(j)] notatioone
can use the V[q] or V{q} marking. In case of V[d(j)
q() stands for the trajectory change marking, wher #p(k)
»40)" = {g(2),...,q(M)}. Such record emphasizesath

the change of the q path — variation of q path tnioa 1
the change j that lead to the change of V value.

One of the characteristics used in production @®ce
analysis is the production type indicator k=n/m et
number, m machine number). It can be described with

the “production type” functiont;(K) (Figure 15).

A

Whereas the g symbol is used to pinpoint a pasrcul
state e.g. q(1) is a starting state and q(M) isfithish-

ing state. When we speak of the q(j) path we do not
give any special value to j but when we pinpoipaa:

ticular path or its segment, we use the notatidnh 0 >
or q[1,k], where k (1 < k < M). Optimal path is rkad

as y*(j) or y*. Figure 15. ,Production type” functiont4p(K)

More systematic problem solving method is required (source: self elaboration)

for complex issues. Numerous examples indicate that

short-sighted optimization, increasing selecteteddn

on a single phase (production operation) forwamt (o L€t us assume that K={2, 3, ... , 30} — collectioh
timal ordering at every operation determined on thestates representing production type; TP={TPw, TPs,

basis of the local aim function), do not bring tptim- ~ TPm} - collection of dispersed states represenfirg
al path. duction type: TPw — high volume production, TPs —

mass production, TPm — short-run production; where
dispersed collections corresponding to TPw, TPsn TP

5.5 Schedule searching and (criteria) evaluation .
have the values (Figure 15).

space
Particular TP values can be described as follows:
Searching space presented above can on one hand be tp,, = 1/l + 0,5/k + 0,1/kg
used to generate solutions that use different orgler
schema and on the other hand to present V[q(j3 rel
tions reached with particular optimization techmigu TPm = 0,1/k; + 0,5/ks + L/kgo
Obviously, due to the combined nature of solvedpro Searching space for the scheduling issue is shown i
lem it is more proper to speak of path group (Sub-ihe coordinate system (j, k, g), where j operatibthe
optimal) rather than about a single trajectoryusoh). process, k=n/m — production type indicator, q —eord
For example the suboptimal solutions subspacehfor  of product manufacturing at the j operation' [g
particular type of scheduling issue, reached wah-p {1,....n}; g = {n,...,1}] (Figure 16) This relation can
tially controlled random algorithm, can be presdnte also be shown in the coordinate system (j, w, diene
with lower and upper values of g. w — indicator describing the relations betweenizeal

Performed research is aimed at the criterion foncti 10N time and realization time + startup time.

value (minimal time of task realization) with theeuof Reached results with the use of AHP method, de=trib

currently most popular meta-heuristics (simulated a in the following part of the paper, can be presgnite
a way shown in the Figure 16.

TPs = 0,1/K+ 1/k13+ 0,1”@0
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Figure 16. Schedule searching and evaluation space
(source: self elaboration)

5.6  Multi criteria evaluation with the use of the

AHP method

Multi criteria decision method AHP allows formahg
the decision-making process.

Decision-making process structure with the use ldPA
procedure is shown in the Figure 17. Decision-ngkin
process requires double hierarchy with five criteand
five alternatives (methods). First hierarchy repris
few of the experiments (weights of the experimemes
equal due to their equivalence - a=b=...=z).

Second hierarchy is a projection of selected dcaiter
which are: C - makespan, F — average flow time, L —
maximal possible delayed delivery time, D — average

latency and E — average speed-up of performediactiv
ties. These criteria have different weights (from a
to &) because some of them are more important than
others e.g. the most important one is the makeapédn

it was assumed that it is 3-times more importanttie
decision-maker than the average flow time.

The alternatives are the five methods: GRASP, SN,
TABU, SA, WG, with the use of which the experiments
were performed. For a single schedule, receivetd wit
every method, the values of, previously mentioned,
schedule evaluation criteria were determined. Wsigh
from & to ashave alternatives. Weights of particular
hierarchies must add up to 1, e.gratata+tas=1;
artataztanstags=1.
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Decision Selection of effective method

Hierarchy 1 E . 1 E . 2(b E .

Criteria xperiment 1 (a) xperiment 2 (b) xperiment n (z)

Hierarchy 2 C — Makespan | |F —Mean flow L — Max D — Mean E — mean

Criteria time Iatmear);ess (@3) tardiness earliness
(a1) (a2) (a4) (a5)

Alternatives

Figure 17. Decision-making process structure withuse of AHP procedure
(source: self elaboration)

The essence of the AHP is the determination ofivela  Steps, that need to be undertaken with the useHst A
weights to order the alternative decisions. Assgmin method are as follows:

that we deal with n criterion in particular hierdayc
procedure assumes that the comparison matrix A with
the n x n dimensions is created, which determihes t
decisions concerning the relative meaning of eaité-c
rion. Comparison is performed in pairs in a wayt tha This matrix indicates that e.g. C - makespan, isemo
the i (i =1,2,...,n) criterion in the row is clasil in important than L — maximal accepted delay and ithat
relation to every other criterion. We assume that a Why as=4 and automaticallysg=1/4=0,25.

defines the (i,j) element in the A, matrix, wherdasP

uses scale e.g. from 1 to 9, in whigkkh means that i e F L D E

and j are equally important; &5 indicates that i is

1. First step is the construction of the comparison
matrix, which allows to compare the criteria in
pairs.

C 1 3000 4000 2000 4000
more important than j, and; @9 means that i is defi- F 0333 1 1333 D667 1333
nitely more important than j. As a result jF& than @ A=, D:gjg 0,750 1’ I:I:SEIEI 1:[";"3
=1/k.also all elements of A matrix that are on the D 0500 1500 2000 1 2,000
agonal must equal 1, because they order the oriteri E 0250 0,750 1,000 0,500 1

with relation to themselves.
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The next stage is creation, for every comparison6. Sixth step (similar to third step) calculates rigkat
matrix A, matrix of normalized values N. This re-
quires the division of every A matrix element with

the sum of elements from this column.

MmO om O

o
0,429
0,143
0,107
0,214
0,107

F
0,420
0,143
0,107
0,214
0,107

L
0,429
0,143
0,107
0,214
0,107

L
0,429
0,143
0,107
0,214
0,107

E

0,429
0,143
0,107
0,214
0,107

3. Third step is the calculation of weights for the

A

5. Normalized values matrixes N for the alternatives
need to be created at every stage of the comparison

criteria as an average for every matrix row in the

normalized values matrix, e.g. fr the C criterion i

equals:

_0,429-0,429+0,429-0,429-0,42

9=0,42£

C

The result of the calculations is:

(WCvWFvWL-WDvWE):

5

(0,429: 0,143; 0,107; 0,214; 0,107)

Further activities include creation of comparison
matrix for the alternatives.

One of the comparison matrixes is presented blow:

JRALSP
AN
TTS

Sh

WG

matrix A.

GRASE
AN

Hg=

T3
B
W

GHASP
1
0,258
0,920
0,552
0,99

GRASE
0,216
0,126
0,199
0,124
0,215

LHH
1,165
1

1,072
0,992
1,161

AN
0,216
0,126
0,199
0,184
0,215

T3
1,087
0,933
1
0925
1,052

Ta

0,216
0,186
0,199
0,184
0,215

Sb
1,174
1,008
1,081
1
1,170

SA

0,216
0,186
0,199
0,184
0,215

W

1,004
0,262
0,924
0,555

WG

0,218
0,186
0,199
0,184
0,215

weights w for the alternatives as an average for
every row in the normalized values matrix. The re-
sult of the calculation is:

(WF(GRASP} W R s WRTS)r W RS WF(WG:D =
(0,216, 0,186, 0,199; 0,184; 0,215

For example one of the weights in the mMatrix for the
fourth alternative is:

_ 0184 + 0,184 + 0,134 + 0,184 + 0,184
5
7. Classification of every method is performed in the

end, based on the calculations that include calcu-
lated weights.

=0,154

Calculation results for all methods are collectedhe
table 2. Results were also illustrated in the chart
Figure 18.

Table 2. Method classification
(source: self elaboration)

GRASP 0,203
SN 0,137
TABU 0,161
SA 0,330
WG 0,169

Evaluation value

0400
0,300 | arn
0,200{ [Pg 13-
0,100

0,000

Method

Figure 18. Graphical illustration
of method classification
(source: self elaboration)
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6 Project scheduling in the stochastic environ-  Genetic algorithm (GA) [5] is deliberated, where th
ment with the use of modern tools same data collection was used with andU2 distribu-
tion and Exp (normal or exponential distributions).
6.1 Project scheduling in the stochastic environ- Comparison was also made for tabu search and simu-
ment lated annealing [ 37].

Most activities in the scope of limited resourcesic ¢,
strained project scheduling (RCPS) focuses on the
project minimization time in the deterministic envi
ronment. Project activities are usually bound with
certainty, which can result from variety of sources
tasks can be performed faster or slower than ailyin
estimated, resources can be unavailable, mateglal d
very can be delayed etc.

Project scheduling with the use of stochastic
optimization

Hybrid algorithms are more often used in projettesc
duling. One of the stochastic optimization methgs
the simulated annealing (SA). In [32] the SA algori
together with the variable neighborhood searchtter
optimization of scheduling with limited resourcéme

Resources constrained project scheduling in the stoand other constraints, mainly for RCPS issuesyés p
chastic environment (stochastic RCPS - SRCPS) issented.

a stochastic equivalent of RCPS issue, where tim
of activity are not known in advance but rather
represented as the random variable.

eApart form genetic algorithms, simulated annealing
procedures or tabu search, other modern stochastic

tools are used for project scheduling. One of sath-
SRCPS activities are performed seldom. Few examplesions is the Particle Swarm Optimization.

from this scope can be fount in [34], where an expe
ment with division and branch-and-bound algorithms.
In [37] greedy and local search heuristics werdala
rated. Time/resources relations with stochastitizeea
tion time are presented in [16, 17].

Particle Swarm Optimization (PSO) is one of the mod
ern heuristic stochastic optimization algorithmsdzh
on populations. Models used in the swarm optimizati
keep some of the heuristic features characterfstic
living organisms e.g. ability to herd (cumulate)pars-

In [6] analysis is performed for many possible aim sibility to find certain points in space. Virtuaits with

functions of the project scheduling in stochastiwie these features are defined as the particles.
ronment. Experiment proved that different aim func-

tions are similar and, for most practical appliadbe
focus on the minimization of estimated general task
performance time (makespan) is sufficient.

Intelligent particle swarms are identified with ghep-
erties of every unit which: determined coordinates,
knows its position, knows the evaluation functi@ue
for its position, has determined speed and turn, re
GRASP was elaborated - heuristics, which applicatio members the best position ever reached, rementiers t
brings high quality solutions, exceeding the emti  evaluation function value for its best positionolus

algorithms for the minimization of existing makespa its neighbors, knows the evaluation function value
value. Moreover, the makespan value distributiam, f of its neighbors.

particular scheduling policy, was analyzed. Determination of "solution projection” mechanism is

SRCPS issue project realization can be deliberated one of the crucial factors in the specific domainkp
a dynamic decision-making process. The solutidhés  |em solving PSO application. For the project schedu

P policy, which determines the activities in deteredn ing issue solution in [13], the concept of energyd:
decision making periods (decision times). tion was introduced.

Decision times are usually t=0 (project start) antivi-  State variableVix is defined as the performance or
ty finishing time. Therefore the schedule is cansid work i that is performed at thi machine in giverk
gradually in time. In the decision making duringth  time. MoreoverV;, =1 state indicates that the warls
time it is only possible to use the informationttiall realized at the machirjein timek, otherwiseVix = 0.
be available before and during this time; this nexu Because th¢ machine can perform only one wadrkn
ment is usually deliberated as an unexpected @nstr  given timek, so the energy can be defined as follows

In [6] the elaborated GRASP-heuristics is compared[13]:
with other SRCPS algorithms present in the litematu
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(14)

whereVj is defined as above(i=1,...N) presents the
general number of tasks for schedulirjgy(l,...M)
presents the general number of machines to lude:
termines the specific time from 1 19 the latest possi-
ble finishing of work. Minimal value of this expsen
equals zero, when boWy, andViy are equal zero. It is
assumed that if a work is assigned to a particular
chine, then it has to be performed in total at this
chine. According to this constraint the energy fiorc
is determined as follows [13]:

M

=

M T T
22 2 2 ViV,
i=l j=1 k=1ji=Lji2] k=l (15)

Number of other more complex energy function forms,

i is realized at the j machine in the k time; ottiee

Vik = 0. Presented PSO optimization, which uses the
energy function, is a satisfactory work scheduiing-
thod with the use of multiple resources (multipla-m
chines).

7 Summary

Experiments performed in the paper as well asitee |

rature analysis confirm the high effectiveness laf t

heuristic algorithms, including GRASP both in deter
ministic and stochastic environment.

For the selected scheduling issue the relationsemst
makespan (minimal total time of operations) andr-ave
age production cycle time as well as machine ugage
relation to average production cycle time, were- pre
sented.

connected with the determination of the constraint Criterion relations in three-dimensional space were

scheduling, were introduced in the work [PSO] ali we

presented, apart form the relations in two-dimamaio

as the algorithm to solve this issue was presented?riteria spaces. Production process flow was pteden

In this work the aim of the energy function is thel-
uation of energetic value of the candidate forgbk-

ing of every particle and selection of the bestisoh

for the next iteration according to the energy ®alu
Therefore coding the particle for the projection in
a discrete matrix (with element values from the 0-1
range) is a significant factor in the use of endrgyc-
tion for the PSO.

Single-dimensional vector for the marking of a #ire

dimensional candidate solutions discrete matrix was[1]

used in the paper. Particle B represented in the
swarm by s dimensions and can be determined as P

[P1,P2,..., p]. Where s stands for the size of the three

dimensional matrix of the solution candidates, tlkat
work = 4, resource = 2, time = 2.

S-dimensional vector of each particle is calculatétti
the product of: work x resource x time. In this rxde
s = 16.

In the three-dimensional candidate solutions makréx

X axis stands for the “work” variable and presehts
work form 1 to N, where N is the general number of
works designated for ordering.

Y axis stands for “machine” variable and given jnpo

at this axis indicates a dedicated machine from the

collection from 1 to M.

Z axis stands for “time” and k is the specific time
which should be lower or equal T (finishing work).
Therefore the } =1 state variable means that the work

in a three-dimensional space determined by ther afde
activities at particular operations and productigpe
indicator.

Selected modern dimensions of scheduling optimiza-
tion in the stochastic environment and stochasgii- o
mization tools were presented.
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Abstract: Improving organization means on the one hand sewydbr adequate product (service) matched
to the market, on the other hand shaping the ghiitreact on risks caused by that activity. Theosd
should consist of identifying and estimating typésisk, and consequently creating solutions segufiom
possible forms of it's realization (disturbancds)lowing rules of rational choice of security maess as
seen in their relation to costs and effectiven@ssivities of creating the security measures shdaddorga-
nized as constantly developing and perfecting ansuah they need formal place in organizationakstre
and rules of management

Key words: operational risk, risk management, information sgguinformation security management, IT

security.
1 Operational risk Risk, as a characteristic of activity, is subjexiriflu-
ence of conscious management, which means both
1.1 Operational risk management possibility and professional obligation to managéi
such a way to identify, analyze and estimate it. On
Concept of operational risk, first as a definitand, ~ Pasis of this knowledge, its level and signs shdgd

next, as a full classification, appeared for tmstfime  influenced. Classic model of such approach to man-
in documentation of Basel Committée the middle of ~ @gement is presented in Fig. 1.

1990’s. Although in its English form operationaski ~ Such a complex risk management should lead taia sit
management is unfortunately similar to operational ation, in which the organization (management) israw
management of risk, the term became gradually moreof risk and its magnitude. Awareness means, tist ri
and more popular outside the banking industry and,has been identified, researched from the pointiefv
recently, even outside the finance sector. of its causes, way of realization and scope of iptess

According to Basel Committee “operational riskfiet  effects.

risk of loss resulting from inadequate or failetemal The most important stages of risk management i&te: r
processes, people and systems or from externaisen identification, analysis and measurement (asses¥men
[1]. “The definition includes legal risk (i.e. thresk of Until this happens, it is hard to speak concredélsisk,

loss resulting from failure to comply with lawshial because risk-limiting or security actions canndt ye
standards and contractual obligations) but excludesaken. In general, it can be stated that, withmavking
strategic and reputational risk.” [2]. the risk, one deals with a threat viewed, aboveaal

An important matter seems to be the observation conunawareness, recklessness, negligence.

cerning universal character of the Basel Commistee’ When appropriate diligence of activity is maintaine
concept from the point of view of other branches of there is no speaking of unclear threat. On theraont
economy. It can be safely stated that operatidsklis the risk is referred to as probability of givenuisr
the risk of sufficiently efficient functioning ofnaor- probability distribution of an imaginable set obudis.
ganization, characterized by the same regularities This is described by the most general risk equafon
case of financial institutions, production plantisde P x I, where R refers to risk, P to probability arf
companies or public administration. event, | to the influence of the event on the ommn
tional activity (size of losses).

! Basel Committee on Banking Supervision “OperationakRi
Management”, 1X.1998.
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Figurel. Structure of risk management process
(source: [6])

In the operational risk management it is not a risk
of single, critical event that matters, but the eyah
map of risk composed of all possible critical egent
This enables us to determine total risk, risk qiees
cially probable events or risk of especially severe
events. The above mentioned equation points to two
fundamental risk factors, which, in the course rdla
ysis, allow us to classify particular possible icat
events according to their importance for the apgprop
ate functioning of the organization. Subsequently,
intensive actions can be carried out towards those
critical events, which were found most important
during the analysis. This is shown in Fig. 2.

Reaction to critical events, viewed as signs ok, ris
may refer to causes of these events (preventi@x-as
ante activity) or to their results (therapy as estp
activity). The first type of activity is referred tas
ensuring operational security, the second one as en
suring business continuity. Reactions of both types
base on analysis of risk, its causes and effects, b
also on the analysis of core organizational agtivit
the one that is characterized by the given sigris&f

In reality, risk reveals itself through phenomena
of a given character, but the final influence ogaori-
zation is only possible, when such phenomenon en-
counters organizational vulnerability concerninge on
or a few organizational processes, either in thsese
of organizational imperfectness of such a process,

or weakness with regard to choice of resources used
by the process. Therefore, risk analysis consists
in determination and evaluation of:

» processes which decide about realization of orga-
nizational tasks,

» set of disrupting phenomena and probability
of their occurrence,

» resources vulnerability, in the sense of magnitude
of disruptive phenomenon potential influence
on organizational activity.

A desirable situation is to possess sufficienthiatde
statistical data, which describe probability dsiition

of disruptive events. In reality, however, this paps
with regard to not so many types of events, thdugh
Basel Committee has recommended, and Polish go-
vernance organs including Polish Financial Supervi-
sion Authority (before 1.01. 2008 Commission for
Banking Supervision) instructed to gather suchsstat
tical data within framework of systematic risk anal
sis. In case such statistical data is unavailablet
remains is to perform evaluation based on riskofact
assessment. It is, nevertheless, necessary to @assum
that an entity with high organizational culturedén
pendently from governance bodies’ requirementd, wil
gather and analyze adequate statistical data rirejer

to the organization and its activity, out of its row
belief.
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Figure 2. Model approach to threats
(source: [16])

Currently, there exists no final classification @n-
vincing-enough interpretation of types of operation
risk. At present, it is only possible to suggesédions
for such classification, which could consist in g@Bt-
ing types of risk in three different orders:

from the point of view of causes of critical events
from the point of view of mechanism of their reali-
zation,

from the point of view of critical events results.

An approach towards classification of operationsi r
from the point of view of its causes could be thallw
known and often quoted in literature propositiof]{1
fraud risk, lack of reconstruction plans after tastto-
phe, regulatory risk, risk of losing reputationpadis-
trative risk. However, this classification is rélaty
superficial because it lacks clear explanation tfur
chosen criteria of division.

This requirement is, on the other hand, fulfilled
by classification shown in Table 1. It is basedtba
observation, that risk realization is a result ofeg
type of threat's interference with an organizationa
vulnerability, which reflects organizational action
inefficiency. Therefore, organization and its threal-
nerability was treated with the use of process @gugi,

which includes interpreting management model a$ goa

realization through a cycle of managerial actigitie
based on use of basic types of resources.

The classification described below does not meeh su
rigorous assumptions concerning ordering criteria.
However, it is the most commonly quoted one because
it is recommended in Basel Il documentation and EU
regulations as well as Polish Banking law. It cstssin
dividing risk into categories: internal fraud, exial
fraud, staff policy and occupational safety, cl&nt
products and business policy, damage to physical as
sets, disruption of activity and system failuresrging

out transactions, process management [8].

This classification, as an approach of experierred
fessionals to order the list of well-known and tape
critical events, is also used outside the bankexjos.
However, when it comes to designing security and
business continuity solutions, this classificat@auses
some problems. These problems refer to lack of-suff
cient precision in distinguishing between particula
categories and ambiguous ascribing of respongibilit
Therefore, when designing risk management solutions
most commonly a simple division is used, which en-
compasses:

management of physical and technical security,
management of personal security,

management of information and IT systems
security,

business continuity management.
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Table 1. Classification of types of operationakris
(source: [16])
1 Vulnerabilities
Organizational efficiency
Risk of natural disasters
Environ- Risk of terrorism
ment Risk of external disruption of functional workingvéronment (i.e. lack of access to head-
quarters)
Risk of physical working environment disruptiore(itoo high temperature)
Core Risk of internal disruption of functional workingngronment (i.e. strike, accident)
Risk of disruption of technical working environméhné. A/C malfunction)
processes including
Risk of disruption of IT working environment (i.eomputer malfunction)
I deal organization postulates (expression of management goals)
g Efficient (or-| Rational
N = Effective |ganizationally (cost- Safe Repetitive
% @ optimal) optimal)
E S = | Human re- Risk due to Lack of staff|Risk of staff Risk of relative Risk of rou-
= c 5 lack of com- : . interpretation| tine (fossili-
S 2| sources reserves risk fluctuation —: — :
- g petence Risk of ill will |  zation)
Supportin = i
r?)?:esse% S & | Material Risk due to Risk due to lack of materi| Risk of side-| Risk of
p 5o lack of func- i
— 5 | resources . . reserves effects  |wearing-out
- t_|0naI|ty
ﬁ § Financial Elr?gu?tgilf Risk of excessive expendi-Risk of running out of re-
@ = | resources . ture sources
85 expenditures
@ § Information E;sllz (()jfualtlo Risk of not keeping up wil Risk of inac- | Risk of dis-
5 resources| . . development cessibility tortion
§ information
Manage- | & Organiza- |. R.'Sk of an Risk due to lack of organ Risk qf securit Risk of defi-
ment < tion incident (mal zational potential superiorityove ciencies
processes function) efficiency
1.2 Risk analysis It consists in determining goals and business Byste

functions, which require ensuring resource avditgbi
The most common approach is so called BIA (businessmext, in determining system processes aimed atzaeal
impact analysis), based on identification of core tion of system goals, and, finally, determining re-
processes and their particularly critical elemestsvell sources (also intangible), which enable that. Asset
as factors, which may negatively exploit this citity. should be assigned values, which would determieie th
Such a primary analysis is then described in detailimportance in the light of system goals. These eslu
through assessment of the identified risk. An eXargp  should relate to costs of obtaining and maintairihmey
assessment is provided by TSM-ORA method (total assets.

security management — operational risk assessmentyecond stage is the identification of threats. Taeal-

[17]. ysis consists in determining which of them actually
First stage of analysis in this method consists of: concern the analyzed system and what is the pritabi
« determination of system boundaries, within which of their occurrence. This probability may dependiuan

its resources are located, type and value of business system asstes, which are
« description of environment, in which the system exposed to particular threats. Evaluation of sueh r

operates (both physical as well as legal and organi source vulnerability may be carried out in two ways
zational one), First of them is to create a list of system weakass

o definition of assets. which could be used by potential sources of thresid
to assess the easiness of their use. This technique
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is difficult in the sense that business weaknesses
most often observed after the vulnerability hasnbee
used and caused disruption. A reliable-enough avalu
tion is possible in this case only on the basigaf
thered statistics of incidents, which, in realiye still
very rare. The second method is to start from ifledt
threats and evaluate, how vulnerable to them the pa
ticular assets are. When it comes to system irtierac
with threat, as a result of use of vulnerabilitye speak

of disruption.

Crowning of the risk analysis process is elabomatio
of map of potential disruptions, which comes inéingy
after combining analysis with assessment of twtofac
(see Fig. 2): probability of the disruption andueince
of this disruption on the business system.

One consequence of risk analysis is that, subsdguen
works on ensuring security and business contiraurigy
being undertaken. Those are achieved through ephuiti
for manipulating and monitoring signs of risk.

1.3 Codes of best practices

Such codes of best practices are [14]:

COSO-ERM, Committee of Sponsoring Organiza-
tions of the Treadway Commission — Enterprise
Risk Management,

FERMA, Federation of European Risk Management
Associations,

POLRISK, Polish Risk Management Association,
MiFID, Market in Financial Instruments Directive,

M recommendation of Polish Banking Supervision
Inspectorate,

ISO 27005 standard,

AS/NZS 4360 standard.

Risk management maturity may be evaluated with the,

use of model suggested for banking industry with re
gard to financial risks (BBA model [3]). A sufficié
analogy exists here concerning organizational agd m
thodical rules.

2 Organizational security

2.1 Security viewed as value

In the context of operational risk management, sgcu
is a certain state of social and subjective rediityited
to a single organization or branch of similar oigan
tions. From the general society point of view, vhic

is characteristic for crisis management, it appeatse,
above all, a value. “On one hand it is a certaiciap
civilization, cultural, economic and ecologic valec.
— on the other, however — it is a hard-to-oversts-
tential, moral and spiritual value” [15].

In accordance with Maslow’s research [11], feeling
of security is the second need among fundamental hu
man needs. Therefore, it is right to say that “goal
of crisis situation management is not just faspessi-

ble return to normality. The essence of this type
of management is to force an organization to become
aware of moral and social responsibility with rebar
to internal and external stakeholders.” [13]. Great
such a awareness, both in solely professional (ga
tional culture) as well as social and moral dimensi

is currently a great challenge in the field of ngera
ment. It is defined as corporate social resporigibil
(main idea of Forum in Davos, since 1980’s).

2.2 Ensuring security viewed as risk manipula-

tion

Security issues are realized through solutionsclwvhi
mainly aim at prevention, consisting in observation
of threat factors, monitoring of characteristic dwpi-

cal symptoms of their activation and preventiorheir
interaction with organizational business system and
organization environment. If these actions fail dinel
organizational activity is disrupted, it meansstthe
time for planned and organized reconstructive dgtiv
which should determine the acceptable ability tonma
tain business continuity.

In design of security solutions, the following geaie
rules, which are mainly referred to people as tlanm
source and object of threat, are used [16]:

rule of authorized access — each employee has un-
dergone a training in principles of security and-pr
tection and meets the job and information access
criteria (official secrets),

rule of necessary privileges — each employee has
only these job and information access rights, which
are necessary for him to carry out his tasks,

rule of necessary knowledge — each employee has
at least the knowledge about the job, to which he
has access, that is necessary to carry out his,task
rule of necessary services — organization provides
only those services which are demanded by client,
rule of security measures — each security mechan-
ism must be protected by another (similar) one, and
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in special cases additional (third), independeatise « need for organization of processes concerning orga-
rity measure may be used, nizational functions, organization of ensuring phys

» rule of collective awareness — all employees should cal security as well as choosing and applying secur
be aware of the necessity to protect organizational ty measures, including technical ones.

resources and actively participate in this process, Employment of good practices with regard to thisiés
+ rule of individual responsibility — particular pers consists in elaboration of:

are responsible for particular elements’ security, . division (classification) of security zones,

» rule of necessary presence — the right to be presen,
at given places is granted only to authorized per-,
sons,

» rule of constant readiness — organization is pexpar
for each and every threat; temporary switching-off |
of security mechanisms is unacceptable,

» rule of weakest link — level of security is detemetd
by the weakest (least secured) element,

« rule of completeness — effective security measure” . _ _
is only possible when a complex approach is taken, characterized by high level of morale and responsi-

which includes all levels and parts of the general  Pility (so called *righteousness rule”),
working process * requirement concerning adequateness of employees

professional sills with their tasks and potenttailia

ty to adapt to changing requirements, which may re-
sult from organizational and business development
of the organization or competitive market develop-
ment (so called “competence rule”).

rules for choosing security solutions,

security rules for particular zones,

» rules of access authorization,

rules of security control,

rules for choosing and verifying security employees

Ensuring personal security, on the other hand,eis d
rived from the following key rationales:
need for choosing and employing people who are

 rule of evolution — each organization must constant
ly adapt its internal mechanisms to changing exter-
nal conditions,

* rule of suitability — mechanisms used must be suita
ble to the situation,

« rule of acceptable balance — security measures usemployment of good practices with regard to thssies
cannot exceed the level of acceptance (cost measconsists in elaboration of:
ures with regard to outlays, effects and potential® employee ethics code,

losses are especially advised here). » rules of employees selection and verification,
» rules of entering and leaving the organization,
2.3 Areas of ensuring organizational security * rules of determining individual and team roles

as well as designing workplaces,
Ensuring organizational security refers to parficul « rules of delegating tasks,
types of resources. Therefore, personal, physieeh- . ryles of remuneration and motivation,
nical, financial, information and IT security arestth- « rules of staff reviews,

guished. As can easily be seen, particular categori , rules of determining individual career paths,
remain in tight relationship to one another andtigla - rules of promoting employees
ly, even overlap. One speaks of: physical security, rules of systematic employee training

of people, security of personal data, financialrins . .

, i . rules of protecting secrets of company, clients, et
ments’ physical security etc.
As far as ensuring information security is concdrne

it is derived from the following key rationale:

ensuring that information is made accessible only
to authorized persons (so called confidentiality

rule),

ensuring total precision and completeness of infor-

mation and methods of processing information (so

called “integrity rule”),

ensuring that authorized persons have access
to information and related assets only when there
is such a need (accessibility rule).

Ensuring physical and technical security is derived

from the following key rationales:

» need for precise definition of organizational locat
boundaries and spheres of provision of particular
functions and services for clients, as well asugto
and for the organization employees,

* need for imagining and defining potential threats
and their possible realization scenarios as disrup-.
tions of normal organizational work,
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Three levels of content-related information segurit

management are distinguished:

* information security policy — determination of secu
rity requirements at the level of whole organizatio
and with regard to all information groups, systems
and solutions, which are used to process these in-
formation (including storing and transportation), .

» information group — specification of security re-
quirements for information groups, mainly distin-
guished as an autonomous class of information used

for specific problems, processed in a given func-
tional department (i.e. financial information, $taf
information, client information, etc.), but also,

in some cases, covered by separate legal regulation
i.e.: classified information, personal data informa
tion,

processing system — fulfillment of security require
ments both by traditional and IT systems, which
process certain groups of information for particula
categories of users.

Level 0 - Lack of security requirements definition
. - Security viewed as particular users” individual problem
Mon-exstent
¥
Level I - awareness of need
. - high management regards it a problem of TT Staff (A ccess
Initial rights, anti-wirus protection)
Lewvel I1 - approaches to establishing security measures
- - Lack of uruform approach
Intuitive ; ;
- effects depend on comrmtment of mterested persons
Lewvel I11 - defined rules (ncluding Security Policy) within the whole
organization
- securtty measures are mamtamed and communicated
Defined - lack of application controls
Lewel [V - uniform approach to all cells and all solutions
- business perspective 15 i effect
- controls are set to assess the application
IManaged
Lewvel ¥V - Fuld¥ aware risk management
o - securtty strategy m line with business strategy
Optimized i - L -
ensuring secunty 15 a process (mowledge, improvement)

Figure 3. Information security management matuatels
(source: [7])
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2.4 Management of ensuring security

Security management in an organization is conducteds.1

differently, depending on the area it concerns. Aad

3 Information security

Information security management

physical security management, but also occupationaEnsuring security of the processed information in

hygiene and safety, is institutionalized (partlyfired
by general law i.e. concerning occupational hygiene
and safety, or industry law, i.e. banking) and safcem
of separate workstations/cells. On the other haed,

an organization has to consist in providing complex
solutions to the problems of information and infarm
tion security management, as well as in implemantat
and development of security measures (organizdtiona

sonal security management in the area of “hard ap-and technical). The primary goal is the protecobthe

proach to HR” is also institutionalized, whereasase

of “soft approach to HR” it has a character of gaia
organizational activity policy towards employeesl an
of researching its effectiveness in relation to keyge
attitudes towards tasks and the employer. Furthexmo
information security management consists in appoint
ing specific roles to employees, who, at the same,t
fulfill other tasks within the organization. Espalty

with regard to IT security it is connected with the System
necessity of constant development of professional27001:2007).

knowledge from the field of IT, which is dynamiaall
changing. Similarly, the security requirements gsan

In case of security ensuring activities there geaeral

interest of a given organization (business secguaitd
minimizing risk of legal consequences on the ground
of lack of security or improper activities towards
information, the protection of which is required lay.
Therefore, a complex solution must encompass both
business and legal aspects of information security.

Such a complex approach recommended by various
standards is ISMS (Information Security Management
ISO 27001, in Poland: PN-ISO/IEC
“Information Security Management Sys-
tem is a part of the total management system, baised
the approach which results from business riskymefg

to establishing, implementing, using, monitoringima

rule of separating tasks concerning determinationtaining and improving information security”. ISM&d

of security standards/requirements/rules and clintgjo
their fulfillment/abidance from tasks concernitgpit
implementation/appliance. This is achieved through

an interdisciplinary character, combining differelig-
ciplines including: information technology, law,gain-
ization and management. Introduction of this type

delegating them to separate persons/organizationabf system is important because it creates a stayte

cells.

2.5 Codes of best practices

Act on Protection of Persons and Property (consoli-
dated text.: Journal of Laws 2005, no. 145, pos.
1221),

Banking Act,

Personal Data Protection Act,

European Committee resolution no. 2001/246/EC

of 19 March 2001 (reviewed on 19.11.2001),
ISO/IEC 27002:2007.

Fulfillment of the information security ensuringles
described so far is a basis for evaluation of sgcur
management maturity. A model for such evaluation

was proposed by Information Systems Audit and Con-

trol Association (ISACA).

pany image of being worth the trust of a wide group
of stakeholders. Standards do not say precisely thbow
build the management system. Therefore, in practice
it is possible to base on expert solutions. Aceuydd
TISM (Total Information Security Management — ENSI
methodology) methodology, organization of ensuring
information security, with regard to informatioraths
processed within the organization, consists inbdista

ing rules of information management at three levels
Information Security Policy, Information Groups and
Processing Systems (source: [4, 5]).

At the level of information security policy basioles
for protection of information within organizatiorrea
established. At the level of information group sfiec
requirements towards protection for given group
of information are established. At the level
of processing system the fulfillment of requirensent
of the higher levels by a processing system, coimg.i
given group of information, is assessed.
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Figure 4. Aspects of information security managetmen
(source: [4])

Information security concept is based on threausill
existence of a suitable organizational structure
with regard to information security management,
information classification — division into limited
information (company secrets, to be used within
company) and public information (publicly availa-
ble),

setting appropriate processing (zones) and storing
places (IT system, paper archives).

3.2 Structure of information security
management

Through elaboration of information security policy
and appropriate internal regulations of an orgditina

a specific information and information security man
agement structure is formed. It consists, in acoocd
with TISM, in determination of proper managerial
and controlling roles, which, in line with the “aul

of two” (separate management of information
processing and establishment of security guidelines
and control of compliance with them) are grouped
in two functional departments: managerial (adminis-

trative) and control (security), and refer to thieeels
of information security management presented above.

At the level of information security policy the folv-

ing roles are defined: Information Manager (IM —
most often a member of the highest management) and
Plenipotentiary for Protection of Information (PPI)
At the level of information group, the roles offdn
mation Resource Manager (IRM — most often the
head of organizational department) and Information
Security Administrator (ISA), are defined. At the
level of information processing the roles are: 8yst
Administrator (SA), System Security Administrator
(SSA), for big organizations Chief Security Systems
Administrator (CSSA). The primary role in informa-
tion security management is played by PPI. All the
employees of both departments, who fulfill the men-
tioned roles are subordinate to him. Control (siégur
department is responsible for supervision and obntr
of information security at each of the three levélse
roles cannot be combined between the departments.
However, one person can fulfill the role of ISA for
a couple of information groups. Also, one persom ca
be the SSA for a couple of processing systems.



54 Janusz Zawita-Nieslviecki, Maciej Byczkowski

BOARD
" | INFORMATION | oP]
7| SECURITY POLICY (e
i INFORMATION i

cssA
SA | PROCESSING i
o SYSTEMS ——
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Functional Department of Management Functional Control Department

Figure 5. Structure of information management arfidrmation security management
(source:[4,5])

3.3 Information security management processes These decision processes involve mainly the manage-

ment of departments responsible for general, phlsic
Processes of information security management encomtechnical, personal and information security aslwel
pass the management of all information resources (i as information technology.

cluding resources aggregated in IT systems) and the a¢ the operational level, information security adist
use on three hierarchical decision levels: strategic- tration is carried out from the viewpoint of fulme

tical and operational. ployment of security standards and solving disuepti
At the strategic level a general information sdguri situations, which result from breaking these stasla
policy is conducted, with regard to identified, idefl (intentional or accidental).

and analyzed risk and fundamental expectations the information security management organization
towards level of information security and with re§ja it s assumed, that basic rules for creation afltsécu-

to model tasks and solutions, which result fromséhe ity and information security management structures
expectations. Therefore, the highest management,q.

is involved in the decision processes at this level ,
The highest management determines fundamental in-
formation security criteria (derived from normative |
criteria and to be realized on the basis of idedif
attributes of information).

complete separation of management and controlling
functions from executive functions,

preventing misconduct and maximal limitation
of mistakes made by individuals within the area
of one-man responsibility,

At tactical level information security standardsdan . ensuring independence and unbiased character
rules for control of their execution within the §blu- of individuals who carry out Security audit’ having

tions and products, which are used, are established guaranteed that the company secrets will be kept.
Also, standards for compliance in practice withpao

use of those solutions and products are createdc{in
cordance with the pre-determined levels of security
standard, increased or special).

All the security processes, security solutions ergan-
ization of ensuring security must stay in accor@anc
with the above mentioned rules.
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Information Security Policy Documents required by ISMS
l Risk aszessment procedure
Infarmation Protection Rules of Information Security
Byelaw Management Plan for dealing with risk
Bylaw for IT Systemn User
Byelaws =P I5M5 compliance declaration
- and — complementary
Code of Conductin Case of instructions documents
Information Protection List of protected information

Breach

v + v

Information Groups Fersonal Data Security Security Policy
Security Policies Policy
I 7 !
Instruction onManagement of Gr|5|;_~':rI|1;rlt:1.|.::_|lzn for Rules for IT
IT System for Processing areas
Perzonal Data
Fiure. 7. Map of Information Security Policy documtegion
(source: [5])
3.4 Information security policy documentation management, groups of protected information are

Rules for protection of information should be caméal

in information security policy — set of documenimed

at certain users (managers from both departments ane
all other users of information), which consists of:
Information Security Policy — main document,

Rules of Information Security Management, .
Regulations, including:

Information protection byelaw,
IT system user’s byelaw, .

Information Groups Security Policy, including

Policy for Personal Data Security,

IT system security policy, including: .

Rules for IT areas,
System procedures and configuration standards,

Instructions, including: .

instruction on conduct in case of breach of in-
formation protection,

instruction on management of IT system for e
processing personal data.

The Information Security Policy document defines:
which information groups will be subject to protec-
tion (this means that, through formal internal

determined, including: company secrets, personal
data and legally protected information, while ak t
other information will be regarded public),

which systems will process protected information
(broad understanding of processing system as both
IT but also traditional, paper one),

who and on ground of what rules will have access to
protected information (information users — em-
ployees, persons from outside),

who will be responsible for information security in
the whole organization (Plenipotentiary for Infor-
mation Security),

who will be responsible for management of pro-
tected information groups (Information Resources
Managers),

who will be responsible for management of pro-
tected information groups security (Information Se-
curity Administrators),

who will be responsible for security of information
groups processing systems (System Security Ad-
ministrators).
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Level 0

Mon-exstent

- Lack of secunty requirements definition
- securtty wiewed as particular users” individual problem

Lewel I - awareness of need
it - high management regards it a probletn of IT Staff (Access
lnitia rights, anti-virus protection)
Lewel 11 - approaches to establishing secunty measures
N - Lack of uniform approach
Intutrve - effects depend on commmitment of mterested persons
Lesel 111 - defined rules (mcluding Security Policy) within the whole
Or ganization
- SECUrty tneasures are mantained and communicated
Defined - lack of application controls
Lewel IV - uniform approach to all cells and all solutions
- husiness perspective 13 in effect
- controls are set to assess the application
Managed
Lewel V - Fuldy aware nisk management
o - securtty strategy m line with business strategy
Optimized

- ensunng securty 18 a process (knowledge, wnproverment)

Figure 8. Information security management matuetels
(source: [7])
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Rules of information security management defined

by Information Security Policy are applied for:

» all employees in the understanding of Labour Law,
consultants, interns and other people, who have
access to protected information,

» all existing, currently implemented or to-be-
implemented IT and paper systems, in which pro-
tected information are or will be processed,

« all paper, magnetic or optical storage means,
which contain or will contain protected informa-
tion,

» all locations — structures and rooms, in which pro-
tected information will be processed.

“Rules of Information Security Management” docu-

ment defines:

» goal and scope of management,

* general security rules,

» classification of information (limited, public),

* access to protected information,

* management of protected information processing,

» security requirements for information processing
systems,

» rules on dealing with crisis situations,

* management of information groups users,

« information security management structure,

 rules for delegation of roles,

* rights and obligations for roles in controlling
(security) department,

» rights and responsibilities for roles in administra
tive (management) department,

» reference to byelaws, procedures, instructions and
standards defining information management.

Exemplary byelaws are: information protection bye-
law, computer system user’'s byelaw.

Exemplary byelaws are important as they apply flor a

information users. They might be separate documents

or one document, the model of which contains:

» definitions of basic concepts,

» scope of use of byelaw,

 division and ownership of processed information,

« list of protected information,

» general rules for using information and their
protection,

* rules for protection of information in IT systems,

» rules for using Internet for protected information
processing,

 rules for using information storage devices,

 rules for protected information processing on port-
able computers,

» rules for protection of rooms in which protected
information are processed,

* rules of granting access to protected information,
control of information protection, responsibility
for breaking the rules,

» declarations of keeping information confiden-
tiality.

Security policies for information groups resultrfro
legal requirements and define specific requirements
concerning protection and processing of infor-
mation from a given group (i.e. personal data, ieonf
dential information, stock-exchange information,
etc.), requirements concerning access to a giveupgr

of protected information, as well as guidelines for
creation of particular security instructions andqa-
dures with regard to information groups.

IT system security policy describes specific seguri
rules for such areas as: access control, cryptbgrap
IT networks, servers, workstations, network semjice
business users’ applications, portable computets, a
virus protection, monitoring and detection of ségur
breaches and malfunctions, emergency plans and
procedures for reconstruction of infrastructureusie

ty audits and tests, new systems development and
implementation.

Security rules for IT system areas also define
the needs and guidelines for creation of particular
procedures and security standards. In the stage of
establishing systems they take form of security as-
sumptions.

Standards are documents which describe configura-
tion of particular elements of processing systems,

such as: operation systems, databases, applications
telecommunication network, encryption and electro-

nic signature.

Standards are established in order to ensure appro-
priately uniform level of security of protected anf
mation processing systems. Examples of standagds ar
model configurations of server, e-mail or users
workstation.

4  IT systems security

With reference to strictly IT systems, in ordemteet
security requirements, standards such as ISO 12207,
ISO 13355, ISO 15408, ISO 27000 series and codes
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of best practices such as ITIL [19, 9] standanctha
be used.

The established security solutions, that is: formal
rules, management organization and their technical
implementation (including IT) must, without excep-
tions, apply the rules of best practices named ebov
which were, out of necessity, very syntheticallya-ch
racterized in Fig. 8.

A properly constructed IT system should, regardless

of form and character of information, fulfill three

fundamental criteria:

* ensure information security,

* ensure security of providing services,

* ensure authenticity and accountability of data and
subjects.

First criterion consists of the following elements:

» information confidentiality — which means that the
information are only accessible for the authorized
persons,

* information integrity — which means guaranteeing
precision and completeness of information as well
as methods of information processing,

« information availability — which means ensuring
that authorized users have access to information
and resources connected with them always when
this is necessary.

Second criterion consists of the following elements

 reliability of systems — which means the system
may be always counted on, is user friendly and
“fool proof”,

* integrity of systems — precision of system and
methods and ways of information processing used
in this system,

» system availability — which means that authorized
users are guaranteed access to system and its re-
sources.

Third criterion consists of the following elements:

« Data indisputable — data which is stored in the
system and accessed via the system is trustworthy
and reliable,

» Indisputable of subjects — which refers to precisio
of system-using subject identification and confir-
mation of his authorization to use information ga-
thered in the system,

» Settlement accounts of subjects — which refers
to ensuring that authorized users do not have the

ability to deny having accessed the system and the
use of system resources is documented.

Meeting the so-far mentioned rules of ensuringrinfo
mation security is a basis for evaluation of seguri
management maturity. A model for that was proposed
by the IT auditors association ISACA.

Ensuring information security is a part of activity
which constitutes a response to the identified aper
tional risk factors.

Consequently, it is based on the rules charadterist
for this more general issue, which draw signifitant
from the achievements of quality approach.

Simultaneously, ensuring information security and,
in many aspects, IT security, consists in specifies.
An approach to signalize these rules was madeisn th
work.
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Abstract: The aim of the article is to present and analfeerésults of the questionnaire research performed
in Poland between November of 2006 and FebruaB00f as well as to discuss their meaning for produc
design and manufacturing management. The projeetdiat clarifying the process of how the women
scientists are engaged in technological and R&[Pawese to the needs of women end-users. The study ex
amined economic and socio-cultural factors thdtierfce gender-specific end-user interaction withman
researchers by comparing and analyzing genderigqimR&D in the case of agricultural implementats

for rural applications.

Keywords: gender-specific, end-user, R&D, GDP, product dgwelent process, Lisbon strategy.

1 Introduction ernment in order to improve the innovativeness
of Polish enterprises.

The article focuses on the issues of the generadico

tion of scientific research in Poland with a spkeia

tention paid to the situation of Polish female stigs.

Quantitative research was performed in the Polsh P _ i L .
Fifth chapter describes the situation of women a P

tent Office in Warsaw on the patents that involved ) ) ,
. . and with the consideration of the employment factor
women as well as questionnaire research among wom-

en in Poland in order to verify whether particular and awarded scientific titles.

research and development institutes take into densi Sixth chapter presents the author’s research sesalt
eration the needs and requirements of the prodhait f the participation of women in the creation of inative
users. First and foremost, the answer to the fatigw products that were awarded with a patent in Poland.

question was sought: ,How are women scientists Following chapters include the description of thes
engaged in technological R&D responses to the needsionnaire research: the origin and genesis of the
of women end-users? The questionnaire distinguishedesearch is presented in chapter seven, shortatbera
several phases of product development and the quesation of the research is presented in chaptert,eigh
tions concerned each of the phases. Therefore thgetailed research results are presented in chajster
discussed research might contribute to the impr@vém  summary and discussion on the results influencénen

of R&D projects’ management and/or manufacturing improvement of management is collected in chapter
of products at different stages from the testingsgh ten.

through the product usability development to tlegest
of final shape of the product.

Fourth chapter focuses on the approach and plans
of enterprises in the difficult times of global eomnic
crisis.

Eleventh chapter consists of the literature soufoes

the article.
The following part of this chapter presents theditrre

of the article. It consists of 11 chapters. Afteg tntro-
ductory chapter the scientific research expenditure
in Poland analysis is presented (Chapter 2), wihex
cial attention paid to agricultural sciences, doette
fact that most of the research presented in thelart 2 Science and technology in Poland

is based on the achievements of scientists from thi
area of science. The impact of the science and technology developmen

on the state of economy and quality of life of Hoeie-
ty is recognized in Poland, similarly to most other
developed and developing countries. However, the
turbulent history of Poland, geo-political situatio

Next chapter is characterizing the difficult siioat
of Polish scientists, based on the data from th&&aGU
Central Statistical Office.

Third chapter presents the Innovative Economy Gpera
tional Program 2007 — 2013, elaborated by the gov-
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as well as corruption, nepotism, increasing level Data from Table 3 indicate that approximately 0.6%
of unemployment and many other causes contribute taof GDP is given to scientific research in Polanthew

the common lack of financial resources to financereas e.g. Japan this ratio is equal to 3,3%, &visn
science and technology adequately to the needs andreater in Finland and Sweden has the biggest value
potential possibilities. of this ratio — almost 4% among 31 other highlyelev
oped countries [4]. This leads to a conclusion that

Table 1 presents the resource division on reseamndh _ : _ ) _
science is heavily underfinanced in Poland.

development activities.
Research described below concerns mainly the dgricu G'eat expectations are given to European Union. One
tural sciences, therefore in order to compare wigh ~ Of the directions of the Lishon strategy, approvsd

totality of financial expenditures on R&D activisie (e European Council in 2000, which Poland - and

(see Table 1) the table 2 the employment and expend other EU countries — shoulld realize, is the kr.mgmd
tures from this area are presented. based economy. Successive governments in Poland

declare considerable financial support for scientif
research in modern areas of knowledge, especladly t
ones concerning innovation. It is possible due tom
siderable financing provided by EU for Poland ie th
period of 2007-2013 for telecommunication and IT
projects.

Data collected in the table 2 indicates that morkess
1/10 of the total research and development a&gviti
expenditures are given to Agricultural Sciencedu¥s
from Table 1 will be clearer when presented intrete
to the gross domestic product (see Table 3).

Table 1. Gross domestic expenditures on reseati@velopment activities
(source: self elaboration on the basis of [7])

1995 2000 2005 2006
SPECIFICATION
grand total in million PLN

TOTAL 2132,8 4796,1 5574,6 5892,8
Scientific and R-D unitg 1276,1 2449,6 2617,6 2839,
Science support units 2,8 13,8 25,8 38,6
Development units 2929 791,6 1150,1 11714
Higher education insti- | 5, 1512,4 1760,3 1826|9
tutions

Other units --- 28,7 20,8 21,8

(source: self elaboration on the basis of [7])

Table 2. Employmerdand gross domestic expenditures on research amdogevent activities in agricultural sciences

SPECIFICATION

1995

2000

2005

2006

Agricultural sciences

Expenditures in million

PLN (in current prices)

2457

439,4

474,8

532,1

Em

ployment (in ful

I-time equivalents)

9257

8213

6494

6609
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Table 3. Main research and development activitidgators
(source: self elaboration on the basis of [7])

SPECIFICATION 1995 2000 2005 2006

D
-

Gross domestic expenditures on research and devi
opment activity (current prices):

ratio to gross domestic product in % 0,68 0,64 0,57 0,56
per capita in PLN 55 125 146 155
Employment in R-D activities per 1000 economically 4.9 46 4.4 4.3
active persons
of which researchers 29 3,2 3,6 3,5
3 Innovative Economy Operational Program and effectiveness (e.g. marketing, logistics, ithigtr

tion, IT and management systems) will be supported

Special | iive E o tional P ; as well as purchasing of required material, legad a
pecial innova .|ve conomy pera |ona. r.ogram .or immaterial assets necessary for organizational ggsan
2007-2013, which support investments in innovative

ventures, was elaborated, in order to improve rthe-i 31

vation level of Polish enterprises. Priority inohsd Our specialists are appreciated worldwide, esggcial
projects from enterprises including implementation the IT specialists, which led to the visit of Bilates

of self or purchased new technologies. Additiongl-s ~ (founder of Microsoft) and his plans to establish |
port for enterprises investing in R&D activity indes ~ Center in Poland.

financing of expert advisory and consulting as vesl|

investments necessary to undertake R&D activities t 4 Approach of enterprises in the time of global
include preparation of enterprises to gain theustat economical crisis

of research and development centers.

Special support will be given to manufacturing and Poland noted considerable economical development in

servicing enterprises for new investments with high '€CeNnt years. It was forecasted that such pacewid
innovation potential. In such case supported ptsjec opment will continue in the following decade. Howev

must include the implementation of modem technolo- the global economical crisis emerged also in Poland
gical solutions used worldwide not more that 3 year What let to the slowdown of the development and
back. Activities will support new investments and forced necessary savings in all resorts. This ead |

advisory and training projects necessary for thefi- to the increase of unemployment rate and decrease
zation. of expenditures - among others - for scientifiessh.

Unemployment rate is currently rising. According
to the Ministry of Labor it grew to 11,2% in March
2009 with relation to 10,9% in February of 2009.

Research of Polish Chamber of Commerce performed
in February of 2009 performed on the sample of 160
large, medium and small enterprises indicated that

i . _every fifth enterprise is willing to dismiss empéss.

Investments projects that use modern technological . . -

. . . . . At the same time 87% of enterprises share an apinio
solutions in manufacturing and services, which lead

h i ¢ iderably i d oros that currently we are witnessing the beginning hef t
€ cre.a on O_ NEW or considerably Improved prasiuc s and are expecting the situation to be worse.
or services, will be supported.

Research results are collected in the Chart 1.

All enterprises can be the beneficiaries of thévaiets,
including large enterprises (at least 250 employed
people). Due to the special treatment of the SMigren
prises sector it was assumed that 75% of the ressur
will be allocated into investment activities witligh
potential in this sector.

Moreover, as part of the investments, new organiza-
tional solutions that lead to the increase of pobigtily
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Dismissions and investment

0,
limitations not considered 20,6%

l

Dismissions and investment
limitations considered

42,5%

Employees will be dismissed 18,1%

l

0% 10% 20% 30% 40% 50%

Chart 1. Enterprise questionnaire
(source: self elaboration on the basis of Chamldeg€@ammerce research results)

Nevertheless one can assume an optimistic approachecretaries or dressmakers — jobs usually perfolged
towards this issue. Poland is one of relativelygéar women.

countries — it takes ninth place in Europe accagrdm
its size and eight place according to populatio®,g3
million). Polish people do not have to extol busaal
there is no need for complexes because of its reyltu
history or present activities. It is a member ofngna employment group, to the total number of peopléhin
important international financial, economical andi-m population.

tary organizations such as the World Bank, European i . )
Union and in March of 2009 the tiOanniversary According to the statistics over 50% of the popafat

of NATO participation was celebrated. Thereforgsit in Poland are women. Over 31,4 m'”'m? _people are
able to work, whereas there are 1,6 million women

reasonable to assume that Poland will overcome the i )
current crisis more than men These proportions are changing unfa-
' vorably for women when the employment gender-ratio

is taken into consideration (Table 4); thereforeran

ployment is more painful for women than men.

Generally the issue of employment of women is not
very positive. Table 4 collects the employment leve
in recent years in Poland. The ratio is calculasdhe

relation of employed people, 15 or over in given

5 Social and economic role of women in Poland

Data from the last periods is also not favorable
for women, indifferent from the region of Polaneyh

ties in the United States the concept of the “gtaesk ?rlglnater:n.tﬂgr(:/lls* an Ie)ligmple _Of tW_O ;Eg'?:niams
ing” was created, which meant an invisible bartiext orm €ach other viatopoiskie province In the February

) . Pf 2009 had the domination of women in the group
separated women from reaching the highest caree ; loved — 54 4% 62 th 4). Stiaht
positions. “Glass ceiling” is a symbol of the vititly of unemployed — 54,4% (approx. ousand). Sig

of the possible promotion with the simultaneousasip t;gtt;; |nfd|cator :/vas anted In the opc(;lgklehprlgwnce
sibility to attain it [9]. Another definition whictis ,O% Of unemployed were women and in the kujaws-

describing the mechanisms of women’s’ discriminmatio ko-pomorskie in 2008 59,8% (approx. 65 thousand)

is the concept of the sticky floor, which relateddw- of unemployed were women.
status jobs with no possibility of promotion — pleop
performing such types of work are attached to te |
est level [9]. Such job positions include civil w&nts,

Global social structure is dominated by men and wom
en are playing a secondary role in it. During tbees-

! Data from Main Statistical Office for the IV quartof 2007
according to [4].
2 Source: drogowskaz@agora.pl.
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Table 4. Employment ratio during 2005 -2007
(source: self elaboration on the basis of Main Statal Office data [4])

2005 2006 2007
Average during the year IV quarter
Men 52,4% 54,1% 56,4% 57,4%
Women 38,6% 39,6% 41,5% 42,3%

Table 5. Number of titles of professor granted
(source: self elaboration on the basis of [7])

SPECIFICATION 1995 2000 2005 2006
TOTAL 367 470 503 397
of which women 61 111 136 108
in the field of agricultural sciences 45 56 68 70

On the other hand, significant increase of the role6 Participation of women in the creation of

of women in the economic, political and social life inventions for that apply for patent

is being observed. Awareness of women about the job

market situation and politics is increasing and ynan Polish women are not only involved in performance
women organizations are created — even a politicalof simple jobs like services but also many educated
party of women was created — due to the fact thatwomen are managers and participants of research and
women are educated as good as men and they airdevelopment activities that increase the innovation
to get equal job positions and salaries as men. level of enterprises. Results of their work arealigu

The fact that Polish women are more enterprisimpth @ Source for patent applications. Patent officesdust
women in other EU countries is optimistic. This is Prepare statistics on the participation of womeipan

indicated by the number of women who start theinow tent applications. Main Statistical Office also da®t
companies. Poland is one of the top countries in EUProvide such information. That is why the authotros
in this matte?, Polish women are not afraid to take risk Paper performed hard work in the main Patent Office

and they start their own businesses - small servicd" Warsaw, where the names of all female paterd-cre
tors and co-creators accepted in Poland during 2001

2004 were listed [11]. Female patent project margage
were of the highest interest for the author. Unioate-

ly patent applications do not have the informatbout
the patent project manager.

oriented but also large like the Polonia Theatey$K
tyna Janda) or the Institute of Cosmetics (dr Iférig).

Table 5 collects information about the number odrsc
tific titles awarded to women in general and in fileé
of agricultural sciences (due to the character ®f d
scribed research). Data indicates that considedaly ~ 1N€ order of listed names in a patent applicatias w
er number of women was awarded the professor title€ntirely up to the project team. There are somgepro

than men. In relation to the number of scientifites ~ (€ams With a single female in the top of the naiste |

in the field of agricultural sciences the biggestber ~ @nd others.w.lth several women in the _I'St in random

of titles was awarded in 2006. order. Statistical calculations do not include rece

years, even though patent applications with female

participants are filed in every year. However fh@etto

; evaluate the patent application lasts usually féota 7
Chudzicka J., Wybrane aspekty globalizacji pragileistw,  years. Even some applications are present thataire

w: Wybrane aspekty Zagdzania Wiedz w Przedsibiorstwach | d h h th licati

Unii Europejskiej, Krupa T. (red.), Oficyna Wydawna Pol- yet evaluated, even though the application was pro-

skiego Towarzystwa Zagdzania Produkgj Opole 2006, p. 77.
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vided in 90ties (usually cases that have the legalthe gender of the applicants. For example it isl har
aspects not clear). Presented data collection sbates evaluate whether Idris is a male or female namehSu
concerning published patents and reveals all womemproblem was encountered three times in the analyzed
creators and co-creators. Therefore this informatio data. Table 7 collects the number of patents with t
shows the number of Polish women who created orunspecified gender of the applicant.

participated in the creation of patents, but doet n g4, example tables 8 and 9 present data aboutedppli
indicate how many of the women single creators andinyentions and granted patents as well as the rirdoer

managers of patent projects are. In order to CéuX  ion apout the utility model applications (witheageci-
the patent project leader was one would have ttacon  fioq gender of the applicants) based on the data fr
each and every team, what seems practically impossiiha Main Statistical Office.

ble.

Table 6 collects all the patents applications atsmkpy
the Polish Patent Office 2001-2004, which included
women as participants.

However, when comparing data from tables 6 and 7
with table 8, one can see that in 2004 the number
of women participating in granted patents is thghhi
est, what leads to a conclusion that Poland hag mor
One of the difficulties in gaining this data is the female inventors every year.

Patent Office dies not provide information about

Table 6. Number of granted patents with femaleigipgnts
(source: self elaboration)

Year

2001 2002 2003 2004

number of patents, in which women participated 302 316 256 419

Table 7. Number of patents with the unspecifieddgerof the creator/co-creator
(source: self elaboration)

Year

2001 2002 2004

number of patents with the unspecified gender efabplicant 1 2 5

Table 8. Domestic inventions and utility model2300-2004
(source: self elaboration on the basis of the datavided by the Main Statistics Office [7])

Year 2000 2001 2002 2003 2004
Patent applications 2404 2202 2313 2268 28381
Patents granted 939 851 834 613 7178
Utility model applications 1274 105}7 865 732 648
Rights of protection granted 680 484 568 666 394
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Table 9. Domestic inventions and utility model2005-2007
(source: self elaboration on the basis of the datavided by the Main Statistics Office [4])

Year 2005 2006 2007
Patent applications 2028 2157 2392
Patents granted 1054 112p 1575

Utility model applications 600 625 604

Rights of protection granted 829 869 605

Data in table 9, in comparison with the data from-p The study examined economic and socio-cultural
vious years (Table 8), indicate that the ratio leetw  factors that influence gender-specific end-usesrat-
patent applications and granted patents has irenleas tion with women researchers by comparing and analyz
over half of the applications were granted withetept. ing gender equality in R&D in the cases of two tech
Information in tables 8 and 9 indicates that thes t Nologies — agricultural implements for rural apation
number of rights protection granted in 2004-2007 and teleservices - and in two transition economies
is higher than the number of applications. The mostP0land and China [2].

probable cause is the delay in granting these gjght As part of this project, questionnaire research pes
therefore some of the right protections can retate formed among women scientists in Poland, November
cases originating before the year 2004. of 2006 and February of 2007, mainly from the feld
of Agricultural Sciences and Telecommunications;

One of the main issues that the inventors fighhwst
as well as few scientists from different areas rodw-

the transfer of scientific inventions into busingsac-
tice. Therefore there are many active initiatives t ledge. Author’s research concerned specialists them
improve this situation. One of such examples can pelield of Agricultural Sciences. Listed project indes
a conference organized in 2007 by the Enterprisingresuns for both Agricultural Sciences and Telecarmm
Poland foundation and Independent Students Unionictions, although this paper focuses in detaisdits

from Warsaw School of Economics “Innovators — the @nd their analysis in different scopes as well f&s t
program of transferring the science into busineas-p conclusions of the author based in the interviewh w

tice”. The main topic of the conference was to dete WOmMen agricultural scientists and ladies who, despi

mine how to allow and effective and profitable stem working in institutions connected with agriculture,
of knowledge into practice beneficial for the eptees ~ Indicated their specialization as ,other”.
and the society. Selection of the respondents for the designed munest

Following part of the article questionnaire reskarc N&ré was not an easy task. Information displayed i

results, which was performed among women scientistdh® Polish scientific websites, which seemed tatiee
in Poland from November of 2006 and February best solution for this type of research was usuialy
of 2007, are presented. complete, outdated and included information only

about scientists with the Ph.D. title at leastwhs
extremely difficult and time consuming to search fo
information about companies who employ women
scientists and get some contact information holiiady
the selected respondents will be kind enough tevans
the questionnaire. Some of the responses did Rot in
clude filled in questionnaires. Sometimes the rasps
were a tough lesson of humility, due to the fagcttth
some of the answers included unpleasant comments.
In one case a respondent did not like one expmed#sio
the questionnaire, even though it did nit influetice
understanding and results of the research.

7 Background

In January 2006, the projédtomen Scientists in Gend-
er-Specific Technological R&D — How do Women
Scientists in Technological R&D Respond to the Need
of Women End-Users? (WOSISTER) launched with
support from the European Commission. The project
aimed at clarifying the process of how women scien-
tists engaged in technological R&D respond
to the needs of women end-users.
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On the other hand there was a respondent who wa$ Results of a questionnaire survey

enthusiastic about the research and provided absie

sary answers. 9.1 Sample characteristics

Some of the respondents required some proof amd ide

tification for the questionnaire what indicatesttttee ~ Before starting to analyze the results of the meait
women were not willing to provide answers to an-ano ©f Our survey one has to look at the structure wf o
nymous interviewer. It was one of the reasons forSample from the point of view of characteristics
a strong engagement in the collection of the resgen Of respondents.

by the author. One of the questions required to estimate the emgg

Most of the questionnaires were delivered perspnall Chart 2 presents the quantitative result and theepe
by the author to the respondents located in Warkaw. 29€ of each age grotip

some of the institutions employees were not alloteed >=61
fill in the questionnaire due to the policy of cialein- [ 93/,,
tiality. Fortunately such cases were not commonstMo

respondents were not keen on filling in the questio e
naire so receiving the answers required much engage |[30%
ment, encouragement and persuasion. Moreover the

author tried to thank every respondent e.g. viea@-m

Despite the hard and time consuming work, the autho
managed to collect a relatively high number, in the
limited field of the research, of 100 responseshwit
guestionnaires.

The following chapter describes shortly the questio 4150
naire research.

26%

8 Characteristics of the questionnaire research

Chart 2. Number of respondents in particular agegs

The survey has been run on the sample of 82 women .
(presented in numbers and percentage)

researchers working primarily on the fields of At
tural Technologies.

Other

Research was performed at universities, researdh an 6
. . . . . 7%

development institutes and agricultural companres i

Poland.

Public University
45
52%

Research

The purpose of this questionnaire was to carry out | i
a quantitative analysis of how, and at what stéfgbe el
R&D process, interaction between end-users and

researchers take place. In other words, how atemys
er preferences integrated into the product devedopm Nonpublic

process? 3
4%

The questionnaire mainly consisted of multiple choi

simple questions. There were also provided possibil ~ Chart 3. Type of employer (number and percentage of
ties for comments to each question, in case sonyebod people employed in particular institutions)
wished to clarify his position. However, not many

of the respondents provided comments in writemfor Results in the chart 2 indicate that the majorify o

but rather in the form of remarks in discussion. the respondents were qualified in three age groups.
Percentage in all of these groups was similar.tRela

* All charts and tables in the chapter 9 are autheleborations.
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ly small group were young women (under thirty years between 31 and 60 years and scientific degree @.Ph
of age) and women over 60. (wit a relatively large group of professors), place
Most of our questionnaired women worked either Of €mployment — public university or research and
in Public Universities or in Research Institutese(s d€velopment institute, experience in managing astle
Chart 3) and it seems to more or less mirror theahc ~ ©N€ Project.

structure of employment of researchers in Poland. With all the factors considered it is possibletttes that

Questionnaire respondents were also asked to tedica OU" duestionnaired women where competent enough
their scientific title. Chart 4 presents the number [0 tréat their answers as reliable.

of people with the title of M.Sc., B.Sc. and Phlthe

last case also people with additional titles angreles 9.2  General integration of user's perspectives at

are taken into consideration e.g. professor titlehe institutions
post doctoral degree. Results are presented iremerc
tage and quantitative. At first we look at the institutions our respondewniork
BA/BSG for. For the purpose of this study, we have divided
0 the process of developing and bringing a product to
0% the market into three broad phases:
MA;’;‘SC » the research phase (the discovery of new know-
16% ledge),

» the product development phase (developing the
technical functionality of the product),

* the design phase (modeling, shaping and re-
designing the product).

PhD . . I
69 Questionnaire concerned the activities of the nespo
84% dents in particular phases of product development.

The question was as follows: In the work at youtiin
tute/department, do you integrate user preferebges
consulting with or receiving any kind of feed-back
from prospective end-users, either directly or tigio
other types of market research studies:

Chart 4. Scientific degree of questionnaired women
(in percentage and quantitative)

People who had high influence on the created upcom
ing projects/products were of special interest.réfoee _ _
the author had asked whether there were any peopl€, N the research phase? (answers in percentage and
currently or in the past managing projects, amdrey t quantitative are presented in the chart 6),

respondents. Results are presented in percentage af N the product development phase? (answers in
quantitative in the chart 5. percentage and quantitative are presented in the

chart 7),

No

Never

Not Applicable
3

35% 6%

4%

Yes

65%

Sometimes
17
21%

Always
20
24%

Chart 5. Project leaders (in percentage and qaing)

Often
37
45%

It is easy to see that the majority of respondéatge
a Ph.D. degree and 2/3 of them had experience withChart 6. Integrating user preferences in the rebeginase
project management. If particular values from the e in the design phase? (answers in percentage and
charts 2, 3, 4 and 5 are compared, one can conclude quantitative are presented in the chart 8).

that the typical features of the respondents wage:
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work for are not very often distinguishing preferes

of males and females when interacting with endsuser
and then, consequently, when working on their prod-
ucts.

Never

Not Applicable
6

7%

Sometimes
22% Answers to the question: Does your institute / depa

ment distinguish between male and female prefesnce
in the interaction with end-users (e.g. in end-us®er-

Sren sultations by focus groups or/and demand surveyr®)?
34% presented in the chart 9.

Always

32%

Chart 7. Integrating user preferences in the prbduc
development phase

Not Applicable
12
15%

Always

Often

Never 2%
Not Applicable 8
7 10%

8%

Sometimes -
17 Sometimes

21% 6
7%

Never
59
72%

Always

34%

Often

22 Chart 9. Distinguishing between gender preferemdesn
e interacting with end-users

Chart 8. Integrating user preferences in the prbduc
design phase As much as 72% of institutions never take into aoto
gender differences, 7% take it into account attleas
sometimes, 15% of respondents reckon this queition

It seems that most of our respondents at leastotry Not applicable for their institutions and only 6%
incorporate the end-users preferences into thedagen Of institutions take it into account often or alsafpee

of their research. In all phases of product develept ~ Chart 9).

the answers “often” or “always” were in the scope Respondents who have not answered ,never” in the
of 60 to almost 70 percent (see Charts: 6, 7, 8). previous question were asked the following question

Almost 70% of respondents declare that preferea[@s Have these end-user consultations indicated diftas
often or even always observed even during thealniti in end-user preferences with respect to genderdae
phase of the work on the product — the researchepha You get significantly different results from mendan

a little bit less during the product developmenagsh ~ women?

and the least of all (but not a few — about 60%)rdu  According to the expectations of the author thiesgu
the design phase. This may be explained by the faction was answered by 23 respondents (sum of answers
that large number of our respondents seem to work i other than “never” - see Chart 9), of which only6n
institutions where mainly the initial research ierp  cases the respondents claim that consultationsesith
formed (universities). users indicated for differences in preferences éetw
women and men. No such differences were discovered
in the rest of cases. Result in percentage is preden

the chart 10.

Answers to the following question were expectednfro
respondents who have provided positive answerédo th

Unfortunately, from the point of view of the maiabs previous question — it concerned 6 respondents.
ject of our research, the institutions our respoisie

9.3 Distinguishing male/female preferences in the
interaction with end-users
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Table 11. Phases of aiming products at specificlgen

Number of
answers
During the research phase 3
During the product development phase 1
During the design phase 2

Chart 10. Differences in male/female preferences
of the end products

Special attention was paid to the fact, whethefedif
ences in male/female preferences of the end preduct
were spotted, what have been the practical conse
guences, if any, for the R&D and design process?

This question allowed multiple answers, that is s/
number of answers could be greater than six — & wa
necessary to indicate the gender at which the ptedu
were aimed.

Collected answers are presented in the table 1@ Of
answers, there was 1 case of resulting produdettd
primarily on men, in 2 cases the results of coasiolis
resulted in products directed primarily for womém,
the rest 5 cases the resulting products were &get
at both sexes.

Table 10. Products aimed at particular
gender and gender neutral

Number of
answers
Product(s) aimed primarily at women 2
Product(s) aimed primarily at men 1
Product(s) aimed at both sexes (=) 5

In the answer for the question: If products aimpd-s
cifically at women or men were developed, at which
phase(es) were they made gender-specific? multipl
selections were also possible what affected theltees
collected in table 11.

The respondent, who has filled in all three options
in the answer for the previous (Table 10), hasciteid

the most relevant research phase in the last questi
the earliest phase. Other respondent, who hasteglec
only one answer in the previous question (Table 10)
selected only the option: “product(s) aimed priryaai
women”, answering the last question as the design
phase, what suggests that such product aimed aémom
will be created or is already created. It can beya

of hope for the ladies.

No
68%

Chart 11. Meaning of consultations with end-users

Next question concerns respondents who have ans-
wered “never” in the question: Does your institatio
distinguish male and female preferences during the
contacts with end-users? — there 59 answers to this
guestion (results are presented in chart 9). It mweant

to check whether, despite of negative answer, a re-
searcher think consultations with end-users coalkh
had any practical consequences for the development
of the product(s). This question had 19 positive an
swers and 40 negative answers. Answers are presente
in the chart 11. Therefore every third woman begev
that consultancy with an end-user would have imibge

on the type of created product.

The following part of the paper presents the peakon
experience with gender-specific projects of questio
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naired women, their participation and/or interest specific (see Chart 12). Only 13 of respondentméso
in gender oriented technological R&D. what less than 16%) claimed that 50% or more
of projects in their institutes had been gendecifige

9.4 Personal experience with gender-specific

projects Table 12. Other answers in the question about gende
specific products/projects

This part of the questionnaire was aimed at petsona

experience of women — scientists with gender-sgecif Number
projects. The following question was asked: In your of answers
experience, appr.oxmately hqw many of all produc Not applicable 1
development projects at your institute/departmevieh

been gender-specific (i.e. aimed at either women Onnformation not available 1
men)? Respondents were to determine the relevant;

in their opinion, level. Reached results are preskn | Lack of an answer 12

in chart 12.

Apart from the values presented in the chart the®  Those who declared existence of gender specific
a small number of other answers that are coIIectedprOjec»[S in their institutes have also been askad h
in the table 12. many of them had been targeted at females. Out of 6
Only 68 of 82 respondents decided to answer the setespondents more than a half (38) could not remembe
of questions concerning the total share of gender-any women-oriented project and only in 8 cases {13%
specific projects in their institutes. Of that 4&pon-  the share of such projects in total number of gende
dents (almost 2/3) declared that none of projetts i specific projects has been not less than 50% (beetC
plemented by their institute has ever been gender-13).

95%
90%
80%
75%
70%
60%
50%
30%
25%
20%
10%

5%

2%

0%

slamsue
10 Jaquinu

Y
]

0 5 10 15 20 29 30 39 40 45

Chart 12. Percentage of gender-specific projeaistta®m number of answers
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80%
60%
50%
45%
40%
30%
25%

20% p 3
2 3
15% g g
m -
10% @ o
5%
0% 38
0 5 10 15 20 25 30 35 40

Chart 13. Percentage of projects aimed specifiedllyomen and the number of answers

Similarly to previous questions some of the respon- Table 14. Number of initiatives of the respondents
dents provided non-standard answers that are tadlec
in the table 13. Number of answers
_ ) Aimed at women  Aimed at men
Table 13. Other answers in the question about prod-
ucts/projects aimed at women No 75
Yes, 1 project 3 0
Number of .
umber o Yes 2-5 projects 1 1
answers
Not applicable 3 Yes >5 projects 0 0
Information not available 2 Other answers
Lack of an answer 16 Not applicable !
Lack of an answef 1

Including the nonstandard answers it is possible

to claim that not 13% but approximately 10% of res- Large majority of our respondents have never pregpos
pondents indicated that at least 50% share of femal to their management any gender-oriented projedts —
oriented products in total number of gender-specifi (almost 94%) out of 80 of those who decided to amsw
projects. Such information is certainly not comfugt  this question. Additionally one person reckoneds thi
for women. guestion as “not applicable”.

The focus of the author was also on the fact whethe It means that only 5 persons (6% of all who ansdlere
the respondent showed interest and initiative td&ar have ever proposed any gender-oriented proje€({s).
projects/products aimed at specific gender. Thesque of that: 3 have proposed one project (aimed at vipme
tion was: Have you ever personally proposed to man-and 2 persons proposed 2 - 5 projects (aimed atewom
agement (or equivalent) a product development ptoje or at men). No one has ever proposed more than 5
aimed at a specific gender? Answers included skveraprojects. In case of this question the proportiaresin
variants of answers according to the numberfavor of women.

of projects. Reached results are presented in 1able
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Table 15. The acceptance rate of proposed prajétts Women, M — Men, Resp. - Respondent)

Resp. 1| Resp. 2Resp. 3| Resp. 4| Resp. 5

Projects primarily aimedat: M | W | M| W | M| W |M|W|M

0 (all turned down)

25% +

50% + | +

75% +

100% (all accepted) + + +

The following question: “What has been the accegan cipated”. Results in percentage and numbers are pre
rate of your proposed projects (i.e. what percaentag sented in the chart 14.

of the projects was approved by management to be
initiated)?” was aimed at respondents who showed
initiative in gender-specific project applicatioMul-

tiple variants selection was possible in this qgoest
Reached results are presented in table 15.

Information in table 15 concern 5 people, who have
responded positively on the previous question, eder
there was more than 5 submitted projects. Table 15
presents the acceptance level for these projects —
forwarding the projects to realization.

Gender oriented projects submitted by our respdsden
have mostly been accepted by decision making bodies
(see Table 15). In 3 out of 5 cases all the prapose
projects directed at females have been accepted for
implementation. In case of male oriented projehts t
acceptance rate was 50% in 1 case and 75% also
in 1 case.

One can conclude that although in general gender st majority of our interviewees have never partic
oriented project were relatively rarely proposedoly pated personally in any gender oriented projecly On
interviewees, but as soon as they were submittest Mo 1104 of those who answered the related questiorf (9 o
of them have Dbeen accepted for implementationgyy have ever done so. On the other hand however
by managements of related institutions. these projects seem to have been relatively sifotess
Obviously, taking any conclusions one has to remem-(see Table 16).

ber that we operate on very small samples heréheso
resulting potential mistakes are huge.

Chart 14. Participation in a technological R&D ]
aimed at a specific gender

Taking into consideration the answers for particula
acceptance levels (Table 16), chart 15 presents the
Next question deals with personal participationthef percentage of projects resulted in a marketableleen
respondent in the gender-related technologicaleptoj  specific product.

The question was: “Have you ever personally partici gq 15 cases for both male and female orientecpiDj

pated in a technological R&D project aimed at &8pe  yer 2/3 were at the acceptance level of at 1ea%s 5
ic gender?” — the emphasis was put on the wordi“par (see Table 16 and Chart 15).
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Table 16. The acceptance rate of proposed prajétts Women, M — Men, Resp. - Respondent)

Resp. | Resp. | Resp. | Resp.| Resp.| Resp.| Resp.| Resp.| Resp.
1 2 3 4 5 6 7 8 9

Projects aimed at: VMIWMIWIMIW MW MWIMWIM|W|M|W|M
0 (all failed) +
25% + | + + +
50% + + + |+
75% + + + +
100% (all successful) + |+

0%
6,7%

100%
13,3%

25%
26,7%

75%
26,7%

50%
26,7%

Chart 16. The share of respondents ever thinkiogitab
proposing a gender oriented project in their figide-
search.

Chart 15. The acceptance rate of projects resuitad
marketable product

The last question in our survey concerned the rvgili
ness of women researchers to propose a gendeteatien
project in their field of research (Chart 16).

10 Research result summary

Thus far | have reviewed the general results of our
Out of total 82 respondents who decided to answersyrvey. They indicate for general relative scarcity
the related question 18 (almost 22%) of them has ev of gender oriented research and general lack efédst
thought about suggesting any gender oriented grojecin such kind of research among the surveyed women
in their field of research (see Chart 16). Thisn®®  researchers. On the other hand, it seems thatcgsoje
a bad result and a good forecast for the futurealt®®  that actually had been proposed in most of cases ha
the current state in particular institutions, imme of been accepted by the management of related institu-
gender oriented projects/products, is much worse{w tions. It seems also that projects that have dgtbakn
was indicated by the answers to previous questions)  jmplemented have rather been successful.

In the next chapter summary of the research reaolls | this section | would like to look how the paitia-
their analysis, in different scopes as well asrth@@an-  tjon experiences and the level of interest of cew r
ing for production management, will be presented. searchers in gender oriented projects dependsein th

Moreover, the characterization of similar resegrelt  (j.e. researchers’) selected characteristics. Hehce
formed among telecommunication scientists in Polandpresent our main results divided into three dinmmmsi

and China will be briefly presented.
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the field our researcher work on, type of the eygo  on agricultural technologies. It seems that thediste

and the age group. some interest in gender specific projects in teistar
and mostly it is at least not smaller than in “othe
10.1 Field of research fields” treated here as a comparative group.

The beginning of this chapter mentioned that the re 10.2 Type of Employer

search was a part of bigger research that invohad

only agricultural sciences. In general we haveeddih- Interesting results can also be obtained dividing o
tiated between 3 groups of respondents accordititeto  analysis according to the type of employer. Mosbuf
field of their research: working in telecommunicati  respondents work either for Public Universities%3
sector, agricultural technologies and other sector.or Research Institutes (37%) and these will benta&
Majority of the questionnaires came from scientists objects of our comparisons. Some work also for Othe

from the field of agriculture. Institutions (7%), only 3% of them work for Private
In order to briefly compare the results from parite Universities (see Chart 3). It is important to nie@mt
sectors it would turn out that the general leveinegr-  that part of the respondents had more than onpgeb

est in end-users preferences was the lowest in teletion; therefore table 18 includes the workplace alvhi

communication sector with the average frequencyWas listed as first (main). Selected results ofveyr

of consultations at all stages of the work on treelpct ~ divided by type of employer (institution) are colied
development was only slightly higher than “some- In table 18.
times”. The research seems to be most often caasult It seems natural that on average user prefererrees a
with the end-users in agricultural technologied@ee most often taken into account by research insstute
the average indicator for this sector was rathghhi since creating of new products is the main objectiv
meaning that end-users are predominantly “oftem-co of their research (Table 18). The answers fortaljes
sulted. For other sectors, treated as the comparatoof product creation were mostly “always” and alditt
group from the point of view of our research, thera bit less answers were “often”, meaning that on ayer
age indicator was between “sometimes” and “often”.  user preferences were monitored more than often.
» In telecommunication sector one observed also theThe answers for public universities were mostly
highest number of “not applicable” answers at all “often” and a little bit less answers were “sometgh

analyzed stages of product creation [10]: and more or less 16% respondents indicated “always”

« 15% in research phase (with the second highess0 on average user preferences were monitored near
incidence of 5% for “other fields”), “often” options for all stages of product creation.

* 38% in product development phase (with the secondit seems also that research institutes more fretyuen
highest incidence of 11% for “other fields”), differentiate between gender preferences than gubli

* 15% in product design phase (with the second high-universities do (see Table 18 row 2). On the otzerd
est incidence of 11% for “other fields”). however those working in public universities much

The rest of results of our survey broken by fields more frequently admit that consultation on gender p
of research lead us to even more acute observationterences could result in practical consequences for
(see Table 17). It seems that gender specific groje Products developed (see Table 18 row 3).

are neither existing nor interesting in telecommani  Gender specific projects are much more frequent
tion sector. Obviously one can claim that such seve in public universities than in research institu{sse
results are a consequence of very small numberTable 18 rows 4 and 5) which, taking into accoinet t

of observation we managed to gather for that pdeiic  result concerning differentiating between gendefepr
sector. But one can also suspect that high refasal rences, comes as a small surprise. On the other han
we encountered during our survey for this sectorhowever researchers working for the latter havemuc
is a consequence of actual scarcity of gender diirmen  wider personal experience of working in gender gpec
in this field of research. ic projects (see Table 18 row 6).

The situation seems to be more optimistic from the
point of view of our research in case of those wayk
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Table 17. Selected results of survey broken b fidlresearch questionnaired women are engaged in
(source: column 3 - the author’s calculations basadsurvey results; column 4 - [10])

1 2 3 4
Agricultural technologies and
other fields (without telecommuy Telecommunication
nication)

D:z;ggel::sg;ng between male and female 13% 0%
P i Percent of
Do you think that consultation on gender affirmative
preferences could lead to any practical | anSWers. 32% 0%
consequences for your research?
A t of d ifi jects i

ver'age percent of gender specific projects inoasp 15% 0%
dent's institution.
Has evc_er proppsed to management a gend- 6% 0%
er specific project?
Has ever personally participated in an Percent of

P o )_/p P y affirmative 11% 0%
gender specific project?
answers

H thought about i d-

as ever thought about proposing a ger 29% 0%
er specific project?

Table 18. Selected results of survey broken by tfpEmployer (institution) our respondents work for
(source: the author’s calculations based on sumesylts)

Research Institute

Public University

Distinguishing between male and femJiIe

15,6% 11,1%

preferences. Percent of
Do you think that consultation on gendegffirmative
preferences could lead to any practical2NSWers 15,6% 26,7%
consequences for your research?
Aver'age p_erc;ent of gender specific projects inspoe- 8.3% 16.9%
dent's institution.
Has ever proposed to management a gend- 3.1% 6.7%
er specific project?
Has ever personally participated in an percent of

p. . . yp P Xffirmative 6,3% 2,2%
gender specific project?

answers

Has ever thought about proposing a gender 21.9% 17.8%

specific project?

77
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Table 19. The views of women researchers on geitanted research depending on age of respondents
(source: the author’s calculations based on sumasylts)

Age group: ” <=30 31-40 41-50 | 51-6 >=61

g
. - m

Do you think that. consultation on gender prefersramld = 17% 39% 19% 20% 0%
lead to any practical consequences for your reb@arc o
I

Has_ ever proposed to management a gender specific E 17% 4% 14% 0% 0%
project? @
o

Ha§ ever personally participated in any genderiipec E 17% 0% 14% 8% 0%
project? 3]
Q

Has ever thought about proposing a gender specific

. 17% 26% 33% 16% 0%
project?

The share of those who do not have personal experesult indicates that these respondents were never
rience in gender specific projects but still edesught offered any gender related project. This leads ¢ora

to suggest such a project is quite big in both &ind clusion that such research and projects were ofl sma
of institutions, but bigger in research institutEsee importance in the early years of the respondemis fr
Table 18 row 7). this age group.

These results seem to suggest than in more praddct The worst situation takes place in the age grougr ov
client oriented institutions such as research tunsis 60 years of age. None of female researchers albave t
where gender specific issues are more frequerkbnta age of 60 has ever either proposed or personaity pa
into account when working on new products the inci- cipated in any gender oriented project. They haxen
dence of gender oriented projects is lower thamane thought about such a project and they do not tttiak
theory focused public universities. The level deiest  any consultations on gender specific issues coeid r
in gender specific projects among the women relearc sults in any practical consequences for R&D workyth
er is however higher in more practically oriented r are engaged in (see Table 19). This confirms theea
search institutes. assumptions about the lack of interest in gender
oriented research in previous years.

10.3 Age

10.4 General conclusions
The attitude of women researchers towards gender
oriented research also varies with age. In general one can conclude that although thetires
Results indicate (see Table 19), that, in all detibed our interviewees work for tend to monitor the erseu
aspects, the youngest age group (<=30 years) tée in preferences during their R&D activities, they veaye-
est in gender oriented projects is the same andlequ ly distinguish between male and female preferences.
17%. However, in this case the sample is too smallThe situation is especially severe in telecommuitioa

(6 respondents) to treat this result as a commen.vi sector where none of our respondents declared it.
The highest interest in gender oriented projectsali N 8 0f 11 cases recorded consultations on genger p

aspects included in table 19, was shown by respasde ferences have lead to development of gender odente
from the 41-50 age group. Little bit worse resultwe ~ Products, but only in 2 of them the product devetbp
observed in the 31-40 age group, although this grou Was directed primarily to women, in 1 case the pobd
supports the end-user consultancy the most. Iragee @S directed primarily to men and in the remaining
group of 51-60 the interest in gender oriented axse 5 cases products for both sexes were developed.
drops to 0%, what is presented in the table 19hSuc
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Almost 2/3 our respondents could not remember gf an Although, with economic development the educational
gender oriented project that had ever been implésden level of women workers increases, still it is nighh

by their institute, although the total share of bsuc Statistical data of 2004 year show that only 6,59%
projects is not negligible (15%). The projects igpl women workers have received the education of celleg
mented by the institutes our respondents work fer a or above (source [6]).

also rather rarely directed primarily at women (12% | position in social hierarchy of Chinese women ¢
of total number of gender oriented projects onageJ.  pe confirmed by the experience of the interviewers.

As far as personal experience with gender orientedOften the interviewers were not allowed in housd&ol

project of the women researchers we spoke to it iswhen the man was not present. Interviewers were
rather limited. Vast majority of them neither haaeer informed that nobody was home, even though few
proposed gender oriented project to their managtmen women were present. Women were not eager to pro-
nor have ever participated in such project. One hasvide answers when men were not present. In such

to admit however that both the acceptance rate forcircumstances it is difficult to expect gender-otesd
proposed projects and success rate for implementedesearch from Chinese scientists.

projects seem to be reasonably high.

The level of personal interest of women researcherl0.5 Meaning of the research in management

interviewed in gender specific project can not besi-
dered as high either.

In general, those working in telecommunication @ect

are completely uninterested in running any gender

oriented research on their filed. The situatioragri-
cultural sector, on the other hand, seems to beamn
tively well.

It seems that although those working in product

oriented research
in running gender oriented research, the more theor
oriented researchers working for public universitee
also inclined to do it.

General level of interest in gender oriented redear
tends to fall with increasing age of researchers.

The author hopes that the research will encouragie b
the scientists and the management, from the compani
employing our respondents, to have a habit of donsu

ing the product end-users and develop more gender-

oriented products and services.
The research was a part of a bigger research snBol

institutes are more experienced

sciences

The strategic objective of described research was
to boost gender equality in technological R&D thgbu
promoting increased participation of women in such
work. The study aimed at developing a better under-
standing of the gender issues in scientific reedoth
from the aspect of scientist as well as of end-user
Through analyzing the influence of gender rolesjso
cultural contexts and stereotypes the study shimd
prove the status of women in technological R&D.

Research included the whole Poland in its scope& wha
contributed to the rise of awareness of the needs a
expectations of end-users of products. The respusde
were often in managerial positions what allowedrthe
to take decisions and change the approach towheds t
designing or manufacturing of products and services

One can wondeto what extent is technology gender-
neutral? There definitely are products that are used
both by men and women but can have different appear
ance and functions. Such example can be a mobile

China and Nordic countries. The research shows thatphone which would probably suit women better having
theoretically, men and women, who have even estabg small mirror installed instead of e.g. computzmgs.

lished a political party to protect their rights, Poland
have equal rights — the situation in China is mdith
ferent.

We should remember that China is a huge countty wit
large differences between regions and provincesirBu
general, the female roles propagated in the adeerti
ment culture are usually connected with girl friend
wives and mothers, highlighting their importanceha
family and relatives, rather than their roles asfes-
sional scientists, precious for the state and socie

It could have a nice shape and color what is nof ve
important for male users. In agriculture some tools
could be smaller and lighter as well as nicely giesd

to encourage female users to purchase. Men prefer t
have multiple functions and plain colors e.g. iecel
tronic equipment. Decedents should formulate some
kind of consultancy with the end users and inclilnedr
needs in some or all design and production phases.
Sometimes it would require major technological
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changes but take into consideration the marketaatu [1]. Moreover, Avon organizes many events in order

tion it can be profitable in long term perspective.

Research was aimed at woman scientists in ordefi€urial Woman” c
Life”, aiming to raise awareness and knowledge abou

to stimulate the participation of women in scieacel

to improve the situation of women e.g. ,The Enteepr

competition or ,Great Campaign for

technological development and hoping that they doul breast cancer.
better understand the needs of other women. EverDescribed research will contribute to the increase

though currently the gender issue in scientificagsh
in institutions was not relevant the research dange

of interaction between women scientists and endsuse
and technology providers will be encouraged to Heve

this situation — many respondents made such stateme op technical applications geared specifically talsar

The research was performed also to draw attentionVomen end-users.

to the small participation of women in public sees
management [8]. Such management includes such satl
cial and economical areas as: public health, public
finance, infrastructure, public safety, educatiomda [1]
culture. The single cases e.g. the president ofsévar
Hanna Gronkiewicz-Waltz or the selection of Katarzy [2]
na Chatagiska-Macukow for the president of Warsaw
University, are not satisfactory. Drive towards &qu
rights for men and women as well as eliminatiorhef 3]
.glass ceilings” is necessary e.g. through prongptin
women to top positions. Until now in Poland therasw

no case of a female parliament speaker or president
Unfortunately, ,where policy is set, decisions arade [4]
and a culture is developed, women are lacking, nggaki
senior teams mono-dimensional and so impacting upon
their ability to create strategies that meet ticestom-
ers’ needs” [1]. [5]
6]

One can assume that monitoring of situation of wame
handicapped people and ethnic minorities will léad
the ,equal opportunities in employment” policy.
In Poland this concept is relatively new and little
known. In relates not only to women: “Equal employ-
ment opportunity policies are human resource man-[8]
agement measures taken by companies, aimed at pre-
venting discrimination and promoting equality in [9]
the workplace” [1]. However, the main objectivetlos
concept is to counteract women’s discriminatiortios
labor market by increasing employers’ knowledge and
interest in managing gender equality within compahi
environment.

[10]

There are cases of enterprises that promote women
in order to make the employment and promotion possi
bilities equal for both sexes. One of the exampks

be the Avon Cosmetics Poland, which employs 72%][11]
of women and only 28% of men and the managerial
positions are held by 68% of women and 32% of men
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Abstract: Characteristic of morphology and the identificatiminprocess category structure of are a crucial
stage of its implementation within enterprises @ as it determines the final effects of processediza-
tion, which is producing and realization of add@atlie for market participants. In this paper autthescribe
the essence of added value, its functions andr&ttat form this category in the understandinghefcon-
stant-flow organization that is set on realizedcpsses. Performing analysis related to creatiornrealiza-
tion of the added value, in the context of the basins of functioning organization of processes astzb-
lishing perception means and interpreting the @eaif added value within the processes of custcanelr
enterprise environment.

Key words: process, process organization, value, value added.

1 Introduction » performing analysis related to creation and realiza
tion of the added value, in the context of the dasi
One of the most essential categories, taken irtouat aims of functioning organization of processes,

in enterprise performance assessment, is the added establishing perception means and interpreting the
value. Concepts of the subject, well-known form the  creation of added value within the processes of cus
literature, explain its essence as well as arddsés for tomer and enterprise environment.

a content-related discussion. Due to the multi-dime
sional and multi-aspect manner of the concept
as well as the lack of solid measures, those tbganie
less useful in planning, operational and other gana
ment process for managers.

2 Process category issues in the aspect of added
value

Among many different pictures and interpretations
The main goal of this work is to try to order tissies  of enterprise activities in terms of market econpmy
connected with such categories as: process, procesg category of process and process based activities
organization, added value and to indicate relationwell as process organization have a well estatdishe

between them. Justification for this aim is thet fihat place. Chosen definitions of the process categoey a
creating management instruments should always beyresented in Table 1.

preceded by specifying the issue of given category,
pointing out the source of its beginning, findiitg
receivers, stating the transformation that givelegary
undergoes from the input resources into output
resources as well as relation between this categuady
other categories.

Characteristic of morphology and the identification
of process category structure of are a crucialkestdgts
implementation within enterprises as well as itedet
mines the final effects of processes realizatiohictv

is producing and realization of added value forketr
participants, what is indicated by quoted defimio

Moreover, it should be noticed that there is a 98P | general, regardless of what processes will t&e th

p;esent both in |mprovemefnt theory and in pr"_"Ct'Ciobject of the research - they should be treated@eat-
of management systems of processes, concerning t ﬁ‘lg, precisely defined course of activities, wilkarly

creation and realization extent of added values T#i

why the following deliberations are justified:

» to describe the essence of added value, its fursctio
and factors that form this category in the under-
standing of the constant-flow organization thegds
on realized processes,

defined start and ending, determined by material an
information flow, including basic and supporting
activities creating the value from the point of wie

of customer and from the point of view of the ente
prise.
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This flow of goods and information implies creating Change of the roles and the meanings of the categor
a value for every market participant through transf
mation, linking producing spheres with usage sphere research on its influence on the effects
Not only these processes, which create added valuegnterprises, refer to the problem of creation @atiza-
in the result of the flow of goods, but also the®mwho
are responsible for its creating in the resulthaf low

Table 1. Examples of definitions of the processgaty
(source: the own study on the basis {1], [5], [112], [21]; [27], [45], [46])

Author

Definition of the process

M. Christopher

Every kind of action or set of actions, within auglthe value to initia
resources and passed on to the product to thenekter internal cus
tomer

J. Dangel

Chain of actions aiming at producing value (produmt services), ful
filling customer requirements

T. Davenport

Structured arrangement of actions aimed at produairspecific value
for individual customers or the market

Related group of activities, which common resulhgs value for the

M. Hammer
customer
M. Hammer Collection of activities that takes one or moredsof input and create
J. Champy an output that is of value to the customer.
A. Kupczyk, Gathering mutually related resources and actioassforming input

H.Karolewska — Mréz,
M. Czerwonka

resources to output resources, creating value frenpoint of view of
customer.

- Series of actions with measurable resources andsuredale adde
H. Striening
value
Table 2. Characteristic of process orientation
(source: [3])
Level Features/Direction of change

Generating and transformation
process

Connection of individually functioning spheres igaynamic and inte-
grated process (development, marketing, produckigistics, technology
etc.)

Product development

Creation of cooperation process (cross-sectioentdrprise functions, in
order to properly prepare the product with regarthe responsibility in
this matter

Internal and external relations

Including supplieetailers and customers (final users) in the pebd
development process

Searching for consensus and op-
timal solutions

Utilization of process and negotiation abilities veell as solving conflicts
within the team, in order to take optimal decisons

Creating management teams

Integration of work seasrwell as enlarging mutual confidence and
tolerance on the basis of process oriented wor&rorgtion

of information, are included in it.

of process, noticeable in recent years, as welhas
reached b

tion of added value and, what is most importandeald
value for the customer as well as for the entegpris
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Creating a value in a form of: products,
services, information, comfort, access, staff,
image, qualitv, price...

Enterprise - Customer

Creating a value in a form of: cashflow,
profitability, feasibility, information,
experience, image.

Figure 1. Value creation for customer and the @nise
(source: the own study on the basis [44)

Process approach towards organization paradigmbe no added value for the enterprise without treedd
listed in the literature to organization, among athi  value for the customer (Fig. 1).

one can name changes in the way of thinking and-act aqged value of a enterprise is created by the custo

ities in the area of formatting structure of creatand depending on product range and provided servicas th
transformation value, product development, rel&ion iha customer is interested to purchase.

between suppliers and receivers, customers prablem
solving, aiming at systemized and synergetic sahgti
in sphere of identification and rationalization adsts
as well as aiming at wider and effective usage ofl-m
ern methods and tools of management [3] - theyrare  Process orientation assumes horizontal flow ofviidli

essential process orientation development stimuli. ual processes, realized within creating and retiiza
of added value for customer as well as the addeeva

for enterprise. Order and sequence of processamis
ditioned both by with endogenic and exogenic fagtor

The entity of change from the general approach to_determlnlng the Tc,electlon of key factors of .entlex-:pr
operations and its strategy as well as with factors

wards process oriented approach in enterprise man-

agement is collected in Table 2. Basic assumptionsdemrmInlng possessing and holding competitive adva

being the foundation of processes orientation & th _tzget_?f tthe er;terprlse in the rlnarket. chlrfg:u?;ﬁm
management as well as its role and meaning in thedentrication of processes can leave crucia

aspect of added value creation process for aligpart processes beyond the analysis. Precise identditati

pants of the market are determining new structureOf process requirements for the organization shoeld
for the enterprise concept performed from the point of view of the customer.

_ o . o _ Hierarchy of main processes from perspective aérent
Enterprise organization perceived within processrer prise and from perspective of customer is presented
tation will be defined, in the course of mentioned i, the Fig. 2.

considerations, as structured net of dynamic peees
creating the desirable added value for the cust@mer
added value for the enterprise.

It is important to draw attention to the place areli-
zation of the value creating process as a part
of the process orientation of the enterprise.

3 Process Organization characteristics

Presented hierarchy of the main processes from the
perspective of the enterprise and from the customer
perspective, shows two approaches which condition
It can be assumed that foundations of process @&@an gach other. It pictures the field of the influerdendi-

tion are the key determinant of enterprise tramséor  \;qyal processes on the most important areas fram t
tion, therefore are the basis of identification bafsic point of view of given organization. Such processes

processes connected with creation of added valugyistinction aids decision making about the allomati
for customer as well as added value for enterprise of individual processes in the enterprise, partidyl

Enterprise functioning success factor is measungd b in relation with creation and the realization oé thdd-
the growth of added value for the customers. Thare  ed value.
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Summing up, it can be accepted that the process-ori Resulting from interpretations presented in thdetab
tation determines and stimulates not only transéerm the development of the enterprise towards process
tion of the enterprise, but also is key determirzant organization causes that certain aspects of tregyogt
ticular process identification, especially in thé@esion of the value are becoming obsolete and looses their
aspect of creating the added value for customer andneaning, however others are updated and become more
added value for the enterprise. Process approactmportant. The arrangement of the value was not and
towards organization management results from thewill not be a stable structure.

need of the search of the new sources of creatidg a

. Regardless of the character of change, resultiogn fr
the realization of the added value.

the character of processes organization, one cim-di
guish the most important functions of creating #mel
4  Creation and realization of added value — realization of added value, table 4.
determined meaning of keywords Value of the process organization is determined

through factors of creating and realization of atde

The literature presents rich examples of interpretationvalue for every market participant in the processes
of added value. First reports originate in the secbalf arrangement in the enterprise

of 18" century. Chosen definitions are presented in the

Tab. 3.
Market and customer expectation research
i}
.} -
= Acquiring contractors =
e iz
=
= 3
E" Designing products and services =9
k] 2
= =
-5 @
= _ . el
rj Manufactunng and lomstic
Salez and purchazing
MManagement and development of human resources
u -
z -
= MManazement of strategv and information =
ik}
5
3 5.
" financial manasement =)
= =
2 £
E—. ]
o . o
= azzet and matenal manazement g—-
&3] 7]
Change and improvement management

Figure 2. Main process hierarchy from enterprisé @rstomer perspective
(source: - own study on basis: [10])
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Table 3. Interpretation of value categories

(source: the own study on the basis [43],[7], [8], [14], [15], [23], [17])

Author Interpretation of the value category
Value of things is basing on their usefulness, Whaqual to the usage that one can do df it.
Condillac We act according to their usefulness, we create desnore of them, it means we beligve
1776 that they are suitable to use which we want to ntdkbem. And this opinion is just called
the value Trade and line in their mutual relatipn
Products receive a new propriety in the social hf&ich is born from mutual relations, al-
La Troshe ready existing between people. This propriety & vhlue. It inflicts that products become
the wealth and, practically saying, there can motdo much of them, because overage sur-
Lret plus becomes the centre the receipt these which tha lack of About the social income in
the reference to value, circulation, industry amtieenal and internal trade
C.K. Glover Value marks the probability that old customers wellurn to the old place even then, when
1810 there is no old trades folk or salesman lgfilpations of Unquoted Shayes
Value depends on the extreme degree of usefulRegmrd this the value of the work is also
W.S. Jevons | defined by the value the product, and not the vafyeroduct by the value of the work. The
value consists in the interchangeable relationiingebetween one subject and another, |be-
1871 tween such this quantity of one, and such quanfityecond [theory of thpolitical econo-
myj.
Value is the degree, in which every elements ofadagealth takes part in creation of the
Proudhon
whole.
Value of a thing is based on work, necessary tpribgluction (...). The value has two vayi-
A. Smith ous meanings. From one side it favors usefulnesehin object, from the other side, the
' opportunity of the purchase of the different goedsich possession of this object gives.
This is so, the distinction of usable value anchexgeable value.
The value presents formal opinion of phenomenacgsses and the results of manage,| in-
fluencing the formation of their role and meaninghe social life, from the second point
of view - it is the coefficient of the economic mésg of these phenomena, processes |and
D. Ricardo results, deciding about the behavior of econondéviduals and natural persons.
Arrangement of value has many varied values, whichcern its superior aims, self-
assessment, different systems as well as individual elements because of played parts
and executed assignments, resulting from supeinoofgiven system.
o The value is any material or ideal object, ideairmtitution, real or imaginary object,
J. Szczep@®ki | i relation to which individuals or community pagspect, they attribute its important part
1970 in their life and they feel endeavor to his achieeat as the compulsiolie elementary
notions of sociolody
M.Scheler The value is all what is valuable in the definit®ation and in the definite conditions of the
1990 given momentThe problems of the sociology knowledge

The value is defined in three significant dimension

be

a) the good, that is the one which is valuable amdiit make up the aim of human,
M. Gotaszewska b) the answer of the need (what lets human beingrigvay live, develop and im-
1994 prove),
C) general idea, having of the momentous meaninghfor and societyThe fascina-
tion with the evil. Essays from the theory of thkig.
The value for the customer is the offered sum @fuleess that is the general evaluatjon
P. Kotler of the ability of the product / service to fulfifis needs. Usability (usefulness) should
1994 percieved as the collection of the propriety of greduct / the service thanks to which

satisfies some needs [Marketing].

it
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Table 4. Functions of creation and realizationdifed value
(source: the own study on the basis [43], [41], [423])
Function Meaning

Integration It depends on inspiring, joining andusing of human actions, their thinking, attitudel &eha-
vior within the enterprise. People that are integptdby certain values take and realize joint ac-
tions to fulfill those values.

Motivation Is inseparably connected with the fdattenterprise has to be admitted as axiologidabben
account of creation or selection of certain valisesr environment. Any behavior determining ¢
co-determining factor, in this case people thatafgein this enterprise or its processes.

Protection Relates to wealth possible to multiply by the emtise and to value maximization, which posse
ing strengthen wealth itself.

Table 5. Worth determinants of enterprise procestest of identification
(source: the own study on the basis [43], [23],]85
Factor Operation scope, meaning

Enterprise worth in the ma
coeconomic take

Economic cycle
Interest rate

Enterprise worth in the sco
of financial results

Return of investment
Risk of investors decision

Worth of the enterprise in t
scope of reorganization of
assets and capital.

Canvassing
Fusion

Split

Leverage buyout
Stock emission

Worth of the enterprise list
on stock

W =nP

W- market value of the enterprise
n-number of stocks emitted by enterprise
P- market price of one stock

Worth of the enterprise not
listed on stock

PV =% (CFi/ (1+r))

PV — present value of future financial income

CFi — financial income in next years

r; — discount foot

Value of enterprise according to this formula isided by the expected stream of the futu
incomes that the owner of the enterprise expeatsaoh in the considered temporary hori-
zon. Flow of income consists of profit after taratand depreciation. These two compong
create the supply of the money which the ownerfagly administer.

Worth of the enterprise fro
an employee point of view

mThe level of individual wages.
The level of net wage of an individual employee.

re

nts

Worth of the enterprise fro
an investor point of view

mAbility of generating future profits. Investor seesuch possibility to locate capital, which,
with given risk rate, will guarantee him maximunture rate of invested capital, i.e. return
possibly shortest time.

n

Market value of the enterp

It is estimated during market transactions. Inlsarnly determined ex post. Before the tr
action one can only try to estimate the priceokglinot concern continuous transactions.
ket value before the transaction can only be deteranthrough analogy.

Ans-
Mar-

Thevalue of enterprise in{
aspect of the economic val
of the enterprise

Ability of the enterprise to generate profits.islreflected in the discounted net money str¢
(Cash flow.

Value of the enterprise as
living, economic organism

Results from functioning of a certain organizaticieam without the regard on the conditig
of financial resources. It reflects the synergeffect, which occurs thanks to the existencs
of organizational structure, staff, abilities ahd fualification of manageress, cooperative

>

relationships, goodwill’ etc.
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In the context of issues we considered, value cayeg main aim of enterprise process, partial aims redlizy

of enterprise is the dynamic and open arrangementndividual processes in this range (the component
of material, financial, personnel and mission eatg, of main process) and the activity component of
which are created in the consciousness of emplagde  processes.

the rest of the people, which are involved in theee

prise operations [43]. 5  Processes Taking Part in the Creation

Value is a multidimensional and multiaspect catggor of Value

that is in a direct way connected with management

processes instruments, determined by the mark&tpar The Idea of modeling and the realization of proesss
ipants that it refers to. transforming initial resources into final resourcpso-

Necessary condition of realization of all aspects, Viding the largest added value for all participanftshe
dimensions and category determining factors of theMarket. The example of such an approach is presente
added value is to state the modeling rules, reigiza " POt 2, the essence of the category of pmces

and improvement of processes in case of organizatio PFOP0sed by M. Christopher [Sjrocess is every kind
of processes. of the action, where the value is added to inited

i ) sources and passed on to the product to the iatenn
From the point of view of usefulness of add valatee
external customer.

gory to management of process organization should
it should be determined on the level of realizetivac ~ However, does the added value means the same from

ties in individual processes, on level of processes® POt of view of the customeexternal customgrand
as well as in arrangement of realized processgivém  [f0M the point of view of the enterprismternal cus-
organization. Such approach is presented in the3Fig ~ ©0Me)?

Analyzing added value from such a point of view, Answer to this question pays the attention to goals
it can be defined as a enterprise benefit gaineoplay- for which realization of the process was qualified.
ation activities, processes and arrangement presess The classification of aims in the customer scald an
The opinion of added value in this arrangement hou N the scale of the enterprise is presented irriged.

be qualified in relation to main goals. To this exxt

it should be attached to the opinion of realizatibthe

Structured net of dynamic processes that create added value

Creation and realization of added value in terms of activity
Added value

for all market

Creation and realization of added value in terms of process -
participants

Creation and realization of added value in setup processes

Process of creating value

Figure 3. Process of creating added value in diets/iprocesses and in process setup
(source: self elaboration)
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GOALS OF THE

Enterprise Customer
Goals :
scale scale
* Completely satisfy client market needs
* Obtain a profit that allows enterprise to exist
and develop
Enterprise goals: Client goals:

*Forming an optimal structure of value and
cost level

*Creating new effective potentials
and creating basis for enterprise success

* Aiming to achieve established level of
enterprise profit, in terms of strategy,
strengthening the market position of the
enterprise

* Accomplish enterprise goals through
changing market and environment

*Offering suitable products, services
and information to customers

*Achieving a long-term client
satisfaction

*Rationalization of the real flow
adjusted to customer expectations

Figure 4. Processes goals
(source: the own study on the basis [3], [22], [3(81])

The knowledge of processes aims is an essentgd sta
in identification as well as determination in siigant
extend final effects of its realization, which giener-

ate and realize added value for market participants
Which part of the totality of added value realized
through enterprise goes directly into processes tha
generate and realize added value and on which growt
we can rely on while realizing the concept of pesce
organization?

This question leads to the show of the way of perce
ing, interpreting the creation of added value
in processes. The process analysis in term ofioreat
and realization of added value is presented in the
algorithm, Fig. 5.

Evaluation of processes in the aspect of creatiwh a
delivery of value add require the answer on two key
guestions: if the process can be eliminated without
any damage for advantages achieved by the customer?
and whether the process can be eliminated with no
harm for cooperating processes? If answers on both

guestions are negative, it means that the realized
process is directly connected with creation and the
realization of the added value. However, if thevaars

is affirmative, the most probably we have to de#lhw

the process not creating the added value. Not every
processes which do not directly create the added
value, are the processes needed to be removed from
the structure of the process chain of the entexpris
To mark correctly this group, we should use aujtia

Is this process indispensable? Does customer expect
it? Does it improve the efficiency of operations?tl
indispensable for the business activities?

Negative answers on this set of questions conuisce
about lack of relationship of studied process with
creation and realization of added value, they hee t
superfluous processes. However, if at least ontb pa
from them, we can are answer affirmatively, it ngark
this, that process is indirectly or relatively cented
with creation and realization of added value.
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Grade of chain processes PROCESS NOT
- CREATINGFORMING
Crezting zdded valus ADDED VALUE
PROCESSES
INDIRECTLY
CONNECTED
¥ h 4 ¥
Can the procsss be Iz the process necezzary? WITH CREATION
¥ aT e
elimimated without harm for N OF ADDED VALUE
profits ganed from clients? ¥ ¥
Does clients expect it?
N
N h J Y
Does it improve efficiency of PROCESSES
h J zction'operations 7 RELATIVELY
Can the process be NN
glimmated without harm for ¥ M I CONNECTED
cooperztion with other ¥ Y WITH
ocszzas’? |5 it necessary for enterprise
processss. -essary . CREATION
operations?
OF ADDED VALUE
N N
¥ L J
PROCESS DIRECTLY UNNECESSARY PROCESSES
CREATING NOT CREATING ADDED
ADDED VALUE VALLE

Figure 5. Algorithm of process evaluation in redatio creation and delivery of added value
(source: the own study on the basis [26])

Interpretation of algorithm can be proposed by RikB
followed by P. Schuderer processes division on [3]:

processes directly creating added value, characte-

rized by direct and close relationship with custom-

ers - primitive processes, basic processes among
which it is possible indicate:

- main processes, beginning as well as finishing
(by contacts with customer) on market, creating
and delivering suitable, from point of view of
customer, values and goods in form of product, -«

- auxiliary processes, provoke through main
processes as well as necessary for itself exis-

called secondary (minor) processes, which - helping
directly processes to creation added value - they a
the cause of reason enlargement this value,
relatively connected processes with creation of add
ed value, showing relative relationship with cus-
tomers - so-called third-rate processes, in conside
able degree, especially in the temporary and factua
relatively connected, are "distant” from primitive
processes,

processes not creating added value, not showing
any relationship with customers - so-called po&nti
symptoms of waste.

tence, in somewhat smaller degree connectedThe test of the classification of processes inabgect

with wishes and expectations customers,
processes indirectly creating added value, characte
rized by indirect relationship with customers - so

of creating the added value according to receinetie
algorithm foundations are presented in Table 5.
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Table 5. Processes division on account of inpatéation of added value
(sources: the own study on the basis [3], [5], [1[13], [18], [19],
[25 - 29], [33], [37 - 40], [46])

Process influence on
creation of the added Types of processes
value

- the realization of the customer orders

- the realization of the customer logistic service
Processes directly | - offering additional values for the customer
creating added valug¢ - the minimization of costs leading to decrease pofdiie offer of products and services
(Basic processes) | - accepting as well as dispatch of products acroabzagion of transport processes,
of load, storing, packing and labeling products

the assuring required level of the customer logistirvice

analysis and prediction of logistic situation onrked
identification of customer preferences and expixta in range of logistic service
identification of logistic segments of market
- formulation and development of logistic strategy
- forming a set as well as structures of componehitsgistics - mix
- aim identification and elaboration of logistic auster service realization basis
" - dispose instructions of orders realization andamsts orders
- steering the flow of products by working out theurse of transport processes, traps-
shipment, storing, packing and labeling products
- protecting shopping processes quality as welbssaf products
- protecting quality of service processes
- protection and development personnel qualificatiorange of competence in forming
and realization of logistic processes

Processes indirectly
creating added valug
(supporting
processes)

17

, - protection of abilities as well as potentials afation added value
Processes relatively| _ ‘research and development of logistic infrastruetur

connected with - development of information technology and compstéence

creation of added | _ formation and provide for of the relations and tiégort with surroundings

value - taking care of waste, packaging’s, damaged prodaasonomical way
(third-rate - protection of sale as well as realization of revenu
processes) - protection of financial aspects of logistics (reation of customers orders)
Division of the processes in the aspects of thiu- with creation of added value, showing conditioned

ence on creation and realization added value is1sho relationship with customers in considerable degree,
on the map of creation and delivery of added value in temporary sense and factual, situated as "fdrthe
for every market participants, see Fig. 6. from primitive processes, more essential from point

Building basic of a map of creation and realization ©f View Of enterprise operations. Left hand bottom
of added value is to comply two dimensions of velue ~ COrner are the processes not creating added vaue,
including the enterprise aspect and customer aspect ShOwing any relationship with customers, defined
as the bases of signify two dimensions of creadind as potential symptoms of waste.

the realization of the added value. In right upncare Mapping processes in the shape of creating a eealiz
those symptoms of processes activities, which are tion added value can directly contribute to thepero
directly connected with creation and realization allocation of individual processes in enterpriseeb

of added value. Right hand bottom corner shows mi- proper planning out processes on the proposed map
nor processes, indirectly connected with creatioth a give the answer on the questions which contribute
realization of added value, which helping processes processes to the market success of the firm djfectl
directly creating added value and while they have a  and which of them have an influence on the custom-
impact on it, they lead to enlargement of it. Liedind ers satisfaction level from bought goods or sesvice

up corner of map are processes relatively connected
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Processesrelatively creating added value Processes directly creating

Fealization of
customers orders

Study and development
of logistic strategy

Giving instructions of order realizaty
and customers orders

Assurance of required level o
logistic service of customer

Processes not creating Processes indirectly creating added
value

Breakdowns and
stoppages

Protection of potentials and
abilities of creating added value

enterprise within chain of processes

reation and realization of value addend [or

Rework Explonng and developing of

logistic mfrastructure

A
—

{

Creation and realization of added value for customer within chain of processes

Figure 6. The map of creating and delivery of addade for all participants of the market
(source: the own study on the basis [26])

Presented classification of basic processes ircdime pensable condition of existence and the realization
text of their influence on creating the added valoes  of the main processes.

not take into account one from two groups of thaith  1he pasis of such a point is proposed chain oftioga

of the Porter value, which is, directly processeRting  gng delivery of the added value, schematicallyointr
value, which without a question are so-called aarxil duced in the Fig. 7.

processes. Not placing them in the table is becasise
undisputed influence on creating added value fer th
market participants

Above mentioned proposal of the chain of creating a
delivery the added value include the individualeint
grated with each other chains of logistic processes
productive and remaining processes, which aim is to
produce and realize added value for all marketgart
pants. It is proper also to pay the attention ® fdrct,

Auxiliary processes begin from the contact with the
customer on the market and also finding there their
realization. They characterize oneself somewhallsma
er relationship from expectations and customerfepre nat the growth of the added value created by next
rences. Their essential feature is that, that tete  ocesses, maybe stimulated thanks to the using so-
first of all to delivery, adapting and preparing- re cgjied synergetic effects, understood as the eifies
sources, materials, cooperative elements, semi manuymong the total effect of creating added value iwith
factured articles, etc., in the definite spheredlmfs, the chain processes, among which co-operatiorugets
are also connected with the realization of taskd an 5,4 the sum results of creating added value bytisdl

action in the so-called pre-production sphere attiaiirv processes, among which the co-operation does gpt st
the assembly action [3], whereas they are the dndis [20].
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Chain ofprocesses
directly creating

Creationand realization of added value within the chain oflogistic processes

Creationand realization of added walue within the chain of production

addedwvalue

processes

Creation andrealization of added value within the cham of remaming processes
Chain ofprocesses Creationand realization of added value within the chain oflogistic processes
indirectly

creating added value

Creationand realization of added walue within the chain of production
processes

Creation andrealization of added value within the chain ofremaining processes

Chammofprocesses
relatively connected
with creating added
wvalie

Creationand realization of added value within the chain of logistic processes

Creationand realization of added walue within the chain of production
processes

Creation andrealization of added value within the chain ofremaining processes

Logistics entry

Production

Marketing and Customer service

zales

Logistic exit

Addedwalue fora
market participarts

Figure 7. The structure of the chain of creatind tire realization of the added value with the rdgsdrogistic processes

6

the understanding of the process organization &telsc
fact that the added value category is a multidinoerzgd

Summary

(source: the own study on the basis [2], [7], [2827], [36], [17])

Research performed in recent years indicates the
change of the roles and the meanings of the categor
Undertaken attempt of systematization of issues conof process. In the context of effects reached g/ th
nected with creating and realization of added vatue enterprise the matters connected with creationread

concept with many aspects that are directly relatedfor the enterprise.
to the processes management instruments, determi”eﬁaradigms of process approach in organizations de-

by all appropriate market participants.

lization of the added value have a significant niegn
including added value for the customer and addédeva

scribed in the publication are becoming the stimuli

Regardless of what processes will be the objectof process orientation and became the basis t@rése

of analysis in the context of creation and reailizat

of the added value, they should be treated asitigpet
precisely defined activity process, with clearlyfided
beginning and ending, determined by material and
information flow,

essence.

Process orientation determines identification afipa-

lar processes, especially in the aspect of creation
added value to the client as well as well to emisep
including basic and supporting-ac  pracess approach to organizational managementsesul

tivities creating the value from the point of View ¢om a need of looking for new sources of creatiod
of customer and from the point of view of the enter |qgjization of added value. Necessary conditiorei

prise. This flow of goods and information throudje t

lization of all aspects, dimensions and elemeng th

transformation implies generating the value for all yaotermine the category of added value is the efabor

market participants linking the sphere of produttio o of modeling rules
with the sphere of usability.

realization and stimulation
of processes as a part of the process organization.
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Evaluation of added value created and realizedinvith [3]
process organization should be quantified with réga

to set aims. It should refer to the evaluationhaf thain

goal accomplishment, partial aims realized by irtdiv

ual processes and the activities of supportinggsses.

The knowledge of processes aims is a crucial stagd4]
of identification and it determines, to a considéza
degree, the final effects of its realization, whistpro- 5]
ducing and realizing added value for the marketigar
ipants.

In the scope of determining the vision, interpiietat
and creation of added value within the customer and
enterprise processes an algorithm to classify gpsee  [6]
into: directly creating added value, indirectly atiag
added value, relatively creating added value and no
value adding, so called potential waste sources wa|7]
presented. Described algorithm is a basis for @m®ce
allocation in the aspect of their influence on titea

and realization of added value on a map of creatiah 8]
provision of added value to all market participants
The map was created by the paper’s author.

[9]

Value adding process mapping can directly contebut

to more precise knowledge about processes within[lo]
the enterprise. Layout of the processes in theqaegh
map allows determining, which processes directly-co
tribute to enterprises market success and whithesh
have the biggest influence on customer satisfaction

[11]

The summary of presented deliberations is the pro-
posed chain of creation and provision of addedealu 12
Proposition of the added value creation and prowisi
chain includes particular integrated logistics, ofan-
turing and other chains which aim at creation arad p
viding added value to all of market participantse8al
attention was drawn to the fact that increase efattid-
ed value created by following processes can be
additionally stimulated with the use of the synergy [14]
effect, defined as the difference between the globa[15]
value added effect in the process chain, with iater

lated processes, and the sum of value added crigted

[13]

single processes that are not connected with ehein.o  [16]
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Abstract: Management information is the basis for decisiokinga The essential meaning of the manage-
ment information is noticed in the administratiyestems, through the analysis of the character aefll:
ness of the management information, as legal irdtion that is published in the form of internal ander-

nal legal acts. Specification of the legal actsynsxted with the activities of the administrativeturequires
undertaking of certain methodology of the condirRrocess approach, based on the specification of the
processes realized in the administrative unit agldted legal acts, is suggested. Case study retated
a faculty at the University is an example of the aspresented proposal.

Keywords: data, information, decision making, management systenmimidtrative system, management
information.

1 Introduction lished as external (p. 5.1) and internal (p. 5&)al

Organizational functioning (i.e. industrial orgamiz ~ acts-

tions, service companies, public administrationta)ni  Specification of legal acts connected with orgatiiza

requires making decisions: al activity requires adopting a pre-determined cacti

» within short time, methodology. A process approach is suggested (p. 6)

« taking into account multi-dimensional character which consists in specification of processes redlliz
of decision area, within the unit and legal acts connected with them.

« on the basis of management information, requiredProcess description should include such elements as
as a result of data analysis. process name and ID, process realization goal|l lega

basis (specification of internal and external acsdi-

Management information, as any other information, i .
tional sources of information, process owner, psece

is a result of data interpretation and belongs ne o

of categories of information resources (p. 2). Mgna participants, process |r1|t|at|o.n, process reah’_m"’m'
. ) . . o . cedure, commentary (including know-how with regard
ment information, being a basis for decision-making

must have particular features, such as | to the process), accompanying documents and informa

(p. 3): topicality, reliability, content usefulnesbversi- tion on data actualization.

fied level of detail, completeness and selectivite- ~ An illustration of the presented proposal is theeca
cause of the character of management informatien us study (p. 7) related to a university faculty.

its presentation form and distribution become highl

relevant. 2 Information resour ces

Gathering the analyzed data and obtaining managemen

information from it requires using management infor Information resourCéS.nCIUde: data, information and
mation systems, viewed as set of methods, techmiqueknowledge. These notions lack unambiguous descrip-
and tools which support making business decisionstions.

(p. 4). Data for the analyses may be stored inagpre
sheets, databases and data warehouses. Spreadshee{gesource — this concept is used especially oftegeteerally
enable simple reporting. Data gathered in datatesgs describe means necessary for obtaining a goal. Resr.

data warehouses are subject to, apart from reportin éssources), may refer to money or time in termavailability.
. . . Resources play vital role in just-in-time productisgstems.
analytical processing and exploration. Notion of resource — similarly to the notion of &y — is also
When analyzing the usefulness and character of man¥Sed as synonym (or mental abbreviation) for petgisnough

. . .. . described realities, which may be used for the @sepof goal
agement information in administration systems pa5  realization. Resources are used to build up systemsystems,

relevant meaning of management information in this also, the resources are processed.” (Krupa T.: &lgmorgani-

field is observed with regard to legal informatiquib- zacji. Zasoby i zadania, p. 14, Warszawa WNT 2086&pecial
kind of resources are the information resources.
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Data is defined, among others, as: formation. It may be assumed, then, that data @afwoa-i
» observable features (characteristics) of real andmation are not distinguished by the way they aveda
abstract objects or phenomena, to storage devices, but by their usefulness andthay

» external stimuli perceived by living organisms are used by the recipient. If the record is underk-
through senses: sight, hearing, smell, taste @htou  ble for the recipient, decreased his unawarenesss d

» ordered series of symbols, saved on a storing dehot require further processing and analyses angds
vice, representing text, numbers, images andful for making decision, that means information was

sounds, obtained. In the opposite case, record has todadetl
+ bitstreams saved on electronic storing device, as data, which should be further processed, aralyze
« data name and value. and interpreted in order to acquire use value.

Among the issues connected with information re- Knowledge is the ability to use information. Know-
sources processing, one of the following defingiogs ~ ledge is a combination of experience, information,
assumed, according to which data are an order@esser €xpert insight, which ensure fundaments for devafpp
of symbols, saved on a storing device, representinggnd implementing new experiences and information.
text, numbers, images and sounds. It comes from and is used by the minds of people wh
have this knowledge. In organizations it is oftéscpd

in documents or data repositories, but also in oush
and models of conduct, processes and nérms.

Data sets are not equal to possessing informdiiata
acquires useful value, in the sense of informatalne,
after its primary interpretation, result of whicls i

information. This new information also takes form In case of business activity or organizationalsifutic-
of data. tioning, knowledge is the ability to use informatiand

. ake decisions concerning purposeful tasks remlizat
In many cases data sets have considerable volume@_ g purp

(mega- or even terabytes), contain detailed datéhy (Fig. 1).

prior to interpretation, require processing and plex Currently, with the use of available informatiorchie
analyses. In this case, subject to interpretatidhog  nologies, the problem is not data and informatien g
the data processing results and not the source data  thering, but their proper selection, analysis arahd-
formation into knowledge, which supports takinghtig
decisions. Issues of decision making are relatedng
others, to the availability of information referréal as
management information.

Interpretation is influenced by:
» available dataset,
 interpretation ability, resulting:
- in case of technical devices, from data interpre-
tation algorithms ascribed to them,
- in case of people — from such factors as, i.e.:3 Management information

knowledge and the already possessed informa- . _ . o
tion concerning the problem described by data, There is no single unambiguous definition of manage

experience and interpretation skills of person or MeNt information. The area of its use, purposefsdne
team who carry out the interpretation of obtaining, attributes, sources and forms of gsec
. type of interpreting object: sing are, however, pointed to.

- in case of technical device, interpretation of dif- Management information is usually information usefu
ferent datasets is performed in accordance withfor managers in running a company, making decisions
the same algorithm. Therefore, it is a repetitive concerning company functioning which enable maxi-
process and it can be assumed, that interpretatiomum profits and minimum costs, the best, fixed posi
result is objective, tion in the market, winning new and keeping old

- in case of interpretation performed by human, clients. It is information on current status andgsos-
the interpretation results may be influenced es concerning the company and its environment.
by personal features, beliefs, moral and ethical At present, management information is given most
values. attention in industrial and service companies.

Results of interpretation, that is information, asved
to data storage devices. A set of saved informatiag 2 Davenport T. H., Prusak L.: Working Knowledge: Haugan-

be treated as data interpreted for obtaining furihe  jzations Manage What They Know. Harvard BusinessoSch
Press, Boston 1998.
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data information knowledge

Figure 1. Information resources and purposefubasti

When information is treated as basic resource,s3ece also be available, in order to determine the causes
sary in the decision making process, the managemenof situations that occurred or suggested prognoses.
information should be available in the right timeda
place and should possess particular attributesnhgmo
which the most important are: (a) topicality, (B)ia-
bility, (c) content usefulness, (d) diversified dév
of detail, (e) completeness, (f) selectivity andl ign-
standard character. The meaning of these attrilwass
described below. (f) Selectivity

(a) Topicality Management information selectivity refers to follog
the rule, according to which this should be infadtiora
necessary for taking decision with regard to a lerob
that is currently being solved. It should referatgar-
ticular problem area. Both lack of and excess m#or
tion are harmful.

(e) Completeness

Management information, dedicated to a given post,
should completely characterize the problem related
the decisions to be taken. It should also contestohc
information, current status and prognoses.

Management information is a result of interpretatio
of data, which, in business reality, undergo cantsta
changes. It is necessary to ensure current datialact
ization. This criterion is often not met due to:

» dispersion of data among different data sources,

« data redundandy (9) Non-standard character of management informa-
 lack of procedures of data actualization or lack tion
of their realization. Business activity is characterized by competitiwgsne

which requires non-standard actions and non stdndar
decisions and, subsequently, also non-standard man-
former. agement information. There might be a case, when tw

o competing units have to make decision based on the
(b) Reliability .

same data. Competitive advantage may be the man-

Data which undergo interpretation must reflect the agement information derived from data. The fact it
facts, which they describe. Incorrect data distort could be different in both cases may result froimgis
the reality and may lead to wrong decisions. different data analysis tools and adopting différen

(c) Content usefulness analysis algorithms.

Scope of the passed on information should suit thelf both units have the same applications for data
scope of competences and responsibility of infolonat ~ Processing and data analysis, which takes plasgun
recipient. ations when commercial software is used, the fallgw
elements may be used for competing:

_ _ + different specification of information needs,
Managers usually make use of information prepared, defining different enquiries to the data analyzing
on the basis of data of given aggregation levejusti- system

fied cases information of higher level of detaibsh ability to use the obtained information.

Together with data actualization, management indgorm
tion actualization is necessary, which is a restiihe

(d) Diversified level of detall

3 Redundancy — excess, multiple repetition of theesatata ~ 1heSe three elements are independent from the-infor

value in a database. It is unwanted, becausedgiji@anal mem- mation technologies which are used, depending only
ory is occupied by repeating data, (b) in case datae should on human skills

be changed, the actualization would have to beechout mul- '

tiple times.
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Important meaning for management information have:access to particular report elements and simultasieo
(a) form of presentation of management information, observation and analysis of a few report elements.

(b) standardized presentation, (c) distributionmean- Secondly, paper form is used for archiving paper re
agement information and (d) form of communication ots which makes access to them independent from
of management information. access to IT system or possibility to read fronctete

(&) Form of presentation nic storage devices. Usually, for the purpose ofigr

Management information is usually presenter in form INg, both printed and electronic version of repane

of reports which include tables and charts angysti-  K€pPt.

fied cases, also supplemented by commentaryElectronic recording enables structuring and ordgri
The usefulness of report is influenced to high exby reports according to the adopted criterion, whioblad
its editing: table structures, types of charts ameir be i.e. date of issue, problem area, informatiasi- re
colors, legible commentaries and structure of repor pient. With electronic recording it is easier tornage
elements. Report elements are viewed here as singlthe set of management information, flexible informa
pages of a printed report, screens or presentsliides. tion access (i.e. through internet) is assured ptiesi-
bility exists to set information access rights particu-

(b) Standardized presentation A e
(Iear recipients or groups of recipients.

Standardized presentation gains importance in cas
of repetitive decision problem. Repetitive decision !N Order to gather and process data as well asto p
problem does not imply identical information within fOrm its interpretation, in the course of which rage-
the report. Usually they are different, but theleritical ment information is obtained, due to consideralde v
structure enables comparison of phenomena whieh tak'Umes of data and complex interpretation algorithms
place and provides additional information, whickule ~ Management information systems are used.

from observation of changes in time and under influ

ence of previously made decisions. Set of repamts, 4 Management I nfor mation Systems

formation about the decisions made and observation

of decision results enable gathering knowledge abouManagement information Systems (Business Intelli-
the analyzed problem area and constitute a cadgg stu gence) are described as set of methods, technaquks
for future decision processes. tools for supporting business decisions with the us

(c) Distribution of management information of available information resources.

Tools which support elaboration of management infor

Distribution of management information requires de- =
mation include, among others:

termining its users and pointing to forms of commun
cation of information. Recipients of management in- * SPreadsheets,
formation may be the people directly responsible fo * reporting and analysis systems in transactiona-dat

taking decisions in the problem area, which therinf bases,

mation concerns, or persons, for whom it may sese * reporting and data analysis systems in data ware-

a supplementary information. houses.

(d) Form of communication of management informa- Spreadsheets are one of the simplest tools, winieh e
tion ble obtaining management information. For example:

with the use of possibility to define formulas and
their free parameterization as well as rich set
of standard functions, spreadsheets enable construc
tion of behavior models for the researched problem
fields. Management information will be obtained
through observation of chosen values, after per-
forming in spreadsheet calculations for following
sets of parameters,

second form of spreadsheet use is data reporting.
In this case, for the data saved in two-dimensional
tables, reports may be constructed with the use of:

Information may be passed to the interested people
in paper or electronic form. Each form is usefutlift
ferent conditions. Printed form is advisable in two
situations.

First of all, when discussion about the information
included in the report is expected. Printed forraldes
precise analysis of the report, making remarks and
corrections even before the discussion. Duringudisc
sion this form enables each person to have indalidu
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- simple and advanced filtering, .

- summary reports,
- pivot table reports.

Currently, most data is saved in datab3sehkich con- *

stitute an integral part of IT systems. Databaseslly
have character of relational datab3s@eir manage-
ment systems are equipped with tools which enable
data analysis through construction of reports,nitésin

operational databases most often gather data from
60 to 90 days, whereas prognostic analyses require
historical data dating back 5 to 10 years,
transactional databases are used for storing eetail
data, however, they lack aggregated data (i.es sale
in different periods: day, week, month, year — or
with regard to particular regions or client groups,
etc.).

of queries in SQtlanguage, construction of additional The problem of data availability for analyses was

data structures and their analysis.

solved by construction of so called data warehauses

Confrontation of requirements connected with data According to the definition by Bill Inmdh warehouse

analysis against possibilities offered by relatiateta-
bases points to some limitations of their use fitaim-
ing management information:

is a subject-oriented, integrated, time-variant and-
volatile collection of data in support of managettsen
decision making process. Interpretation of the abov

» there is a necessity to construct complex queriesmentioned definition is as follows:

to databases in SQL language, which requires.
knowledge of language as well as database structure

(tables and their content, relations),
« multi-criterion queries make use of data from many

tables, which makes it necessary to perform opera-

tions on these tables, that require considerahie nu

ber of data transmissions between external and op-
erational memory, resulting in slower system func- »

tioning,

» relational databases are usually used for readizati
of current transactioﬁs{thus, are called transaction-
al or operational). As a result, in order to rura-an
lyses it is often necessary to use a database @opy
to run them in time when transactions are not being

serviced, .

4 Database is a physical record of data valuesinet&f together
with their structure, within logic model. Data ied in form

of records (i.e. record with data of an employemgde of fields,
each of which stores value of single piece of dia¢a surname,
name, date of birth). Depending on the relationictvimay exist
between records, relational, hierarchical, netwarid object
database models are constructed. (Ostrowska T.:cyeda
systemy bazodanowe. Podstawy projektowania i ekpif.

5 Relational database is a database, in which recmatgining
data are stored in two-dimensional tables and theag exist
1:1, 1:n and n:m relations between records of wdiffe tables.
Records are identified through unique, within agalécord ID,

so called primary key (Ostrowska T., ibid.). .
5 SQL (Structured Query Language) is a languagé thie use .

of which it is possible to: define database modgidate data
values within the base (enter, change, deletejitate queries
in order to find in database the datasets impliedhe query.
(Ostrowska T., ibid.)

subject orientation means that the warehouse gath-
ers data that gives information about a particular
business subject, on the contrary to processtarien
tion used in case of transaction databases,
integration means that data warehouse gathers data
from various data sources and merges them into a
coherent whole, i.e.: their names, formats andssize
time-variance means that all data, which is entered
into warehouse, is identified with a particular ¢im
period, from which the data comes (so called time
marking), which enables sequencing data according
to time and carrying out analyses from the historic
point of view as well as determining trends and
prognoses,

non-volatility results from the fact, that data it
data warehouse is not actualized, which means they
are not changed after having been entered into
warehouse (access to data is read-only and change
may only refer to incorrect data); admission
of warehouse with new data takes place periodical-
ly, which enables to gather them in practically any
time period (i.e. 5-10 years).

Solution based on data warehouse:
OW PW, Warszawa 2002). .

uses existing transactional databases, which are
a basis for functioning of transaction processing
systems (OLTP) spreadsheets and all other data
sources required for running the analyses,

gathers data in data warehouse,

data in the warehouse is subject to analyses with u
of tools for interactive analytical data processing

" Transaction is a sequence of operations which fpaitita
stored in database. Each time either all operatifres transac-
tion must be carried out or none of them. (Ostrawtk ibid.).

8 Inmon W.H.: Building the Data Warehouse, Fourthitigd,
Wiley Publishing Inc., Canada 2005.
9 OLTP - OnlLine Transaction Processing.
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Main goal of establishing data warehouse is to rstpa
transactional systems from analytical systems, kwhic
in practice means separating operational and acellyt
activities.

Information obtained from data warehouse arisea as
result of performing: (a) exploration or (b) anadys
of data gathered in it.

(a) Exploration of data

Exploration of data is based on use of statistmat
thods and Al methods, which enable revealing un-
known dependencies between data gathered in the d
tabase. It is described as process of knowledgmis
ery from data (KDDY’, which may consist in:

verification of hypotheses, which is applied iruait

tions, when it is assumed that certain relationship
between data exists and it is expected that this as

sumption will be verified during the analysis,
discovering knowledge, which consists in data anal-
ysis and expectation of finding a relationship be-
tween data, which was not determined so far.

(b) Analysis of data

Data analysis takes place with use of softwarénfir-
active analytical data processing (OLAP) Data is
prepared for analysis by being submitted to agdiega

operations. Next, depending on the required manages

ment information, datasets for analysis are defined
Interactive charakter of OLAP tools enables active
participation in analysis through choice of anatlyze
data and formulation of queries.

5 Management information in administration
systems

Discussion, polemics, projects and IT solutionshwit
regard to management information usually refer to
obtaining and using it in industrial and servicenpa-
nies for making business decisions. It has to beted
out that:

in organization¥ (i.e. companies, public adminis-
tration units), apart from organizational urfits
which directly contribute to production of good or
service, there are also administrative units.

In Poland the structure and functioning of publit a
ministratiort® is determined by Code of Administrative
Proceeding®, which regulates proceedings in cases
solved on the basis of administrative decisionsdeCo
of Administrative Proceedings determines proceesling
in such fields as, i.e.: solving cases, serving alfeci-
sion, summons, initiation of proceedings, presémat

a-

of evidence in proceedings, organizing proceedings,
suspending proceedings, passing decisions anduresol
tions, reaching compromise, lodging complaint, &ppe
lation, complaints and motions.

Administrative units in different kinds of organims
deal with i.e.:

employee matters, regulated by Labour Cdde
in which rights and obligations of employees and
employers are described; this regulations define
among others: basic rules of labour law, forms
of employment, control over compliance with la-
bour law, labour relations (making labour contracts
and their termination, contract expiry), employee
remuneration, prizes, distinctions,

financial statements of organization, which are re-
gulated by rules referring to particular groups
of organizations, i.e.. Act on Public Finange
is aimed at organizations from public finance sec-

public administration which functions in accordanegh ar-
rangements of current political directorship isablished.

13 .. what is understood under the term organizaisomepend-
ing on the context, the activity of organizing,ystem resulting
from such activity (or even a spontaneous fornmyticonfigu-
ration of its inner relationships, or, lastly, thigject organized in
such a way itself.” (Kotarlaski T.: Traktat o dobrej robocie.
p. 107, Ossolineum 1973).

14 Organizational unit — separate part of an objewt is the
organization.

31n accordance with article 5 § 2 point 3 and &tit point 2

+ apart from production and service companies thereof Code of Administrative Proceedings, organs oflisuddmin-

is also public administratiof

19 KDD - Knowledge Dicovery in Databases.
1 OLAP — OnLine Analytical Processing.

12 pyblic administration is formed by organs credtedrder to
fulfill collective and individual needs of citizenssho function
within the society. Role and scope of functions ablz admin-
istration depend on the political system of a counPublic
administration in democratic countries consistsgofernment
and local government administration. In totalitarieountries

istration are: ministers, central organs of govesntradministra-
tion, organs of local government units as well #sporgans
and subject brought to life ipso jure or based greements
concerning settling cases solved on the basis ofirastrative
decisions.

16 Statement of Prime Minister of October 9, 2000thwigard
to consolidated text of Code of Administrative Pexdiegs
(Journal of Law, 2000, No. 98, pos. 1071).

17 Act of June 26, 1974, Code of Labour (Journal of/L&974,
No. 24, pos. 141).

18 Act of June 30, 2005, on public finance (Jourrfalaw, 2005,
No. 249, pos. 2104).
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tor*, which does not include companies, banks andare a consequence of delegations included in higher

partnerships following commercial law, which are
regulated separately in this area,
administrative-financial consumer service, with
regard to clients who are recipients of product$ an
services, which may be exemplified by services
provided to students (who use the service during di
dactic process) by dean’s offices; guidelines Hids t
service are included, among others, in: university
statute, byelaws of studies, Code of Administrative
Law.

It is characteristic for administrative-type ofitsrthat:
of data processing,

results of their activities are decisions and docu-
ments.

Processes realization and their results are datetmi
by legal information, which has character of manage
ment information. This information causes that:

the decisions taken are compliant with law in force

the standards set,

which define them.

Legal information is edited in form of legal ac®&et
of legal acts has hierarchic structure, in which #cts
of lower level are subordinate to higher level aSish-
ordination, which, at the same time, points to fakfm
relations between acts, results from includingegal
acts an obligation or right to issue a lower lelegjal
act (so called delegation). Higher level act maacjze-
ly describe the content of a lower level act issaedts
basis or describe this content in a more genergl wa
by only suggesting the content or aim of issuireyaht.
Hierarchical structure obligates to actualize allvér-
level legal acts in case of changes introducedgbeh
level act.

In case of Polish legal acts, hierarchical struetur
is formed (according to the importance in hierajchy
by: constitution, acts, ratified international c@wts,
ministers’ decrees, followed by lower level act$iah

19 Sector of public finance includes among othersiegoment
and local government administration, budgetarysjnihiversi-
ties, independent public healthcare units, statelacal govern-
ment owned cultural institutions, Social Insurarféelish Acad-
emy of Sciences and its subsidiaries, other statdocal-

government legal entities created on the basiepdmte acts in
order to perform public tasks.

processes realized in them have the character

documents which are prepared are consistent withg 1

level acts.

In case of organizations with hierarchical struetur
internal legal acts may also build up hierarchgtalic-
tures, if they include delegations for formationafer
level acts. An example may be the dispositionsrof u
versity chancellor, which include delegations fer i
suance of legal acts by deans of particular faesulti

Taking into consideration the place, where legds ac
are issued, they may be divided into:

external legal acts (5.1), issued outside the dérgan
tional units (constitution, acts, ratified interioatal
contracts, ministers’ decrees) and, with regard
to given organizational unit, also legal acts iskue
by superior units,

internal legal acts (5.2) issued within the organiz
tional unit in form of dispositions, decisions, atir
lars and other, issued by persons authorized te iss
legal acts in a given unit.

External legal acts

processes are realized in accordance with legal actUse of external legal acts requires: (a) identifica

of external legal acts, (b) their appropriate papah-
tion and distribution, (c) appropriate reactioratual-
ization of external legal acts and (d) evaluatiénes
sults of the introduced changes.

(a)
Identification of external legal acts connectedhvall
areas of organizational unit's activity is not aasyg
task and requires adoption of a specific methodolog
It is suggested to use process apprdaethich is also
used in other situations (i.e. while designing y§tems
and databases). According to this approach, the bas
for all design activities is the specification gbpesses
realized within the organization. Next, for eachtlod
processes legal acts connected with it should &etiid
fied and their metrics should be precisely desdribe
(metrics should contain data on legal act includfodj
name of the document, date of issuance, sourcemf d
ument content).

Identification of external legal acts

When searching for legal acts connected with
a process, one should take into account they may:
define the process,

define documents used during process realization or
documents, which are results of process realizatio

20 Reference models in business processes managebudiet-
tive work, edited by T. Kasprzak, Difin, Warsaw 300
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» determine conditions for process realization, nately, this solution brings about some risk, seurc

« determine the method and form of decision-making, of which may be the lack of access to internetome
decision results or situations which accompany de-required times, malfunction of computers or network
cision. change of documents’ addresses (example of such sit

If legal acts form a hierarchical structure, whiekults ation is presented in the case study, p. 7).

from granting delegation in higher-level act for is (C) Actualization of legal information and its results

suance of further lower-level acts, then it is €0 polish legislation is unstable. This results frohe t

mended to specify the hierarchical dependence leetwe necessity to adjust our law to the changing envirent
legal acts, which enables to follow changes in casegr the EU solutions.

of actualization of higher-level acts and take atijg

. Many external legal acts are subject to amendments,
actions.

new legal acts appear. In many cases it is jugtifoe
appoint in organizational unit a plenipotentiaryr fo
management information. One of his tasks will be to
follow changes in external legislation and actwsion

of internal legal acts.

(b) Distribution and access to external legal acts

Distribution of external legal acts most often t@kae
of the following forms:
» sending all new legal acts in electronic form disec

to their potential recipients - in this case resip$ (d) Results of legal changes

a:]e being (ljnf()trmeq atti]ogt aIII r:ew.legal h'ﬂflCtS’ tr:ay One change of the law in force equals, in manygase
choose an s_ore ”_] eir electronic arcnives tose, - o rg-to-foresee chain of consequences. A result
legal acts which directly concern them or make

) : i i ) of changes may be i.e.:
a print, which can stay in the internal archive or o I .
» reorganization of process, if it is defined by

may be handed in to appropriate addressees, who
. . . ) the legal act,
are responsible for taking action resulting frora th

new legal act,

sending internet addresses (links) to potential rec
pients, which grant access to content of documents;.
in this case the interested parties have accessto
tent of documents, may read or copy them and at-
tach them to their information resources, or print ’
them and hand over to the interested people/parties *
publishing legal acts on internet sites with lirditr
unlimited access to their content,

printing legal acts and their distribution to irgsted
parties,

printing legal acts and making them available on
sale (i.e. Journal of Law),

letting legal acts to be printed in magazines,nttie
of which are also potential recipients of the legal
acts which are printed.

52

change of forms, reports, reviews and other docu-
ments,

necessity to issue new internal legal act or their
amendment and realization of resolutions included
in them,

changes in decision processes,

changes in computer programs, which
the guidelines included in legal act,
necessity to establish procedures which will néutra
ize consequences resulting from new law,

necessity to elaborate procedures of switching to
the status defined by legal act.

realize

Internal legal acts

Internal legal acts, which are created inside gloi-

zational units, usually take form of decrees, denis
circulars, which may be assisted by attachmentghwh
are their integral part, containing: proceduredesu
regulations, instructions, forms, registers, etc.

In order to follow the rule concerning databasenaif
allowing data redundancy, making multiple copies
or prints of documents should be avoided. If docushe
are published on Internet sifésthen one suggested
solution is to create a document metrics librarg an In €ach organization, if this is justified, peosleould

establish internet addresses to their content. ttinfo b€ appointed, authorized and obliged to issue riater
legal acts and elaborate rules of: (a) creatiohafb-

hiving, (c) distribution of internal legal acts.

2L An exemplary system for publication and archivisfglegal
acts is the Internet System of Legal Information
(http:/fisip.sejm.gov.pl), in which legal acts dahie in Journal
of Law are published (their consolidated texts hitdiographi-
cal descriptions).
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(a) Elaboration of internal legal aéfs

Rules of elaborating internal legal acts concern:
process of document elaboration, i.e.:

rules determining document content and edition,

Place of storing a document, the content of whih i

constituted by legal act, should always be knownis T

is important in case of legal acts’ amendment, tvhic

requires access to former legal act or its fragment

Access to former acts allows to determine the legal
status which was in force in a given moment of time

appointment of coordinator of legal act elabora-
tion and determination of his competences,

appointment of person or team for elaboration
of legal act design, (c) Distribution of internal legal acts

appointment of people responsible for giving |nternal legal acts should be:

opinions about legal act's content, among whom,  handed to people, who they directly concern. De-
there may be specialists from the field which the pending on the arrangements - in paper or electroni

act concerns as well as representatives of social form, whereas in case of personal matters it may be
organizations and labour unions, if, because paner form with necessity to confirm the receipt,

of the scope of matters covered by the regula-, made accessible for unit's employees. Which is
tion, it is justified from the point of view of tire most often realized through publishing their conten

entltlt_ements, ) o on corporate-portal’s sited, with limited access fo
appointment of person responsible for reviewing people from outside the unit

the act from legislative and editorial point

of view. ) )
6 Process model and legal infor mation

i.e.:

Process approach is used in many areas, i.e. dexdnec
with functioning of organizational units, design Iaf
systems and databases.

document should contain particular title, legal

basis, content-related regulations as well as
changing, transitory, adaptation and closing reg-
ulations, Analysis of processes enables to point out thegases
document content usually takes form of articles, of key meaning for the company, identifying so edll
paragraphs, sections, points and letter of law (in ‘bottlenecks’ (process fragments in which, for epéem

case of big legal acts, such as codes, also vodelay in process realization occurs, costs ris¢oor

lumes, parts, sections and chapters are intro-high use of resources takes place) and fast adoptio
duced), of corrective actions.

document page structure may be determinedAnalysis of information resources connected with
(format, margins, fonts, space between lines),  processes and procedures of their processing allows
it is advisable to define document symbols, doc- informational integration of company through imple-

ument numbering and moments when the num-mentation of IT systems and databases, which stippor
bering is reset, i.e. with the beginning of each realization of many processes.

academic or calendar year. . .
Orientation of company on processes leads to change

(b) Archiving of internal legal acts in management: from functional, aimed at activity

Internal legal acts should be subject to archiving Of functional areas (departments, organizationl)ce

accordance with a procedure, which should point out to process management aimed at achieving goal.
person responsib|e for running the archive, This allows concentration on aCtiVitieS, as a resul

place for storing documents,
form of archived document (paper, electronic),
organization of electronic archive, including struc

of which a particular end-effect in form of a good,
which may be a product or service, comes into exis-
tence.

ture, nomenclature of folders, files with legalsact In case of this approach the realization of goad] mot
and their attachments, realization of particular units’ tasks, is importalf the

method of running internal legal acts’ registers. goal is defined by a set of measurable parameters,

ambiguous evaluation of its achievement is possible

22 Prime minister's decree of June 20, 2002, Ruldsgfslative
Technique (Journal of Law, 2002, No. 100, pos. 908)

When modeling and analyzing process, actions and
resources are taken into consideration which ta€ p
in creation of end effect. Detailed analysis ofasnga-
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tion functional areas, its structures and othemelas, As a result of experiences with construction ofcess
which do not have direct influence on goal reaiorat models in administration units and their usefulness
is omitted. Process may be realized in many unitsin organizational functioning, it is recommended to
of a given organization and should not be limitgdtb complete the models with legal information and know
structure or organizational management structuss. K ledge, especially tacit knowled®fe connected with
role in process approach is played by so callegcgss  each process. In works carried out by the auther th
owner’, and not department directors. Process owgner following model of process description was adopted:
responsible for the course of process, manages the
whole team of people appointed to realize the m®ce
who might be employed in many different units.
In such case it is necessary to precisely defiopesc
of responsibilities and competences of both urdts’
rectors and process owners.

<processid> Name of process

<processeld> is a process tag/identifier used for
processes structuring and identification of pakicu

processesName of process should be communicative
and unambiguously point to the process.

: : . - . A. Process realization goal
Process approach is advisable also in administratio 9

units. This results from the following facts: Determining goal of process realization consists
« administration units may be viewed as service pro-in defining end effect of all of its constituenttistties.
viding units, Effect might be a good in the form of product or-se

- clients of these organizations value product, which Vice. Evaluation of end effect may consist in bynar
is a result of administrative activity, in form description (yes/no) or requires comparison with fo
of a document, project or decision, and not the rea merly given characteristic or product model, which
lization of tasks by internal administration cells, in this case must be defined as process realizgbah

« all products may be precisely described (excludingB. Legal basis

time parameter), which enables evaluation of ser-gach process requires specification of legal infiom
vices provided to clients, source, content of which may be the base for déterm

* because vast majority of services in this area areng process realization, form of accompanying docu-
connected with data processing, the processmentation or process resul.

approach makes it easier to design IT systems whic

. . . X r\/ast majority of legal acts are published on we
support functioning of administration units. jority g P 9esa

and may be accessed only with the knowledge of thei
During process modeling, among others, the follgwin internet address. Due to the fact that certain rmumb
items are taken into consideration: of documents (forms, instructions, some of internal
* process structure, viewed as sequences of adiivitie|egal acts) should only be located among orgamizati
of operational and decision character, with processynit's resources, as well as in order to becomeprd-
logics - which determines conjunctional and alterna dent from network accessibility, library of legatts
tive dependencies between sequences of activitiegyas created, in which files with all legal acts atut-
as well as cyclical series of activities - taketoin  yments connected with processes can be found.-In or
consideration, der to grant access to legal act both in the webimn
* resources engaged into realization of particuskda library of legal acts, specification of a singlegaé
(these resources may be classified as, i.e.: pdt  information source consists of three elements:
output resources, transforming and transformed re-s document symbol, reflecting name of the file,
sources); in which legal act is saved in library of legalsact
* specification of information resources, which con- « fyll document name, for file content identificatjon
stitute basis for determining content of datab&ses . hyperlink to the content of document.
IT systems that support process realization, ig-esp
cially important,
 conditions for process initiation and its particula 2 with regard to accessibility and codification pbdiies

activities, explicit knowledge and tacit knowledge are distised. Expli-
cit knowledge is codified, can be stored and preegsis ration-
al and objective. Tacit knowledge is personal,estdn its own-
Level of modeling detalil depends on type of process grs’ minds, hard Fo process anq formalize, inteila'md sgbjec-

tive (Grudzewski W. M., Hejduk I.: Zagdzanie wiedz
model purpose and form of use. w przedsgbiorstwie, DIFIN, Warsaw 2004).

» time, cost characteristics of activities, etc.
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C. Additional information sources

Additional information sources are sources in form
of paper or electronic documents, excluding leg#s,a
content of which may influence process realization.

D. Process owner

Each process should have an owner. It is a person w
controls process realization and is responsibleitfor

appropriate effect. Owner may be an active processy

participant or only its owner.
E.

Process participants specification enables to pamimt
human resources required for process realization o
units participating in the process. It may be ufsd
determining roles fulfilled by the participants,eih
competences and tasks within the process.

F.

It is vital to determine what causes initiationppbcess
realization. It may be a particular event, givennmat
in time.

Process participants

Process initiation

G. Procedure

J.

Data should be actualized. Actualization date exgbl
evaluation of up-to-date character of data prewjous
taken from the system.

Information on data actualization

lllustration of the above mentioned remarks and pro
posals is the case study presented in point 7.

Case study

7.1 General Information

Design of legal information system was created for
" faculty at university. The university is formeg b
a dozen or so faculties, each of which has frorava f

hundred to a few thousand students.

Faculty, as a basic organizational unit, consiktzrga-
nizational units in form of institutes and depantrise

In the university there functions a central adntiais
tion and faculty administration at each of the faes,
which is formed by: faculty secretariat, dean’sicaf
for studies and students, economic department, radmi

Process procedure should define method of proceséstration and technical department.

realization, that is: point out activities and thek-
guence, including decisive actions. Procedure nmay b
presented, for example, in descriptive form oramf

of a scheme.

H. Commentary

Commentary should be a record of knowledge, espe
cially tacit knowledge concerning process realaati

It should be an approach towards recording know-
how?*,
who take active part in process realization. Commen
tary should derive from experience of people wral-re
ize given process.

I.  Accompanying documents

Its author may be the process owner or people

At each faculty such processes are realized aactid
processes, processes of student and employeeeservic
technical processes related to maintenance of dédpor
ries and conservation of faculty property, finaheiad
accounting processes and a number of processds resu
ing from statutory responsibilities i.e.: realizati

of research works, reporting, internal quality msses
(ensuring quality of teaching, ensuring qualitysoien-

tific research, employee evaluation system, quality
management system in central and faculty administra
tion, system of internal financial control and izl
audit).

Appropriate course of processes requires obtaining
legal information. Vast majority of external legatts

Under the term ‘accompanying documents’ one shouldyq legal acts created by Ministry of Science aighH

understand:

er Education. Superior legal acts in the univeraity

« forms, which are processed in course of the processnjversity statute and byelaws, including, above al

reports, which should be process realization result
documents which justify process realization.

24 Know-how is viewed as the ability to perform sohieg; it is

the knowledge of particular persons and whole dmgaions;

this knowledge never becomes completely public gi®dhard
to codify and pass on, usually constitutes competiidvantage
of a person or organizational unit.

studies byelaw. These acts are approved by uniyersi
senate by means of senate resolutions.

Bodies which have the right to issue internal lesyzab
are the university rector and chancellor (decrdesi-
sions, circulars) and directors of basic organizei
units, that is — deans (decrees, decisions). latéegal
acts also include senate resolutions and reso&ition
of faculty councils.
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There is a considerable number of internal legéd.ac « trial implementation of the project was carried,out
Table 1 presents information about the number ef de  creating:

crees and decisions issued by rector and number - prototype of database system for management
of senate resolutions in years 2006 — 2007 — 2008. information,
- hypertext structure, the frame of which is consti-
Table 1. Number of internal legal acts tuted by processes specification.
Internal legal acts 2006 2007 2008 7.3 Results

Rector's decrees 34 49 58 (@) Processes

Rector’s decisions 61 116 176

Senate resolutions 14d 266 391 Processes connected with didactic processes and em-

ployee and student service were identified. Prasess

All legal acts are available on university websites Were classified in eleven categories. Classificatio

The problem is to bind legal acts with processes re Criteria was the object which the processes redetoe
lized in the university. Overall 324 processes were identified (Table 2).

Analysis of IT program infrastructure of the unisier _ o _
ty’s organizational units enabled the author tarior Table 2. Process classes in organizational uratety

late the following conclusions:

e university organizational units use a number Number Of_
7 . . Class processes in
of applications which mainly enable to gather or given class
process factual type of data and information, fie.: P1 — candidate service 32
nancial-accounting applications, employee data ad- [ p2 _ individual student ser- 59
ministration applications, applications which sup- vice
port dean’s offices, P3 - collective student service 13
» applications support functioning of units in pautic P4 — Ph.D. student service 41
lar functional areas, P5 — studies service 32
« legal information (acts, regulations, decrees, bye- | P6 — postgraduate studies 10
laws, etc.) which is basis for process realization, Is:)e7rV|ce I : o
is stored in many dispersed information sources 5 _ employee service >8
in both printed and electronic form, P8 — emp qyee accounts
. . . P9 - technical processes 12
* there is no system for legal support of units with — .
regard to processes realized by them P10 - administrative processgs 42
' P11 — unit organization 20
total 324

7.2  Scopeof research
(b) Exemplary process specification in P3 class:

While assuming that process realization is based
! tming P zation 1 P3. COLLECTIVE STUDENT SERVICE

on legal information, which, for each process, $thou

be available at the right place and time, and imfo P3.1. Organization of Occupational Health and
which enables reading it by process participarite, t Safety trainings for students
following works were carried out: P3.2. Organization of medical examination

» processes realized at university faculty were ident
fied; special attention was given to processes con-
nected with didactic processes and employee and
student service (economic-financial processes and  P3.5. Organization of choosing elective courses
reporting processes were not considered), P3.6. Registration process (per semester / annual)

* legal acts connected with processes and sources
of their content were specified,

 library of required legal acts was established,

P3.3. Collective insurance of students

P3.4. Organization of choosing specialization

P3.6.1. Management of semester protocols

P3.6.2. Management of semester grade lists
and student credit books
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P3.7. Organization of interim projects and thesis
projects

P3.8. Organization of teaching of foreign langsage
P3.9. Alumni classification

P3.10. Official/Ceremonial distribution of diplomas
P3.11. Management of semi-annual fees

P3.12. Byelaw of Student Culture and Education
Fund

(c) Specification of legal acts for each process

In the next stage each process was ascribed letgal a :

connected with it. Exemplary specification of legal
acts, connected with student deletion from the list
of students:

Byelaw of studies at WUT, § 24

Byelaw of studies defines situations, in which stu-
dent can be crossed out from the list of students.

Rector’'s decree (WUT) No. 28 of 7 September 2006
concerning model form of decision about deletion
from the list of students:

attachment 1: decision form,

attachment 2: comment on the decision model
form.

Rector's decree introduces a model document,
in which decision concerning student deletion from
the list of students is placed, as well as insionct
on edition of the decision.

Act of 27 July 2005, Law of Higher Education,
article 190, Journal of Law, 2005, No. 164 pos.
1365

Law of Higher Education Act is a superior docu-
ment with regard to the Byelaw of Studies.

Prime Minister’'s statement of 9 October 2000, con-
solidated text of act — Code of Administrative Pro-
ceedings, Journal of Law, 2000, No. 98 pos. 1071
Quotation of Code of Administrative Proceedings
results from the fact that decision about deletion
of student from the list of students is an admiaist
tive one, which enforces specific way it should be
delivered to the addressee.

Resolution of Minister of National Education and
Sport of 18 July 2005, concerning documentation
of studies, Journal of Law, 2005, No. 149 pos. 1233
Reference to this particular resolution resultsnfro
the fact, that deletion from the list of studentssin

be registered in the documentation concerning indi-
vidual student’s course of studies.

(d) Specification of legal acts connected with the
analyzed processes

During analysis of all the identified processesvés
found that 227 legal acts are connected with theeroh
as: minister’'s decrees, internal acts issued bydbtor,
resolutions and stance of senate.

Full specification was made from the point of view
of type of legal acts and year of publishing. Facte
document containing legal act, the following items
were reported:

document symbol, which is the name of file with
document content, stored in the legal acts library
(symbol was marked with bolded font),

full name of document,

parts of legal act (i.e. paragraph, point), whica a
vital for given process,

hyperlink to the source of document content
(hyperlink was underlined).

For example:

RM_2007.87.583

Decree of Minister of Science and Higher Education
of 27 April 2007 on signing by the Bank Gospo-
darstwa Krajowego (state owned bank) with other
banks contracts which determine rules of using
means from the Student Loan and Credit Fund.
Journal of Law, 2007, No. 87 pos. 583

Table 3 presents list of types and numbers of laged
from a given category.

74 Exemplary processdescription
In accordance with the presented proposal of psoces
model, an exemplary process model was placed below:

P2.9 Granting leave of absence
A. Process realization goal

Granting leave of absence, which includes: prejmarat
of decision, actualization of documentation of stuitk
course of education, informing student about tha-de
sion.

B. Legal basis

the first document:

JL_2005.164.1365_act_law_of_higher_educ
Act of 27 July 2005, Law of Higher Education,
article 172

Journal of Law, 2005, no. 164 pos. 1365
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C. Additional information sources

Szypulska-Czkwianianc L., Utrysko B.: Vademecum
prodziekana ds. studiéw. Przepisy i zasady dobrego
postpowania. Warszawa, OW PW 2008

Table 3. List of legal acts’ categories

Legal act category Time period Number
Minister's decree 2005 - 2008 42
Rector’s decree 2000 - 2008 95
Rector’s circular 2006 - 2007 8
Rector’s decision 2005 - 2008 13
Senate resolution 2003 - 2008 39
Senate stance 2006 - 2007 4
Various documents, current 1997 - 2008 26
total: 227
the second document and IT system, as well as informs the student
_ D_byelaw_of studies_wut about the decision (e-mail, telephone, word
of mouth),

- Byelaw of studies at Warsaw University of
Technology, § 17
- http://iwww.pw.edu.pl/Uczelnia/Przepisy-i-

- negative decision: dean’s office employee pre-
pares notification about the decision in written

zarzadzenia/Regulaminy/Requlamin-Studiow-w- form and passes it to the student against receipt

Politechnice-Warszawskiej-obowiazujacy-od- or sends it by means of registered Ietter_.
01.10.2006-r » Student has the right to appeal from the vice dean’

decision to the vice rector within 14 days fromieec
sion receipt. This appeal is lodged in dean'’s effic

Dean passes student's appeal and his stance with
regard to the matter to vice rector’'s secretarigt-w
in 7 days from lodging of the appeal.

D. Process owner

H. Commentary

Head of dean’s office

E. Process participants

e Sick leave

Basis for granting of a sick leave is statemerdutho-

Vice dean, dean’s office employee, student rized medical committee. Student has the respditgibi
F. Process initiation to deliver this statement within 7 days from itdeda

Student applies in written form for a leave of aloge
in dean’s office

G. Procedure

of issuance. Granting of leave of absence sholdd ta
place (including actualization of student’s filedacre-
dit book) within 14 days from delivery of medical
committee’s statement. Leave of absence is greoted
Student delivers the application for leave of absen the whole registration period concerned by committe
to vice dean. Attached to the application are: itred statement. Dean’s office should inform about gramti
book and documents which justify the application. leave of absence the teachers of courses atterydbe b
These are, above all: statement of medical commit-student. Credits obtained in the period coveredhiey
tee in case of sick leave, confirmation of beinglgqu  statement of incapacity for studying, before thei-de
ified for student internship or other studies €@#se  sion about granting leave of absence, remain valid.
of circumstantial leave. Subjects studied in this period, which were notspds

Vice dean makes a decision within 2 weeks from My be re-sat without paying fee. If student atéehd
lodging of application document (one week is ad- classes or took part in examinations after thedesas

vised): vice dean may ask student for an interview 9ranted and did not pass, taking particular coorse
before making the decision. again requires paying a fee for re-attending thesm

Dean puts the decision on student's application and” Random leave

in case of: This leave is granted by vice dean on basis ofesitsl

- positive decision: dean’s office employee puts application justified by serious circumstances, clhi
appropriate note into student’s file, credit book make the attendance in classes impossible in such
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a long period, that obtaining a pass becomes inyposs Circumstantial and unconditioned leaves are only
ble. Student should apply for such a leave as sson granted at the beginning of semester.

random reason occurs. Leave is granted till the endoypicipation in classes and obtaining passes glurin
of registration period. If student attended classes |agve: from definition. leave is a period of abseiat

took part in examinations after the leave was @@ant njversity. However, the byelaw states that onlgase
and did not pass, taking particular course oncenaga of ynconditioned leave starting-point is the lack
requires paying a fee for re-attending the course. of possibility to participate in classes during thave.
» Circumstantial leave As, when student is on the leave, donation for aduc
tion costs is not obtained, it is suggested that re

This type of leave is connected with student’s abse )
attending classes should be payable.

at the University because he is doing studies ather
unit or takes part in an internship. Leave is gedntn I.  Accompanying documents
basis of student’s application, if vice dean coesidhe
studies or internship purposeful from the pointiefw

of student's development. The application should be
made by student not later than one month afternbegi *
ning of the semester. Leave is granted for thestegi

tion period. Within this period student does ndteta
part in classes or examinations at faculty.

student application for leave of absence — form:
forP2.9 studentLeave.doc,

documents which justify the application, i.e.: stat
ment of medical committee in case of sick leave,
confirmation of qualification for studies or intern
ship in case of circumstantial leave.

In the same category the bylaw names also “ottg ju J. Information on data actualization: 28 11l 2009

fied causes”. This should be understood as causes,

which do not result from random reasons, but from 8 Summary

burdening the student with activities in the amount

which makes it extremely hard to meet the respdiisib  The carried-out analyses proved non-standard ctesrac
ties connected with studying. This may be, for exam of management information with regard to such ussts
ple, fulfilling elective functions in student orgaa- university. In this case, it does not result frdme ne-
tions. When granted such a leave, student maintaéns cessity to make non-standard decisions, but froen th
right to enroll for and attend classes. Not passirg  necessity to make decisions based on non-standard
registered classes, however, requires paying fer relegal information.

attending them. Almost each process is connected with one or many
« Unconditioned leave internal legal acts — acts which are issued byarsity
6ector or department director (dean). Thereforelltes
the difficulty of introducing a single standard ®m

for supporting university functioning for many uaiv
sities. The research allowed conceptualizationysf s
tem which combines organizational unit's processes
with legal information and knowledge about processe

Each student who passed at least 2 years of bachel
studies or at least one year of master studiestheas
right to suspend studies for a period of one year (
twice for one semester). In order to do this, stiade
lodges an application to vice dean not later timathe
last day before start of classes in the semesténeof
planned leave. Granting of leave is automatich#é t The obtained result, which constitutes basis fa th
student obtained registration for the period ofvéea System, requires further supplements and being re-
Participation in classes during unconditioned leaveadjusted in order to be useful for its users. Immeeta-
requires vice dean’s agreement and should be allowe tion trials were carried out, creating:

only in exceptional cases. » prototype of database system of management infor-
Commentary matlon, yvlth particular consideration given to lega

) information,
No other Ieaye th_an S|cl_< leave should be granteah f_r hypertex®®, frame of which is the process specifica-
the date which is earlier than the date of lodging tion

of application by student. In particular, granting
of random leaves at the end of semester should be
avoided.

2 Hypertext is organization of data in form of inéegdent nodes
connected by hyperlinks. Node is an element of Hgge and
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When comparing the solutions, the following facts 9

were taken into account:

» system must be user friendly and easy to use, (1]

* process owners should be able to edit commentaries,
which are viewed as sources of tacit knowledge,

« continuous actualization of all system elements is[2]
required.

Solution based on database system is a much forma3]
lized solution. It requires using specific databasn-
agement system, defining data structures, preparing
user application for operating the system. [4]

Associations, which exist in the structure (many-to
many, i.e.: between processes and legal acts, eetwe
processes and participants) require professioralabp
ing of system.

(5]

(6]

Use of hypertext is the easiest technique of cdimgec
process models with appropriate legal acts.

Assuming that each process model and each legal ag]
are saved in separate files, use of hyperlinkslesals
to indicate mutual connections. Also, internet agdes
of legal acts may be used.

(8]

This solution, however, is connected with the thida
lack of access to network, liquidation of document

source or change of address. (9]
Preparation of hypertext is treated as prototyplegsil

information system for the analyzed area, in which
specification and ordering of processes and legal
information were carried out.

Within further works an approach will be made te ap [11

ply Content Management System (CMS) which
would enable obtaining an internet-based solution,
giving access possibility to many users, mainlyalio
process owners and participants.

Independently from the adopted technical solution,
system usefulness depends on the up-to-date charact
of its constituent information resources, whichuiegs
their constant actualization.

contains hyperlinks to other nodes. This enablesnecting
nodes and creation of network structure.

26 CMS — Content Management System — content management
systems are used for management of Internet sitestent.
Usually they consist of an application for contemnagement

and application for content presentation. Inforomtpresented

on a site is stored in a database. When referrdadfomation is
collected from database and presented in accordaitbethe
prepared graphical template.

(10]

]

(12]

(13]
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Abstract: The problem of modern organization is not onlyinfiation gathering but also its appropriate dis-
tribution within an organization. It is difficulbtmeet without appropriate computer based infoironasiys-
tem. The paper deals with making data availabmputer based system for management purposes Ther
are discussed advantages and disadvantages ofntiamet technologies from business process point
of view.

Key words: information system, data sparing, Internet techgiels, business process, system integration.

1 Introduction through the adaptation of selected software totezls

and requirements of the users. Together wit theeldev
One of the key challenges, in the knowledge basedopment of programming abilities the disproportion
economy, is the ability to allow others to use gatd between the functionality of IT system and the fioic
data. Differentiation of used forms and tools ofada nality of the software, whose database was used to
sharing is performed according to the data type: Dy elaborate the system, increases. Concept of system
namic development of Internet technologies createsfunctionality, in this article, is defined as whhe sys-
new possibilities of cooperation. tem does, or should be doing, regardless to haw it

Financial and organizational limitations, presengt ~ d0ing it [3].

projects, make the traditional methods insufficient Informational system is the network of relation$ose

in current problem solving and analysis and designi centers are the elements of the organization and it
of business IT systems. The critical limitations §t]: environment that take active participation in data
project budget, task realization deadlines andesyst change and their relations describe the information
users’ IT awareness. In terms of personal or econom exchange channels. However, in the scope where the
cal data sharing, legal limitations have to be taike¢o data is processed with the use of computer hargware
consideration. it is treated as an IT system.

Informational needs of the users are not likelyb®  Functionality disproportion is connected with the-m
determined without performance of detailed analysischanism inbuilt in the software that allows adjusiiin
and the elaboration of the enterprise’s IT systeod-m  of the functionality of IT system to the needs bét
ernization project. The system should be createdenterprise. They can be divided into two group®atc
according to future tasks and not current operation ing to the system functionality modification poskib
Elaboration of such system consists of 90% of drgan ties. First group consists of configuration toaidich
zational activities and only of 10% of IT activai¢2]. are used to introduce the functionality settingneel
Determination of the needs and requirements ofsuserin the software. Second group consists of 4GL lan-
can prove difficult, even with the performance ptls guages, which allow defining new system functionali
detailed analysis, as users usually relate to tieeiot ties [4].

situation. Adjustment of IT systems, which supbe  Agyanced adaptation mechanisms allow adjusting the

data integration and availability processes, to thesystem, to the needs of a user, at three levekt. IEvel
dynamically changing needs of the organizatiorhin t s carviced by the regional representative of tiagun

scope is the condition of their usefulness. facturer, which introduces modifications that atljine
system to the specific regional conditionings. $eco
2 Informational system of the enterprise level is serviced by the IT system provider, usuall

partners responsible for the implementation ofdye
Current Business IT Systems are not created fromtem.
scratch with the use of programming tools but nathe
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Figure 1. Functionality disproportion
(source: self elaboration)

Moreover the system is equipped with solutions thatsense. Key to the interpretation is the knowledyzut

allow the user to adjust the system, in certainrgeg
to individual preferences e.g. settings of the |laokl
content of particular dialogue windows.

3 Data sharing system

Information is the data put in a context in theqaiss
of its interpretation, which can have statisticalana-
Iytical character.

Data is a grammatically defined symbol sequence.
the IT system it can be represented through bjtesh

records, tables, files. In the semiotic aspeciritexpre-

tation can be realized in the syntactic (strucjurse-

mantic (significative) or pragmatic (utilitariankm@ect

[2]. It is presented in the following example. Téen-

tence below, according to the type of aspect, lman
interpreted as true or false:

» computer turns off the user,

» user turns off the computer.

According to syntactic aspect both statementsrae t

All words included in the sentences are built of se
grammatical symbols. However in the semantic aspec

the first sentence is incorrect, because it makes

the surrounding reality.

Due to this knowledge one can evaluate the coresstn

of the relations between particular parts of infation

and bestow them with meaning. Giving meaning to the

information is a human domain [5]. Basic featurés o

information in the system approach are:

« actuality: compliant with the actual state, conside
according to given situation,

» accessibility: possibility to access information in
given time and place,

» confidentiality: limited access to the information
according to the authorization level of the system
user,

» possible to process: possibility to apply technical
resources for the gathering, storing, processiy an
sharing of information,

« completeness: there is no need to use other sources
in order to provide information useful for the user

In

Criterion to distinguish information subset, neeggs
for management, from the information collectiorthie
possibility to decrease the uncertainty of takeoi-de
tsions as well as the organization activities [6].

n Organizational resources availability is an example
of such type of information. Information sharingssy
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tem for management purposes is an informational sysprocesses in order to make the information accese m

tem connected with the managerial information stggari
system processes. In this elaboration the datanghar
process is the collection of procedures and aigsyit
which are used to realize business goals in thandrg
zation, as a part of a context determined withdituz-
nizational structure that defines roles and retetio
between them.

They can be realized through one or several organiz
tions that have both formal and informal interaasio
There are two types of processes in such systems:
sible for gathering and introduction of the informa
tion to the sharing system,

information access processes, which define the wa
the user is given the access to information.

Lack of direct succession of events between gateri
and information access processes is typical. I6ickan-
ing the degree of interactivity as a criterion, aan
perform a division of considered system types ories
with single-directional and double directional infa-
tion flow.

Example of considered system type can be the confe-
rence room time-booking system for the needs of the

didactic process. Limitation of the complexity diet
system in the considered system type, into the exiésn

necessary to understand the essence of the precesse

was made in order to clarify the example

Figure 2 presents the conference room availakitity
formation gathering process. Availability plan igro-
duced into the system, which allows the users &xkh
the availability of particular conference rooms.

Information gathering and access processes integrat
tool, in the scope of three-layer integration aestture

(presentation, business logic and data layers) if7],
a database system. However, at the function iniegra

information gathering processes, which are respon

effective and clear.

It creates new possibilities in organizational Atigs
with participants that are authorized for individaa-
tivities.

Data sharing systems can be divided into direct and
indirect. In direct systems every inquiry has a&vaht
individual answer. However, such types of compute-
rized systems, which provide the answer withoup hel
of a human, exist only in theory.

In practical applications one can find systemsceag
for experts who provide answers or, so calledficieti
direct systems that are based on FAQ mechanisms

y(Frequently Asked Questions).

Functioning of indirect systems in based on knogéed
base browsing and using of e.g. full-text seard@nii-
fication of hierarchical classification. Assuminget
level of interactivity as a criterion, it is posilto di-
vide the systems into:

single-direction data flow systems (passive data
sharing) — realized on the basis of HTML technolo-
gy. They allow the transferring of particular cartte
to the user e.g. IT enterprise can share the irdorm
tion on the methodology of IT project realization.
Shared information is of static nature,
two-way-direction data flow systems (interactive
data sharing) — allow the users to input data tinéo
system e.g. in the conference-room availability- sys
tem the user can input information about booking
a certain room. In such systems the data is sdgject
to dynamic changes. Changing of shared informa-
tion is related to their updating by the people who
share particular information and creation of new
information as a result of system user's activity
(information receivers) connected with gathered
piece of information.

level, the integration is realized through the use Keeping the IT systems, which support data sharing

of CASE tools.

Using IT technologies allows limiting the interati
between a person, or people, sharing the informatio
and its receivers.

There are systems, in which information sharingsise
take part in the data access process e.g. as expatt

answer submitted inquiries.
solutions aims at improvement of information sharin

processes, adjusted to the dynamically changindsee
of the organization in the age of knowledge-based
economy is a condition of the information usefutes

One of the barriers of implementation of considered
systems is the use of traditional technologies for
designing dedicated IT systems. Therefore thithés t

Implementation of such "€&son for the elaboration of new designing teahnol

gies.
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SCHEDULE
CORRECTION

NEW
TIME FOR NEW SCHEDULE INFORMATION
INTRODUCTION OF AVAILABLE SCHEDULE AVAILABLE
NEW CLASSES MODIFICATION
SCHEDULE CLASSES INFORMATION

SCHEDULE UPDATE
INTRODUCTION
SCHEDULE UPDATE
RESERVATION MODIFICATION NEW ERROR
OVERLAPPING SCHEDULE
ERROR ELABORATION
REQUIRED
Figure 2. Conference-room availability informatigathering process
4 Data sharing Data access cannot be realized freely. One needs to

take into consideration e.g. legal limitations: queral
Data sharing is the determination of data accessinglata protection, economical data sharing, publfierin
rules and the process of their realization, whibbwes mation access or civil legal contracts.
transactional data processing (in predicted timd an
completely finished) in the IT systems as welleseas g
rules management, what assures safety and cogtinuit
Of_ organization’s ac‘uymes. Data access can latized _ Everyone knows about the possibility to gatheripast
with the use of traditional and modern tools, which |5 information in a telephone conversation. Depelo
should be selected according to the character @ da ment of modern information sharing tools resulthie

sharing processes. Benefits connected with theetmpl decreasing popularity of traditional communication
mentation of modern technologies that support thesemeans such as telephones.

processes are still not appreciated by small ardiume o ractive dialogues between a human operator and
enterprises. Major source of data exchange in Sucrl:omputer are a novelty e.g. through self-serviceevo

Data sharing tools

enterprises is still only the email. technologies based on the VoiceXML technology.
There is a series of complex solutions for dataisba

in the limited understanding of the concept, whish Table. 1. Benefits and challenges of telephoneaisag
indicating that it is only a computer software parg

allowing data access. They allow the access to datg Benefits Challenges

recorded in databases and spreadsheets, theirs@naly
and visualization based on a web service or access
directly from within the traditional windowed apqpdi-
tion through special components.

« Direct contact with « Necessity for people
the information re- to synchronize the
ceiver conversation in time

In the organizational grasp of the problem one khou
look at the data sharing as a communication process
between the person requiring specific data andsope 51 SMS/MMS
or people that possess it. Three types of datanghar
can be distinguished:

» read-only data,

» data subscription,

» data for selected users,

» data on demand.

SMS (Short Message Service) is a method of sending
text messages in GSM networks. It enables to send
a 160 digit message to a given phone number. Sgndin
longer messages is realized through division iet@s

al shorter messages. Messages are sent from a GSM
telephone or from the Internet through SMS Gateway.
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If particular phone number is outside of reach, rttees- level. Figure 3 presents an example of web service

sage is recorded in message transferring centre andrchitecture.

resent when given number becomes available. Thgyepsite access requires use of a computer witiette

successor of the SMS format is the MMS (Multimedia prqwser and access. Rankings hosted at ranking.pl

Message Service). It allows transferring messalgas t jngicate that Microsoft Internet Explorer is theding

include multimedia content such as: text, graphics,product in terms of internet browsers. Firefox @+

sounds and video files. era internet browsers are becoming more and more

popular with 30% of the market. Properly designed

Table 2. Benefits and challenges of SMS/MMS usage website needs to include the differences of fumdtig

of these products. HTTP server is responsible ter t

Benefits Challenges resource access requests. Apache technologies are
leaders in this product category. PHP script laggua
. Data access through . lelta}tlon (r)]f miz-o !s a common Iog!cal engine for such appliancess It
mobile phone Zf?‘g_te ength to important to point out the ASP.NET technology
igits

as a leading technology for website design, whiahs
to exceed other technologies with its NET Framework
engine in the 2.0 version.

5.2 Internet mail

- Table 4. Benefits and chall f Websit
Internet mail is a common and broadly used tool abie Enefits and chatlenges ot Yvebsite Usage

of information sharing. Conference websites publish

the emails of the conference organizers. Potectiat Benefits Challenges
fgrence dgartlmpsantz tconta:(:t the orgar:_lzer(sj tf:;ou%h * Information access ise Differences in the
?rllven abl ress.f ue hype_o tc_:ommfurjlct:a |0r: dea }[/_VI possible with a com{ functioning of inter-
inetini)(go em of Synchronization of interested partie puter connected to the net browsers
' internet * Replenishment of the
Table 3. Benefits and challenges of email usage * Possibility to transfe website with infor-
multimedia content 315}['“0” that is up-to
_ ate
Benefits Challenges * Access to website
content through intert
» Easy exchange of » Lack of confirmation net browsers
information of information re-
+  Possibility to deal ceiving from the re-
with a matter in suita| c_elv_er _ 54 RSS Channels
ble time * Limitations on the
it size of sent files and
*  Possibility to share attachments Information channels is the communicate headlines
information too many transferring technique based on the XML. Functignin
people at the same ) 9 ) q i ) g
time of this system is based on RSS files (Really Simple

Syndication) present at the server. Files are byaithe
RSS reader. User downloads the news titles together
with their short descriptions and links to full rmages
placed in WWW websites. It is a simple way of regdi
and uploading information in the Internet that ato
browsing through information form many sources
(channels) in one application without the necessity
to browse through many different websites. In order
to use RSS one needs to install proper reader,hwhic

i ) can be made as a plug-in to an internet browser or
Enterprises focus on selected technologies, wHiotva
as a separate program.

them to reach the highest possible competitiveness

5.3 Web service

It is crucial for IT technologies to be most fletdkand
applicable in as many IT systems as possible, tien
point of view of the technology providers. On ttibey
hand in elaboration of particular system’s protetyp
only the final product and its usability are releta
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RESPONSE | ) ;
Examples of technologics
Internet Explorer, Apache PHP IBM DB2

Firefox, Opera

Figure 3. Example of website architecture from téchl perspective
(source: [11])

Internet Explorer browser, in version 7, has a tbuil
in RSS service. Atom is a new open standard degdlop
by IETF (Internet Engineering Task Force).

Table 5. Benefits and challenges of RSS channealgeus

Benefits Challenges

Automatic creation of
information lists form
different information
sources

Scope of information
possible to access
through RSS

Internet connection
capacity saving
through downloading
of pure information

6 Use of internet technologies

Using internet and telecommunication technologies
requires certain knowledge and abilities. “Poligh |
in European Union” report, published in 2003 and
summing up work of the 3 Congress of Polish Informa
tion Technology [8], indicates that the realizatmn T

endeavors depends, first and foremost, on the peopl
involved in these activities and in a lesser degreéhe
used technology and IT tools.

There are several causes of IT project failurertapa
from lack of software engineering usage, dependent
on the customer:

lack of composition of the future project in the
business process of ordering enterprise or institu-
tion,

lack of professionally prepared specification that
corresponds to real needs (that is the basis for or
dered project) or forging of the specification ac-
cording o given designer as a result of corruptive
activities,

lack of proper knowledge and abilities to define
assumptions and project receipt in the team,

lack of knowledge and project, quality and risk
management standards or even encouraging the
customer to abandon them in order to reduce cost,
lack of engagement and proper supervision fro the
high management,

selection of the designer on the basis of the lowes
price and not the team skill evaluation and the
functionality of offered solution,
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» lack of proper motivation and training of the sys- It was confirmed that the technical competences
tem users. of young people with the use of IT tools, including
internet, are usually very high. However, therd i
a lack of common and effective model of text resesr
usage, provided by the new medium. Moreover, even
the research on the model of such activities ispeot
formed. Abilities to use the tele-informational ®dy
Fhe Polish society are often high, although thisrh
menon is not common. However, it should be saitl tha
the level of education in this field in Poland ot satis-
factory.

The following failures were listed from the sidetbé

designer:

* lack of ability to evaluate risk of performance
of selected project,

* lack of responsibility for undertaking unrealistic
tasks and acceptance of improperly prepared use
requirements,

» price dumping or corruption activities used in grde
to win the bidding,

« lack of professional preparation of the team td-rea According to the IT development strategy for tharge

ize the project (recruitment of the team after sign 2004-2006 [9], by the Polish government, computer
ing of the contract) and internet skills are evaluated on the basislofity

to write and print out a letter in a text editobjliy to
send and receive electronic mail, ability to uderimet
browser and ability to search information in th&sin
net. Such level of abilities is definitely insuféat

for the creation of informational society. It isucial

to undertake actions that will speed up the IT cemp
tence improvement of Polish society in the scope
of modern tele-communicational technologies usage.
It is one of the goals of the Polish IT development
strategy till 2013 [10]. It should be indicated tthihe
lack of development of proper skills will result leck

of demand for electronic services and digital copte
what can lead to the digital exclusion.

» lack of knowledge and standards in project man-
agement,

» lack of designing team work coordination abilities,

* lack of teamwork coordination abilities with the
ordering team,

* lack of communication within the designing team
and with the external environment,

» hiding the true level of project progress (hidihg t
obstacles and difficulties) from the management
responsible for ordering the project,

* underestimation of doubts of common system us-
ers.

TELEINFORMATIONAL
INFRASTRUCTURE AND
E-ABILITIES SUPPLY

A

TELEINFORMATIONAL DEMAND FOR
INFRASTRUCTURE AND STIMULATION AND SUPPORT ELECTRONIC SERVICES
E-ABILITIES DEMAND AND DIGITAL CONTENT

SUPPLY OF ELECTRONIC
SERVICES AND DIGITAL
CONTENT

Figure 4. Areas of activity stimulating the IT déa@ment process
(source: Directed strategy of IT development inghalto 2013)
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In 2007 the Pew Internet & American Life Project-pe
formed a research in the American market and pub-
lished the results in a report “Typology of IT aede-
communication technology users” [12]. It concerns,
among others, the sharing of private content inatbb, .
posting comments to news published in the internet,
creation of websites or downloading the conteninfro

the

Internet.

The result revealed that sharing copyrighted cdriten

the

that this phenomenon varies in different groupgdre

Internet is not common. It is important to pant

creators divided IT and telecommunication technplog
users in the following groups:

Group 1: contributing to 8% of researched popu-

lation is the most active group of the internet so- |
ciety,

Group 2: contributing to 7% of researched popu-

lation are the people using internet to connect

with others and access internet content,

Group 3: contributing to 8% of researched popu-

lation are people who have experience with in-

ternet technologies,

Group 4: contributing to 9% of researched popu-
lation are people using internet technology
at work and at home, usually to increase personal
productivity,

Group 5: contributing to 10% of researched pop-
ulation are people who actively use mobile
equipment and facilities provided by application
designed for such hardware, although these
people do not connect their personal productivity
increase with the use of such equipment,

Group 6: contributing to 9% of researched popu-
lation are people investing in IT and telecommu-
nication technologies but who are not able to use
such technologies,

Group 7: contributing to 8% of researched popu-
lation are people who posses only few devices
allowing to use IT and telecommunication solu-
tions but feeling competent using such applica-
tions and would make more use of such facilities
if provided access to such technologies,

Table 1. List of internet users’ activity in theope of personal content sharing
(source: [12])

— N (40] <t To] (o] N~ [e0) [e)]

o o o o o o o o o

>} -} >} -} >} -} >} >} -}

0 o) 0 o) 0 o) 0 0 o)

' g hd g hd g hd hd g

o o o o o o o o o
s:r?;:“ﬁ;:‘keiﬁftfﬁgtie‘f PeT | 5506 | 38% | 20%| 18%| 149 12% 9% 4% 4%
Posting comments to the
information published in the| 55% 39% 22% 12% 0% 8% 8% 4% 3%
net
géfsé'r?; 3‘;‘2’6““‘95 for 1 4so6 | 24% | 14%| 12%| 6% 6% 2% 194 2%
vareiﬁltZg of commercial 40% | 17% | 13%| 9% | 8% | 4%| 4% = 1% 29
Egr;’;’g:ﬁg;”ge‘r’;';grﬂgte 30% | 19% | 10%| 8% | 4%| 4%| 206 304 29

: — .

;igig‘gezr:g L‘:’gg:l"e'”r?hi‘r'\]"e‘; 93% | 49% | 36%| 42%| 94% 19%  14%  12% 12k
Sending text messages
through internet communica- 73% 57% 45% 38% 47% 259 18% 16% 160
tors
IF; "g;irr‘]% L‘]’f d%ﬁfjscso r?trerio""”' 50% | 46% | 26%| 20%| 23% 139 9% 50 5%
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Group 8: contributing to 15% of researched pop- 7 Business processes categories
ulation are people with basic access to informa-

tional technologies nut using it occasionally and Possibility to support business processes and iediyec
not treating it as an important element of their their automation through the use of IT and telecomm

lives nication technologies are strictly connected witkitt

Group 9: contributing to 11% of researched pop- chqracter. Procgss support. with IT, _S_O_IUt'OhS can be
divided according to their possibilities into the

ulation are people who do not see the benefits : _ ]
rocesses oriented at: integration, human or cénten

of access and usage of IT and telecommunicatiorg _ i _
asic characteristics and examples of processésatyp

technologies, o for particular categories are collected in the dabl
Group 10: contributing to 15% of researched below

population are people without access to modern

IT networks. Implementation of IT tools supporting different pess

classes requires flexible infrastructure. Otheuntsohs

Over 70% of respondents claimed that modern IT-tech gould be used in case of fully automated systems
nologies allow them to be more accessible to others;, \which the role of operator is limited to theroduc-

Almost 80% of respondents feel that these techmedog

tion of input data such as e.g. customer orderrantg

have more potential than currently used. Half & th g 3 |0an. Determination of process class isaaitin

respondents indicated that they need training & th orger 1o select the elaboration method that habitpe
scope of uses of modern technologies. Table abov‘iyest chances of success.

collects the combination of internet and othervatgti
for particular researched groups.

Table 2. Business processes categories
(source: elaborated on the basis of Exploring kmtd about business process management
with IBM WebSphere software [13])

Proces_s cate- Basic characteristics Examples of typical
gories processes

Integration * Fully automated processes |+ Order realization
oriented « Usually with integration of the  Provision calculating
processes person servicing the exceptions  system

or taking decisions
Human * Human work based processes ¢  Granting loans
O:fcn(;[z(sjes « Decisions made by human |+ Purchasing products
P «  Human-human interaction and services

* Automatic tasks frequent ap-

pearance
Content » Tasks requiring document cop»  Sending and
oriented tent interpretation by human processing of docu-
processes « Weak connection between the Ments or messages,

documents and the process |+ Browsing and accep

. Process controlled by the stafus tance of documents
of works over a document
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Integration-centric Human-centric

WS-BPEL, busifiess rules, human tasks and ad hoc support

Automated Human Decision- Document- People-
process exception intensive intensive intensive
Straight handling tasks tasks tasks
WS-BPEL, business rules, human tasks
integration
(EAIl) and
WS-BPEL
Integration between applications Mix of human interaction Automation between people
Predefined process interactions with process automation Human tasks and related content
Unattended activities and automated tasks Ad hoc collaboration
Process automation
Process variabili
Law € == == = == = e e e » High
High € == == Sfra Process flexibility_ __ _ ___________ 3 High

Figure 5. Spectrum of BPM scenarios using WebSpReseess Server
(source: Exploring key facts about business prooggsagement with IBM WebSphere software)

8 Integration oriented processes assurance of full transactional nature of the msce
Quick and easy particular task realization progozga
Fluent integration and the ability of automatic adat access is required, what implies the necessitygtope
interchange between the tasks realized by thedesy  the IT systems with a user friendly interface. Rokty
and the ones in the control of a human operator argo sort and set priorities to particular tasks asdign
characteristic for this type of processes. Firstigy particular human resources is required. Many human
connect system applications and services into atie e oriented processes require the possibility to irtey
ty that supports reaching of business goals. Ctiyren different systems is required from the start of $ge-
there are few IT solutions, which can help to s@ueh tem elaboration or in terms of its development itieo
types of business issues. Most of the processested  to increase the automation or effectiveness of work
towards integration requires human interactionhia t
area of exception handling and key decision making. 19 content oriented processes

9 Human oriented processes Generality of document content oriented processes

requires a significant engagement of a person veimo ¢
Human oriented processes connect the activities ofinterpret the data. There are dynamic changesii th
organization’s participants, realizing particulasks, area, due to the continuing process of replacement
into one entity. The way the IT tools allow to ceogte ~ of paper documents with electronic documents and
is crucial for the process development effect, vifite forms.
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INFORMATION RULES

INFORMATION RULES

Figure 6. Integration of IT processes
(source: self elaboration)

11 Data integration and sharing processes it is possible to define the transformation prodesm
the N state to the N+1 state. Performance of sati+a

One of the basic assumptions of extreme programmingti€S does not usually cause technical problems.

is that it is more profitable to create small suems In some cases such as e.g. transformation of autisc
and then integrate them, rather than elaborate lang 0T & Single product to a discount for a group afdp
complex systems. Two aspects are present here. FidfCts has an irreversible character so that it tsppesi-
one is the integration of processes that were ifiht ~ 0l€ t0 return from the N+1 state to the N state.

at the stage of system creation and their integrati Transformation of the application form the customer
level is determined. side for it to use the new data structure is muadhnem

Logical data model is created for particular sutesys difficult. Sometimes the scope of the modificatierso
and next the models are integrated before stanfirtige considerable that the only efficient solution, fothe
creation of application at customer side. There is,Perspective of the customer and the provider, islae

so called, data structure freezing, in the arematual borate the customer application form the starth\ihe
data, which is later modified only due to significa approach based on generation of new source code fro
reasons. Such approach is inconvenient and theedesi € System model one is equipped with a tool teesol

solution is the possibility to modify data strueur such implementation issues methodically. Used model
in any moment of system creation process. structure should allow the determination of thepsco

of necessary modifications in relation to the clemng
in data structure and its processing. Propositicsuoh
type of structure is presented in the followingutiea.

Key to reaching of desired flexibility in the scope
of data structure is the use of system architedtsé

favors such modifications and approach based on pro . o _
totyping, where the prototype is created as a resy| Data integration is the connection of format anbojesct

of model transformation into the source code andl SQ hetérogeneous data collections as well as datagtsr
scrip that defines the database. Having the N wersi N @ Way to assure their semiotic (syntax, semaamt
of the database and the desired structure (N+lovgrs Pragmatic) effective sharing. There is no universal
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solution for enterprise IT process integration éssu
However it is certain that the enterprise will betable
to undertake effective decisions without effectaiv-
ities. It is necessary to determine its scope.

Maximal process integration results in stiffening
of their adjustment to new business conditions.hSuc
situation usually takes place when dealing witre4int
grated IT system that is supporting the procedsms.
integration level integrates in the decrease ofirifa-
mation system efficiency. Following forms of intagr
tion are popular:

» system integration — deals with communication
between systems,

» application integration — deals with application
cooperation,

* business integration

processes integration.

deals with economical

Integration precedes the data sharing in IT systéris
possible to select one of two solutions: integratioo-
ker or integration platform. The lack of integratio
strategy results in, so called, integration welbedra-
tion processes and data sharing are cause-releied a
ties that are aimed at data gathering and allowing
access to the data to authorized users. It candieed
through one or several organizations, which hawd bo
formal and informal interactions. The basic eleraent
are: people sharing the data, data sources, dzsga/+e
ers, rules and access authorization, data sharaguggs
integration rules and regulations.

If taking the integration level as a criterionstpgossible
to perform considered division of these processs i
single-direction and two-way-direction data flow.

&

I S ACTIVITY —
= APPLICATION
ACTIVITY :
INCUIRY E
FORM E WANDO
j DATABASE
6 HNOTIFICATION E
COMMECTED WITH
AFPPLIED ACTIVITY Ié NUTFFEEE'II'TE?N OF E MOTIFICATION OF |
HEW ACTIVITY MEW AGTIVITY

MAIL SERVER OF
PERSON s
PROVIDING
'“FDRM*"*II'C‘INY T MAIL SERVER FOR
ABOUT ACTIVIT {Internet 3 NOTIFICATION SENDING
S
: MAIL SERVER OF
MAIL SERVER OF A MESSAGE SENDER
USER VERIFYIMNG
ACTIVITY MOTIFICATION REr‘f'ﬁ:Rﬁs TO THE
RECORDING Bl ABOUT NEW ‘ B °=ieremy
z APPLICATION

Figure 7. Example of integration architecture with use of electronic mail
(source: self elaboration)
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Database system is the integration tool, for dathey-

structure. In the transformation process datalisced

ing and access processes, in the take of three-layefrom the source, processed and transferred todkt-d

integration architecture (presentation, businegsiclo
and data layers) [14], at the application integrati
level. CASE tools are used to realize the integrati
at the level of function integration.

If taking the type of possessed data as a critdatio
possible to divide the data sharing processesdinét
and indirect. In direct systems every inquiry hasa
lated individual answer. Totally computerized syste
that would be able to provide such answer withbet t
help of a human being exists only in theory. Incpical
applications one can find systems searching foegsp
who provide answers or, so called, artificial dirsgs-

tems that are based on FAQ mechanisms (Frequently

Asked Questions). Functioning of indirect procedses

based on knowledge base browsing with the usegof e.

full text search, indexing or hierarchical clagsifion.

When speaking of integration processes and data sha

ing it is impossible not to consider the IT systarohi-
tecture. It is important for the architecture toflegible
and allow creating different types of software frime
perspective of the technology provider, becausex-t

pands the number of potential customers. However

from the perspective of the creation of a particels-
tem only the final product is relevant. Performed r
search indicates that particular providers of I$tegns
focus on selected technologies, which allow creatin
the final product with the highest possible usaglee.

Enterprises decide to use certain database systems,

which will cooperate with their product, due to eco
nomical factors.

Figure 7 presents an example of integration arctite
for the creation of databases dealing with protessi
activity of scientific personnel. This architectusap-

nation structure. Practically there usually is adéor
manual completion of target data structure. Datacst
ture transformation with small modifications of ithe
information scope is an activity that takes plate i
» database structure change — takes place during
modifications of exploited software or migration
to other systems,
» linking of not physically connected subsystems
with common tables — supporting of enterprise
activities with dedicated solutions might require i
systems from different suppliers. therefore it is
essential to elaborate a common interface be-
tween these systems,
data transformation form logical data structure
to the physical table implementation — realized
with importing or exporting of the data from or
to the system,
* introduction of new data to the database — differ-
ences between the data presented to the user and
the logical data model in the database can be
present due to the data model normalization
process. Such situation might be encountered dur-
ing the increase of user interface effectiveness
(defined as the amount of data that the user is
able to introduce with particular user interface or
ganization) and organization of such interface in
a non-normalized manner. Normalization is per-
formed automatically. Possibility to transform
non-normalized data into normalized data is a ne-
cessary condition in such type of activities.

Relational database or an external data set cahebe
source data collection. Relational database ista da

ports the human oriented processes with the usestructure collection, used for data organizatiord an
of electronic mail. Main advantages of such apgnoac Storing. Basic data unit in threlational data modeis

are the relatively low technological requiremeisin
disadvantage is the relatively high work and tiroe-c
sumption as well as the result relating on the fgeop
engaged in the processes to a considerable degree.

12  Data transformation

Transformation is the data processing processdibed

not modify the source data — in typical data pretes
processes it is common to transform the data daltec
from one state to the other, without the changdaita

the atom, indivisible, e.g. document metrics. Atdata
sets of the same type are defined as domains. Demai
are organized into tables in a way to minimize da&a
redundancy according to data normalization require-
ments. Relations (integration reference) are ddfiag
presence of particular data in the table that peddent

on the content of another table. Every table shield
equipped with a primary key that allows unambiguous
identification of a particular table row (entitytégra-
tion). SQL (Structured Query Language) language is
usually the standard interface for such application
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Figure 8. Data transformation
(source: self elaboration)

It should be noted that all data collections, whicim-

possible to return to data transformation and aroth

not be processed together with the database wéh thredirection of data collection (variables at cdileas).

use of SQL language, are theternal data sources.

Currently the data recording standard in such celle
tions is the XML [http://www.xml.org/]. Such data
collections are used for the data interchange lmiwe

different systemsDictionary datacan be used in the
process of transformation. There are two areabeaif t
usage. First one is the verification of data cdness

13 Relation models

Relation model describes the universal solutiorsspo
ble multiple usage and the correctness of solutions
included in it must be documented. They are thésbas
for creation of dedicated model and characterizéa wi

of domain set that is included in data structufsta

mapping rules, from the input to final data struetu
are determined witldata transformation rulesFlex-

ibility of the defining process decides about tihacgic-

al possibilities of the data transformation process

In the first step the data is taken from the inantl
transferred to a spreadsheet layout with a homageno
column structure. Input column mapping into output
data takes place n the second step. In practiceatat
quiring requires preparation of several perspestive

Preliminary data processing according to their gran
formation process is realized at the perspective le
el.Directing the data towards the exit is perfornbgd
dedicated mechanisms. Logical variable values, lwhic
are the switches for the data transferring perfoicaa
to particular exit, are set in the first step. Afthe fi-
nishing if the data directing for selected inpuliit is

and consistence and transferability [15]. Relativod-

els are defined at a certain level of abstracfidrey do

not provide concrete IT solution but are ratheirespi-

ration for one. Such model can be created on tkes ba

of an existing or planned business process. Maitiapa
elements of such model are:

» graphical representation of activities and relation
between them together with additional data. The ba-
sic element of activity representation is the thek
is at the lowest level of work at presented diagram
Connections are represented in the diagram as ar-
rows connecting particular activities,

* business positions — all kinds of documents, prod-
ucts, parts, components, minerals or chemical com-
pounds processed in the activities,

e resources and their consumption as well as their
assigning, with consumption rate, to particular
tasks.
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Process flow diagram is supplemented with startingrepresented at certain abstraction level as aesielg-

points (indicating the beginning of the processiish- ment, are used.

ing points (indicating the end of the process) 800 Al processes can have any layout of the elements,
finishing points (indicating the end of a certaovy). which does not bring limitations, placed in thegiam.

If the flow reaches the finishing point during tper- Example of a process with a free type of layoyiris-

formance pf the process it is immediately stopgeen sented in the Figure 9.

if other performed flows are present in the prodess  process course layout is an alternative for suohgss
the time being. However, flow finishing points 185§ |ay0ut. In the course layout the process flow is-pr

a visual marker inside the process and indicateetll  ¢onted in a way to enable focusing of the roleyues,
of a certain flow. organizational units, places and classifier valussge

Process flow path can consist of many alternatig a

of the activities as part of the flow.

parallel branches. In case of alternative ramificgt

the flow is realized through one of the available
branches, usually selected in a decision process.

The following objects are used in the division bét

Visualization of process courses helps to ideritify
unnecessary exchanges between the elements in diffe
ent rows. This also leads to the elimination oftlbet
necks and redundancy.

process into alternative and parallel realizatiathg:

In

From the perspective of process analysis it isiatuc
to determine the distribution of selection of partar
e ... flow branches. For example is receiving an inquiry
ramifications: process elements that allow division from an internet user generates cost equal to 10 PL
of the flow path into paralle| branches, _ and receiving an inquiry in the paper form generate
merges: process elements that allow merging of thethe cost of 50PLN — both for the distribution ireth

alternative branches, _ figure above and 100 performances the total colt wi
connectors: process elements that allow connectlor‘lequal 3 000PLN

of the parallel branches.

decisions: process elements that allow division
of the flow path into alternative branches,

It is obvious that if the distribution is alteredda80%

case of complex processes that are not postible of inquiries are submitted via internet, we wilduee

identify with one level of abstraction, sub-proasss the cost to the level of 1 800 PLN
which are a separated part of the main businegsegso

50,0% Nie

DECISION ’__j
FORWARDING A
PROPOSAL FOR
6 4{%_ CERTIFICATION

O g:a
j_\ COLLECTION COF

o SUPPLEMENTARY
DOCUMENTATION

FORWARDING A PROPOSAL a
FOR CERTIFICATION VIA
INTERNET
50,0% Tak a
1SSUE
a CERTIFICATION

3

Figure 9. Example of process flow model
(source: self elaboration)
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Figure 10. Questionnaire results in the scope ofitedge base components usefulness
(source: www.e-marketing.p\badania\ankieta.php)htm

Relational model is a specification of all impottan earlier projects. Creation of such model requires m

process elements and their relations, definingrtihes
of its functioning, created as a result of manyjenb
analyses (relating to identical or similar issuegpli-
cable as a tool that aids problem solving in refatio
the problem it was elaborated. It is based on taicer

number of consolidated concepts and experience from

thodology and software aiding the knowledge syrnshes
process.

Sharing process model should answer the following
guestions:

» what scope of dynamically modified data will be
published in the website,
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+ what actions are necessary for the realizationlmperfection of the internet knowledge base organiz
in order to assure the topicality of provided data, tion is a major limitation for its users.

* what should the system architecture be like inorde v/arious browsing systems limit these issues tortaice
to support data sharing. level. However, the biggest weakness of such websit
is providing links to obsolete and non-existing web
sites, several links to the same address and sasoit
14 Internet as a source of information compliant with the inquiry. This is a result of apen
nature of internet so the disturbances pointedpuhe

One of the main activities undertaken to create theysers should by treated as unfavorable but indeitab
informational society is the popularization of imtet

access through the telecommunication infrastructure

development. 15  Summary

As a result a constantly growing number of internet

users can be noted. Imperfection of the interneiskn  pata sharing and integration issues in management
ledge base organization is a major limitation foe t  systems are always present, where there is armafor
users, preventing them from gaining desired inferma tion exchange process between groups of peopler-Mai
tion. Internet and its content is discovered byubers  tenance of channels’ availability and topicalitykis-
pragmatically. Creation of individual internet and coming more difficult with the growing number
available content usage models is a result of suctpf channels. However, implementation of telecommu-
approach. nication technologies allows dealing with such éssu

Attempt to capture the qualitative aspects of mger One should bear in mind that mere elaboration ef th
usage was undertaken by the www.e-marketing.pl web-solution is not sufficient.

site. Around 75% of website receivers have over ONeBusiness processes designing is necessary. Itfiis de
year of experience with the use of internet, wiaatlbe  njtely connected with the redesigning of the preess
deducted from the data published at the websités Th cyrrently existing in an organization.

factor definitely influences the results of perfeon

questionnaires Using modern IT technologies is not the only susces

factor — change of organizational culture is crlcia
Interned usage model formulated on the basis dfl suc Organizational participants need to take activet far

results is relating to the quality of the usagehts tool  the process and be willing to share data with ofiaer
by the society that contributes to the creatiorinédr- ticipants.

mational society. Majority of the content availalie

. , . i Currently there is no model in the web that wouldva
the internet decides about its attractiveness.

sharing the effects of one’s work and gain benefits
Everyone can find some piece of information thaifis  form this process. It is necessary to undertakeares
value to her or him. Therefore there is no singtelet  |eading to the determination of the influence aftisa-

of usage for this technology. Around 180 resporslent |ar technology on the effectiveness of processehen
have answered to this questionnaire. enterprise.

Over a half of the respondents indicated articled a The main issue to resolve is the identificatiorpo$si-
current news as useful component of a knowledge.bas ple telecommunication solutions application for the

Less than 25% of respondents see case studies arngototypes of IT solutions that are to be impleraeint
book reviews as an irrelevant component of knowdedg

base. Content searched in the interned is diffefi@nt
particular users.

Effective usage of internet resources is limited by [1] Gorski J. _|nz'ynieria Oprogramowaniaw projek-
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ateThe articleexplores principal challenges and issues facingirkarance operations and relates them

to the enterprise management
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I ntroduction

Modern enterprise is functioning in a market spice
which it is subjected to the whole network of intar-
tion tools in the form of economic regulations. $&e
regulations limit the freedom of its economic aitieés
impacting the business models in use, its inteanal
ganization, management systems and, last but ast, le

of debt. resources (trust property) for financirighir
transactions. Progressing economic globalizatiawlde
at the same time to a situation in which more ratipm
is accompanied by globalization of applied regulato
solutions. Therefore it leads to inter alia incezheegu-
latory risk due to the replacement of diverse noamd
standards with uniform solutions.

This article focuses on the analysis of the sources

its market value. Degree and strength of regulatoryos cyrrent regulatory explosion with relation toeth

intervention is highly differentiated in various wo
tries, depending on the cultivated social and esono
model. It also varies depending on the area of @oim
activities in different groups of enterprises, aduug
to the current perception of its systemic signiiica
Especially strong regulatory interventions are enily
applied for financial institutions. This takes forastly
place due to the fact of recognizing their actbgti
as systemic significant.Additionally it is also esult
of their business model based on wide utilization
! In the social understanding it is a form of intTtion
into the shape of relations that take place betveiien
ferent subjects. It determines the type of acésitand

insurance markets, highlights basic regulatory srea
discuss main regulatory challenges and finally jgles
some thoughts on the issue of cost of maintenance
of existing regulatory regimes.

2 Definitions
Regulation (lat. regulatio) is defined as arrangement
through submission to norms, rules and regulations.

Modern social and economic systems tend to increase
the use of different regulatory instruments as aelto
replace the voluntary regulations with obligatoegu-

behavior of these subjects through the modificationlations. This contributes to the increase of thgisla-

of existing spontaneous patterns.

Regulations can be obligatory, their source ispinglic

authority, or voluntary, their source is the irtitia

of interested subjects. In such case one speagsliof
regulation or auto-regulation.

! Surdej A. — Determinanty regulacji administracyjmrawnych
w oddziatywaniu pastwa na gospodagk Published by AE
Krakéw, Krakow 2006, p. 9.

tive role of the state. One of the important premis
of this phenomenon in the global approach is the ob
served economic activity and social security pinzat
tion process.

2 Gilardi F., Jordana J, Levi - Faur D. — Regulatiarthe age
of globalization: the diffusion of regulatory agé® across
Europe and Latin America, Institut Barcelona d’Esudterna-
cionals, 1/2006, p. 4.
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Contrary to the popular belief it does not leadi¢ve-
gulation and higher market freedom but to the aaat
of numerous regulations and supervisory and reguylat
institutions. The number of regulatory agenciest tha

and form of accepted standards is dependent both on
the regulation process itself and the charactethef
regulatory institution. Regulation process influesic
not only the content of the standards, but alse réigu-

operate in the seven economic areas in EU and Latidatory institutions themselves, which need to adjus

America(telecommunication, energy, market competi-
tion, capital market, food industry, pharmaceutosl
natural environment) increased fifteen fold, in Q96
2000, from 10 to 150 . The most rapid acceleration
of the creation of these institutions took plac¢hia last
decade of the XXth century, when the number ofi-inst
tutions tripled.

to its requirements. On the other hand, thesdtitistns
influence the organization of the regulation preces

Table 1. Total number of committees present ingbe
commitology system in 2004 and 2005
(source: Report from the Commission on the working of
committees during 2005, COM/2006/0446 final)

Process of regulatory explosion is accompaniechby t
increasing technocratization, which is based on the

delegation of regulatory authorities from politiesaand
government structures to regulatory agencies arit te
nocartes.

Both of these phenomena can be explained through th
relation of national economic and social activityva-
tization with the increasing dependence of thesstet
private capital. It triggers the need to creatblstasti-
tutional structure, with more expert than politisaluc-
ture, for them.

Another cause can be the progressing regionalrerteg
tion processes, in which regulations and regulatory
agencies are the part of the integration process.

For example, European Union created, as part of thg
commitology system, over 300 various committees
(advisory, managing and regulatory) that have é¢sden
impact on the legal and economic order of the commu
nity.*

Another explanation is the globalization of the uleg
tory standards as a result of economic globalinadiod
the trans-boundary imitation effect.

Regulations consist of sets of standards of different
kinds (legal, economical, market related) as well as the
rules of their introduction (regulation process). They
determine, together with regulatory institutions, the
regulatory order in given jurisdiction. Standard is un-
derstood as a set of requirements that deal witlaine

area. It is a kind of “regulatory atom .
Between the listed elements of the regulatory ordel

Political sector/symbol 2004 | 2005
Enterprise (ENTR) 29 32
Employment (EMPL) 6 6
Agriculture (AGRI) 30 31
Energy and Transport (TREN) 39 38
Environment (ENV) 35 32
Research and Technological Devs 3 3

lopment (RTD)
Informational Society (INFSO) 9 10
Fisheries and Maritime (FISH) 3 3
Internal Market (MARKT) 11 10
Regional Policy (REGIO) 2 2
Taxation and Customs (TAXUD) 10 10
Education and Culture (EAC) 9 7
Health and Consumer Protection

(SANCO) 13 15
Justice and Home Affairs (JLS) 10 13
External Relations (RELEX) 3 3
Trade (TRADE) 11 12
Enlargement (ELARG) 2 3
External Aid (AIDCO) 9 8
Humanitarian Aid (ECHO) 1 1
Statistics (ESTAT) 7 8
Budget (BUDG) 2 2
Anti-Fraud Office (OLAF) 1 1
TOTAL 245 250

there exist mutual linkages. For example the cdnten

3 Gilardi T, Jordana J, Levi — Faur D. — Regulation@pp. 3.
4Commitology determines the European Commission awepe
tion system with special committees that consistepfresenta-
tives of particular EU countries. Its main goaltésassure na-
tional control over the work of the Commission.
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Figure.l Elements of the regulatory order
(source: self elaboration)

Regulations co-exist with the activity of market-me

chanisms. In many cases regulations replace market

standards and mechanisms. In other cases, quite con
trary, regulations create market that could notveha -«
emerged in any other way (e.g. through introductibn
the obligation to acquire certain qualification®tet-
mination to compliance to perform certain roles;ase

sity to acquire certain equipment etc.).

3

Basic theories of economic regulation .

The basic premise of the regulation in the market
economy is the existence of many flaws and imperfec- .
tions that lead to market failures.

List of such imperfections includes especidlly:

existence of monopoly, which limit the existence
of competition and damage the market balance.*
This can lead to limitation of supply, product seop
and inflated prices of products that leads to the
transfer of income from non-monopolized areas and
consumers to the monopolists,

existence of externalities, which means that the

participants of market transaction, what leadéo t
contract unbalance. It damages the mechanisms
of effective market mechanisms,

lack of service availability, meaning the necestity
assure supply of particular services even if iha$
cost-effective for the manufacturer but is profieab
for the consumers (e.g. transportation to destinati
difficult to reach or at certain hours with lowered
demand for this service),

unfair business practices, which can occur due to
usage of the dominant market position or use of il-
legal activities,

inequality of legal relation participants, due het
economic potential inequality of the subjects that
leads to the temptation of abuse from the stronger
subject to gain unjustified profits,

necessity to coordinate activities to reach certain
goals in situation when individual subjects are-una
ble to reach them. It includes e.g. creation ohtec
nical operation infrastructure such as databases,
networks etc., technical standards, educational de-
vices etc.

actual manufacturing cost is lowered through mov- Market failures became the basis for the formutatio
ing it out of the scope of the manufacturer, e.g. of the basic theoretical construction to justif thse
through disposing of waste into natural environ- of economic regulation — the public interest thebry
ment, what causes lowering of the manufacturing According to the theory, regulation should be pisexg
price and excessive consumption, thus deformingas a strive to accomplish social interests andebela-

the market,

existence of information asymmetry, which means & yantke - Domas M — The public interest theory eulation:

different level of access to information of diffate

non-existence or misinterpretation, European Jéwilaaw and

Economics, No. 15, 2003, pp. 165-195; Goran P.yHag -

® Nieborak T. — Aspekty prawne funkcjonowania rynlwah-
sowego Unii Europejskiej, Difin, Warszawa 2008, pp.— 27.

Theories on the economics of regulation. A survethe litera-
ture from European perspective, European Journalaef and
Economics, No. 4, 1997, pp. 337 — 370.
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tory activity as aimed at their achievement. Theoty
assumes that the regulator will be neutral in deadiza-
tion of the public interest and that it is ablentutrally
determine it. According to the theory regulatiomlegles
the realization of the three following goals:

» protection of strategic interests of the society,

» effective allocation of resources,

* increase of the market mechanisms effectiveness.

This theory is criticized by the proponents of tw-
nomic regulation theory, which claims that most
of the regulations do not serve public interest louat
the contrary, favor the interests of the groups #ra
the subject of regulation. This is the result ofcsalled,
regulatory capture, with actual subordination oblpu
interest to private business. Regulation, instead
of being enforced to economical subjects to prateet
realization of public interest, becomes a servimaght

regulation process needs to be transparent, soathat
of the participants have equal access to the irdtiom

it produces and are informed about the positiootioér
subjects.

As for the substantial quality of the regulatior tlol-
lowing four aspects should be crudial:

* regulatory adequacy — relevance to economic reali-
ty. Proper regulation must be based relevant inter-
pretation of reality and deal with its basic aspgct
regulatory impartiality — a situation when regula-
tions do not create privileged states for any of-ma
ket subjects, thus assuring free competition in the
market,

regulatory proportionality — a situation when regu-
latory solutions used are adjusted to the scatheof
problem. Therefore such solutions do not lead
to excessive interference in the market mechanisms,

by these subjects that is usually bought by them.
As a result, according to the theory, the regulator

used business models, customs etc. what at the same
time reduces the cost of using them,

becomes the prisoner of the regulated subjects.

Main thesis of the school of economic regulation ca
be summed up as follows:

* regulations are introduced only in the areas where

there are considerable benefits that can be owrtak
by pressure groups,
» their shape is reflected by the political forcelmare

» regulatory stability — avoidance of frequent changes
in obliging regulations, because it introduces unce
tainty of activity conditions for the market suljgc
and increases the cost of regulation.

The quality of financial sector regulation, inclogi
insurance sector is, since 1999, subjected to readter
evaluation by International Monetary Fund and The

tions between the benefactors that gain from theWorld Bank as part of the Financial Sector Assesgme

regulations.

The school of economic theory of regulation in etfe
underlines the necessity of deregulation of theneoty
and subijecting it to the mechanisms of the conipetit
market.

4 Quality of economic regulations

Final results of applying regulation depend ondhal-
ity of the regulation. Proper regulations can ohby
created in the conditions of properly organizeduteg
tory process. It is properly organized only if eiter-
ested subjects can participate in it and when tiaay
present their statements and arguments as wetiras f
mulate proper legislation solutions during the psx

Program (FSAP). One of the components of this Pro-
gram is the Report on the Observance of Standadis a
Codes (ROSC), in which these institutions perfonm t
evaluation of application of global Internationas3®-
ciation of Insurance Supervisors standards by e a
lyzed countries. Such reports are later transferred
to national authorities together with recommeratei

to undertake necessary activities.

5 Definition and subject of insuranceregulation

Insurance regulations are the collection of standards
currently in force for the whole insurance market as
well as particular insurance ingtitutions and their rela-
tions with the external environment (supervisors, bro-

Therefore the regulation process cannot be perfiirme Kers, investors, customers etc.). They determine the

in a hurry. It needs to have the necessary timarai-
ysis, evaluation and reflection. At the same tithe t

" Economic regulation theory and regulatory capane mainly
associated with an American economist G. Stiglémner of the
Nobel Prize in economics in 1982.

minimal requirements towards undertaking that per-
form or plansto performinsurance activities.

8 Skipper H.D, Klein R.W. — Insurance regulation lire tpublic
interest: the path towards solvent, competitive ke, Centre
for Risk Management and Insurance Research, Geotgig S
University, Atlanta, Georgia, August 23, 1999, pg--30.
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Figure 2. Regulations — basic relations
(source: self elaboration)

It takes the form of various legal and administeti
acts (e.g. in Poland these are acts, regulationgrs

regulations, norms and standards in force forithe i
surance activities,

recommendations, decisions etc.). Therefore, mosk supervisory order that determined who supervises

of them are connected with the legislation actgiti
of the nation. Thus they reflect the legal cultafeyiv-
en country, which directly transfers to its regofst

the insurance market and institutions as well
as describes how is it attached and what compe-
tences it has,

culture® One should not identify the insurance regula- « market safety networks that determine scope and

tions strictly with the legislation activities. Gitgon of
regulations is also performed by the insurance rsipe
sion institutions, both through formalized decisi@nd
used supervisory practice (so called “soft regore?).

Public and legal regulations can be also supplesdent
with self-regulatory practices (e.g. best practoele)

market and its participants protection from the in
solvency of insurance companies and regulates the
compensation connected with results of possible
bankruptcy.

These regulations deal with to sets in the subjecti
approach: on one hand the horizontal relations tuahu

and customs originating from the insurance environ-authority and obligations of market relations sutsje

ment. They usually have more significant role in-ma

(insurers and insured), regulated with the ciw,land,

ture markets and these markets where liberal ecenom on the other hand, vertical relations — authority a

cal policy is introduced. Basic relations in thisld are

presented in the Figure 2. Insurance regulationsisb

of three basic componerits:

* regulatory order that determines who performs the
regulatory activity, rules of creation, implementa-
tion and expiration of regulations (regulation
process), subject of regulation and the set ofsfule

°Nieborak T. — Aspekty prawne... op cit, p. 21.

9 por Financial sector regulation: issues and gayB, August
4,2004, p. 9.

legal obligations of market relations subjects dmel
nation, regulated with the public law. In both catiee
interference of the nation, which will influencs final
state, is possible.

6 Premises and goals of insurance regulation

Premises of the insurance regulations usage a-pos
ble to derivate directly from existing theoreticagula-

tion constructions, especially from the public et
theory. This theory assumes that market mechanisms
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in their pure form lead to reaching a worse sagault visory institutions) and legality also known aseigtity

in comparison with the situation when these mechan-(legality of transactions, both in content and foas

isms are corrected through legal and administrativewell as legality of used financial resources).
activities of the nation. It focuses mainly in ctem
activities towards market failures for the follogin -
threats:

* systemic risk — risk of economic system collapse |nsurance regulations create rules, regulationsmso
due to insurance companies crisis. This can leadand standards that cover many problem areas. Key
to significant negative macroeconomic issues dueproblem areas are the following:
to the lack of necessary insurance protection er th « start up of insurance activities,
deficit of trust for insurance companies, « performance of activities including:

* risk of bankruptcy — meaning cancellation of under- - restructuring activities,
taken insurance contracts, what can result in nega- - mergers of enterprises,
tive micro-economic consequences for the insured . transfer of portfolio,

and other creditors (e.g. injured parties), - termination of activities, declaration of bank-
» risk of calamity — meaning accumulation of consi- ruptcy,

Basic areas of insuranceregulation

derable insurance pay-offs, what can overwhelm the.
strengths of the insurance system. The resultaf su .
events would be major negative consequences

finance management,
broker activities,
insurance contracts,

in both micro and macro level.
» asymmetry of information — situation in which the . ) )
y In case of public regulations they can be colledted

sides of the insurance contract have differentrinfo inal t of | q di di
mation about each other, insurance product and thé Sing'e act ot law (e.g. code) or dispersed in -

contract. Leveling of this information base, which es (what is the most common solution). These regula

. . . . tions can be collected both in the regulationsnefii-

sometimes favors the insurers (e.g. the information .

) . ance as well as civic and trade law. For example

about market demand) and sometimes favors the in- o .

. ., in Poland we can find it in: civil code, maritimedz,
sured (e.g. the knowledge about one’s risk prgfile) i e ] )
, . . trade code, insurance activities act, obligatorsuin
can be a premise to undertake certain regulatien ac .
tivities ance act, UFG and PBUK, insurance broker act and
' . . insurance and pension supervision act.

* moral hazard, temptation of embezzlement, is the P P
reduced caution in the activities of the insuregraf
concluding the insurance contract and their tenden-/-1
cy to hide crucial information, which can negatyvel
influence the conditions of the insurance contract,
from the insurance company. This can lead to the
higher level of loss and reduced reliability of the
surer.

» adverse sdlection of risk, unfavorable selection
of risk due to information asymmetry, what leads
to increased risk of insurer’s bankruptcy.

Insurance regulations aim to reach certain goais;hwy

according to modern regulatory tendencies, shoeld

declared publicly to allow the possibility of sdcgu- ~ For example Polish law definéssurance activities as
pervision over the shape of their regulation and th performance of activities connected with offering pro-
supervision policy. Usually these goals includarket ~ tection and protecting in case of occurrence of risk of
stability (continuity of insurance supply and a certain random events. However, insurer is defined as a sub-
trust level for the insurance companies), safety  ject leading such kind of activity, who recieved permis-
(avoidance of bankruptcy shock through certainvacti ~ Sion in this scope from proper authorities.

ties and creation of market security networksjnspa- |t is necessary to emphasize that proper definition
rency (open communication with the market and super-of insurance activities has a major practical retee.

* market supervision.

Licensing

Insurance companies are treated as part of thediamla
services market due to the trust nature of itsvitiets.
Therefore performance of insurance activities ib-su
jected to licensing (receiving permission). Its ago
assure that the insurance protection is fit ancgro
and it favors the stability and credibility of tiehole
insurance system. Firstly, regulations on perforrean
of the insurance activities include the definition
b of insurance activity and the insurer.
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It allows determining what kind of activities, bdsen

acquiring around the world takes from 3 to 6 moriths

the insurance regulations, need to be performed andHowever, in some cases, it takes much more time.

what activities can be performed on the basis oegd
market regulations. In some cases there are sihsti
when various subjects undertake, warily or unwarily
insurance activities without the licensing proced(ior
example medical subscriptions offered in Poland).
It allows avoiding the loss of time for adjustmémthe
licensing requirements and performing activity in,
so called, regulation "grey area" with the userbftea-
tion regulatory. The temptation to use such sohgio
will be greater when the licensing regulations rare
strict and the weaker the law is executed in gjueis-
diction.

Licensing is based on the researching of the fulfillment
criteria suitability of the regulation permission of the
applying subject. Currently mostly the suitability of the
investors (shareholders) and legitimacy of therfaial
resources they acquire.

It is also determined whether the applicants lpop-

er financial resources to perform activity of pladn
profile and in planned scope. Another crucial cidte

of the suitability of the applicant is the propentpe-
tence and experience level as well as recognitidniso
key partners (e.g. members of the board, supegvisor
board, actuaries, internal auditors). Usually thesim
serious charge for such persons is a court seniance
force. Important factor of the application is a fpm
sional action plan for the time horizon of few y&ar
what allows evaluating the credibility and professil-
ism of the applicant and allows continuous sup@mis
of its economical situation.

Organizational risk management and proper systems

Most countries in the world grant such permissising

die and they do not have to be renewed, although in
specific cases such permission can be cancelledeSo
times permissions are given for a specific period
of time (e.g. in Ukraine).

Majority of countries do not grant permissions for

composite insurers, who provide insurance packages
for both life and property. This is justified byetipossi-

ble temptation of using assets from life insurance
for the purposes of property insurance.

Granted permissions, by authority of law, can idelu
all groups from given insurance group or relatedch
group separately. Current international practicaliis
vided equally in this matter. Polish regulation ar
compliant with the second solution.

Applying subject, in majority of countries, canmpsr-
form other professional activities than insurancéva
ties. This rule protects the insurance activitiesn
risks that could have been transferred from otheas

of activity. However, in some cases there are excep
tions from this rule. For example in Poland theums
ance companies are allowed to seek, apart from-insu
ance activities, customers for their open pensiomd$
and distribute banking products.

Revoking a license takes place when the insurance
company is no longer compliant with the requireraent
for such activities (e.g. limited capital, unquialif
staff, illegal activities etc.) or due to a request
of an individual subject, which decided to stop the
activity as insurer.

and procedures connected with this area become more

and more significant criterion of suitability. & crucial

to emphasize that licensing is performed by theesam
institutions that later are responsible for theesuigion

of the insurers. Sometimes this responsibility is d
vided. Such practice was present in Poland unti220
Licensing was part of the competence of the Mipistr

7.2  Performance of insurance activities

Modern insurance regulations claim that considerable
owners, members of the board and supervisory board,
actuaries and auditors need to fulfill the criteria
of regulatory suitability. It usually means that they are

of Finance and the supervision was performed by thehonest, competent, experienced and qualified.

National Insurance Supervision Department (PUNU).

Licensing procedures are time and labor consuming
They require gathering and checking much informa-
tion, what can be extremely complex in the agelof g
balization, and it is usually necessary to gattada dhat

is stored in a different country. According to -
vided information an average time of license deaisi

Putting so much attention to the responsibility

of people has its justification in the history bétinsur-

ance sector.

Research proves that the basic source of problams i
the functioning of the insurers and the main cause

1 Report on laws, regulations and practices in |AlSminer

jurisdictions, IAIS, December 2007, p. 13.
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of their bankruptcy are the incompetent or dishbnes
owners and/or key workers.

of the reparation plan to the supervisory authesiti
which needs to include i.e. insurance company finan

Ownership structure can be changed in the insurancé&ial stability threat elimination activity programhese

company during its activities. Regulations in most
countries require receiving an approval for puragigas
the majority of shares or concluding a contracticivh
indicate that given subject can directly or indilec
take control over the insurer. The control is ugual
understood as an ownership of particular number
of shares or other instrument over the minimal sece
sary level stated in the regulation, right to vistethis
matter and the possibility to change the managemen
of the insurance company.

Performance of insurance activities might requiaed-
ferring part or whole insurance portfolio (insuranc
contracts in force) to other subject, which takesro
the rights and obligations from concluded contracts
This activity is usually subjected to particulaguéa-
tion that protects the interests of the insureck fifain
focus is put on the conditions of the contract that
should not be worse than in previous insurer. Most
modern economies require an acceptance of supervi
sory institution for the insurance portfolio tramsfboth

in the silent form (no objections) or through isgui

of permission.

We speak of similar situation in case of a fusibbwm

can result from improper level of own capital, qrar
tee capital or technical and insurance allowanogreM
over, in serious cases, receiver can be introdircéte
company, who should supervise the implementation
of the reparation plan. Finally it can be necesgary
establish receivership (trust management), whiatr-ov
takes the authority of the board of directors, supe
sory board and the shareholders annual meeting.

The last level of reparation interference is thascee

vote for the statute authorities of the insurer amd
a sign of lack of trust that these authorities alée

to solve issues on their own.

Currently one of the developing subjects of thauleg
tory penetration is the activity of insurance gre@nd
financial conglomerates. Such regulations are atlyre
applied in half of the countries in the Wotfd.

Regulations on insurance groups were firstly intro-
duced in European Union in 1998 through acceptance
of the directive about additional supervision oweur-
ance groups (Directive 98/78/EC z 27 October 1998).
In most countries these regulation do not requie t
mother-company to be a licensed financial instiuti
Nevertheless the suitability requirements need éo b

or more insurance companies. This fusion leads tofulfilled by this company, it has to own properemal

a creation of a new subject that becomes a legaksu
sor of merged companies. Such operation is sulojecte
to the permission acquiring from proper competent
authorities, which usually include insurance superv
sion departments and institutions responsible far t
protection of the competition.

Insurance company can disturb the obliging ruldsatw
can lead to the implementation of a reparation ianog
towards it. Currently worldwide such programs are
undertaken in case of risk of threat to financiabaity

of the insurer and especially the risk of insolyenc
Such situation can be defined as a threat of hsit t
already happened (e.g. lowering the capital leetw
the solvency margin), what is currently a domirgtin
standard, or as a threat that can happen in theefut
what is based on the use of scenario analysis mgtho
and stress-tests — an important regulatory innomati
At the same time the rule of supervisory intervamti
ladder is obeyed - reparation regulations allovegoa-
late undertake activities according to the threegl.

For example, Polish law anticipates three-stepreepa
tion ladder, starting from elaboration and pressta

control system and it needs to provide financipbrés

on regular basis. Also the possibility of direchtrol
over mother-company and gaining all necessary super
visory information is possible in most cases.

Used regulatory requirements usually deal with the
concentration of risk in the group, ownership dkern

nal control system, forbidding of multilevel capita

gearing, ownership of sufficient own capital at the
group level and the necessity to reveal the interna
group transactions.

Organizational and management standards are becom-
ing one of the most important factors of modermuins
ance companies’ activities. This results from d thaat
operational risk is recognized as one of the ctusk
factor that threatens the insurance compafies.

12 Report on insurance laws, regulations and praciitd#IS
member jurisdictions IAIS, September 2008, pp. 1b-—

131n the most general manner the operational rigknigerstood
as the risk of loss due to faulty control systemsnan error or
improper - see Kendall R — Zadzanie ryzykiem dla
menaderéw, Liber, Warszawa 2000, p. 163.
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Stages of reparation activities in Poland

Elaboration and

presentation of

reparation plan

reserves guarantee

capital

own capital

Introduction of

receiver

Establishing
trust

management

Figure 3. Reparation activity in insurance company
(source: self elaboration)

This fact is reflected in the new EU directive ool-S
vency ll, where the operational risk is presena a&p-
arate factor of the insurance company risk podfoli
alongside insurance, market and loan risk.

Other issues that are in the scope of specialesitef
regulatory activities is functioning corporate gove
nance in the insurance company with detailed determ
nation of the competences of particular authoritied
organizational units as well as properly organized
formational and decision-making procedures.

components of the internal control system is therin
nal and external audit. Rules of functioning angliap
cation are usually subjected to regulation. Fomga,
the regulation obliging the insurers to use theeml
audit for the evaluation of the financial repogpsyiod-
ical rotation of external auditors or the indeperaie
rule of the internal auditors is commonly used.

Modern insurance regulations also include general
norms of insurance broker activity, what is connected
with the fact that major part of sold insurances is not

Operational risk management system, which includesP® formed directly by the insurers but with the help of

insurance (e.g. obligation to perform actuarialiesjd
financial (market), loan and operational risks, enor

insurance brokers.*®

Usually such regulations introduce the divisiorbod-

commonly becomes a distinguished area in the insurkers into two categories: agents (subjects thatabpe

ance regulation' One of the significant components in the name of the insurer and independent brokers.
of the corporate governance and the risk managemenitsually the criterion for the latter is lack of ¢ract
system is the internal control. In number of juigsd obligation, lack of constant salary and dispersion
tions the insurance regulations directly oblige ihe of their business portfolio among many differergun
surance companies to develop the control functims  ers. In most countries the number of agents is much
organize control authorities. Usually the basicnsta higher than the number of independent brokers.rinsu
dards of such control, like cross-checking, dow#tslset  ance broker regulations usually deal with qualifica
control or double signature, are determined. Onth@f tion requirements (education, professional expegen

14 Report on insurance laws, regulations and praciicd#\IS

S !5 Insurance laws regulations and practices in IAISminer
member jurisdictions, 1AIS, September 2007, pp07-1

jurisdictions, IAIS, December 2007, p. 48.
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minimal age, sterling reputation etc.) and the gule If it comes to the protection of the interest oé tim-

of performance of their work. sured, insurance regulations relate to the issyies b
» granting high priority to insurance liabilities the
7.3 Termination of business activities total list of liabilities, especially with relatioto the

assets that cover the insurance reserves,
Termination of business activities by an insurance  « introduction of guaranteed compensation system for

company is currently the standard subject of insurance the customers of insurers that have bankrupted,
regulation. Their superior goal is to assure orderly « including the insured representative to the supervi
withdrawal of the insurer form the insurance market sion and modeling of the bankruptcy process.

without negative influence on the interests of ihe
sured. Surcease of activity in the formal and lexgl
pect is connected with the liquidation of the imsur

either voluntary (by the interested party) or cotspty ~ The key area of insurance regulations is the financ

74 Financial regulationsfor theinsurers

(due to an administrative deCiSion). In both cassar- economy of the insurance CompanieS, especia”yén t
ance regulations award such competences to the-supescope of assurance of solvency during the periditsof
visory authorities. functioning (see chapter 6 for details). These leegu

Voluntary liquidation is a result of a businessidien  tions relate both to assets and liabilities.

of the insurer. Compulsory liquidation is a resafita ~ The subjects of modern regulations at the sidesséta

permanent loss of the insurer of the ability tofgen  are usually:

insurance activities as well as insolvency andahoé * rules to determine the value of assets for thelaegu

bankruptcy, connected with it. tory needs (present value, historical, allowable
components etc.),

» determination of allowable investment instruments,

ject to separate legal regulations. It is conneatétti including the concentration limits (e.g. in one in-

the separation of the nature of insurance busiaeths strumeht orone subject),.
ities and its insurance business model from otyges determination of used investment rules (e.g. the

It is important to emphasize that the issues oirkear-
er bankruptcy are, in most countries in the woslal-

of business activities. prudent man rule).
Bankruptcy regulations generally relate to three main The subjects of modern regulations at the sidgasf |
issues: premises to start the bankruptcy procedure,  Pilities are usually:

subjects authorized to initiate bankruptcy procedure » ways to determine the value of insurance liabditie
and participation in the procedure and protection of ~ * rules to create reserves for liabilities,
the interest of the insured. » rules to determine the risk margin for liabilitylwe,

Modern regulation causes of the bankruptcy proesiur * rules to determine the level of own capital forueg

are connected with the lack of sufficient assetsotzer latory needs,

the debit side (liabilities are greater than theets, » determination of allowable forms of own capital

insolvency (when debtor is not able to regulate hisin most insurance jurisdictions there are detailed

current liabilities) or the need to protect publiterest. guirements towards the level of solvency margirt; ca

Sometimes these are cumulative ant sometimes altern culated according to established formulas, usuily

tive criteria®® relation to the value of the insurance contributitype

In current regulatory reality the authority to iate of undertaken activities (structure of insurancetfpe

bankruptcy procedure is usually granted to superyis  10): ‘company assets, company liabilities and type

authorities, even though in many jurisdictions such Of reinsurance agreements.

possibility is granted to the boards of insuranceaga- Insurer risk exposition and quality of his manageme

nies and their creditor. systems becomes more and more significant among
used solvency models. It is a main point in a rédgen
acclaimed UE solvency directive (Solvency II).

18 Report on insurance laws, regulations and praciitd&\IS
member jurisdictions, 1AIS, October 2005, p. 49.

17 Ibid p. 49.
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8 Basic regulatory choices

Insurance regulations used in particular jurisditsi
can differ from one to another in many aspectstic®ar
larly the differences can involve the level of deta
scope, role granted to given market discipline famel-
ly the position and type of supervision.

In case of the level of detail, modern regulatigstems

of the most important problems of modern regulatory
systems. It includes opinions and decisions undertaken
by investors (shareholders), creditors, including-c
tomers, external auditors, evaluation institutigesy.
rating agencies) etc.

Its use allows strengthening the administrative and
legal influence and decreasing the necessary superv
sory effort. Many different customer organizatiamsi

can be divided into ones pased on detailed rules anprofessional societies, which influence the behavio
ones on accepted regulations. In first case wekspeagt the insurer, should be counted into this groipis

of determined standards that precisely describeectr
requirements (e.g. financial, organizational, legjal).

In the second case norms are of general charanter a
focus on the desired outcomes and not on the détail
way of gaining them. For example, instead of primgd
detailed information about the product charactar fo

customers, they can include a norm stating that thed

customer needs to be informed by the insurer irma-m
ner that allows him or her to make reasonable ehoic
of the product. Such regulations are more difficult
to use because of the possible differences invakia
tion of its perception. That is why they are depeld in
mature markets with proper law culture. Their main
advantage is the possibility to regulate the subjec
select the best realization for the obliging reeuients.

Modern regulatory systems focus on the insurance
authorities in case of the regulation subjects. They
assume that the quality of these authorities dscide
about proper functioning of insurance markets.

The key issue, in this aspect, is the questionnalet
standing these institutions. Is it going to basadtte
formal and legal logic, which indicates that rgguia-
tion subjects should be legal subjects — registere

perceives the subject of regulation as economiald s
jects, enterprise groups, leading coordinated arswer
activities (the insurance groups).

There is a possibility to use different perspectore
this issue and focus of the regulatory scope oered
products (e.g. rules of creation and constructiates,
risk division etc.) and / or the functioning of thearket
(e.g. product distribution, outsourcing rules, tia

and construction of insurance databases, market con

centration rules, market accessibility rules etc.).

Role of granting market discipline, groups of institu-
tions and market influence instruments that impact the
behavior of insurance authorities, is becoming one

discipline functions better at mature and competiti
markets.

Market discipline can considerably support the func
tioning of insurance supervision.

M odern regulatory challenges

Insurance regulations have to follow the changes$ th
take place in the character and style of performanc
of the insurance activities as well as in instdosl
conditionings of the national regulatory freedom.

From this perspective the key issues are globaizat
increasing dependence of insurances from other seg-
ments of the financial market and sampling of tuaro

In present conditions globalization should be dglib
rated in terms of threats (e.g. climate changesdi@a-

ics, global financial shocks), markets (increasimg
portance of transboundary operations), customers
(increasing importance of international insurance- p
grams), operators (increasing value of internationa
insurance companies) and the increasing globalizati
of regulatory standards (Fig.4).

. _ ) . . dI\/Iodern insurance regulatory standards are more
insurance companies, or the economical logic, which

commonly created in global institutions at transnation-
al level. Special role in this scope is played by Interna-
tional Association of Insurance Supervisors (I1AIS).

It was created in 1994 and currently it combine® 14
insurance jurisdictions, being the general law-mgki
institution in the World. These norms are refasdnt
to national or regional regulatory systems. Apartrf
IAIS the activities of Basel Committee (determining
reference norms for banking) International Organiza
tion of Securities Commissions (determining theureg
latory order for the capital market) and Internadib
Organization of Pension Supervisors (regulations
on employee pension funds) become more and more
significant.
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Basel Committes on

Banking Supervisor

International
Association of
Insurance Supervisors

International
Organisation of
Pension Supervisors

International
Organisation of
Securities Commissions

Financial Stability Financial Action Task

Institute of Financial Joint Forum on

Stabilitv Forum Financial Force on Money
Conglomerates Laundering
Intemnational Bank for European Intemational Intemnational Organization
Monetary International Central Accounting Bank for for Economic
Fund Settlements Bank Standards Reconstruction Cooperation
Board and and

Development Development

Figure 4. International regulatory structure offiicial markets
(source: self elaboration)

It is connected with the trans-sector connectionse indirect cost of insurance companies.
of insurance with other areas of financial markéis.
of these law-making institutions are in the scope
of influence of other institutions, which are engdgdn
the coordination of their activities on global scét.g.
Financial Stability Forum or Joint Forum) or imple-

mentation strengthening of their recommendations i . o s
(e.g. IMF, ECB, BIS or the World Bank). manner represented ?n the USA in 1997 1,3% of insur
ance premium of the insurels.

Modern insurances become more strongly connected ) ) ) )

with the capital market, a.o. through securitizatio Direct cha_rglng ef the |_nsuranee premium with thetc
mechanisms and banking (see chapter 13), becomingf supervisory |nst|t.ut|on melntenance was 0,08 %
part of the regulatory fields of other sectorsinéhcial n the same year SO_ it was a little more t.han niees
institutions. Finally, modern regulations must cepth and taxes paid by insurers to the public sectahat

challenges coming from progressing addiction ofiins time. At f[he same t|me the fees fer msurere fat th
ance companies from digitization ov economic turno- p_“”_oose in USA were mfa_vorable n co_mparl_son with
ver similar fees for other subjects of the financiattee

(see table 3).

This indicates that their competitive position abul
have deteriorated due to higher cost of supervision

Regulations do not have a price but they genemse ¢ second cost position is the spending of insurance- ¢

It occurs in a number of different places, thus iffi- panies for the internal adjustment to the regujator

cult even to estimate them. In most general mannekequirements e.g. preparation of proper information

these costs can be divided into three basic caestfor systems for the needs of the supervision, coskiafe

* cost of public regulatory system, nal auditors research, implementation of suitabste p

« direct compliance cost of insurance companies, cedures, responding to inquiries form the superyiso
authorities etc.

The most visible and easiest to determine poskien
the costs of the public regulatory system.

It includes the cost of supervisory institution nen-
ance over the activities of insurance subjectsthmge
with the cost of fees and taxes. Costs calculatesdich

10  Cost of regulation

18 Grace M.F., Klein R.W — Efficiency implications afterna-
tive regulatory structures for insurance, Centre Risk Man-
agement and Insurance Research, Georgia State Bityyer
June 10, 1999, pp. 23 — 26.

19 Grace M.F., Klein R.W — op. cit p. 25.
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Table 3. Cost of supervisory institution mainterailcUSA, 1997
Source: Grace M.F, Klein RW-Efficiency implications of alternative structures in insurance regulation, Georgia Sate
University, June 10,1999,p.43

Supervisorv institution No of super- Budget Assets % Per 1

P y vised subjects| (in mil. USD) | (in bil. USD) | Assets| subject
State Insurance Supervision 7872 785.4 3,433 0,023 99,76
and NAIC
Federal Reserve System 8 007 517,0 4,791 0,011 6645
Financial Supervisor Office 2 597 350,0 2,894 0,012134,77
FDIC 10 922 605,0 5,607 0,011 55,39
Loan Supervision Office 1215 151,0 777,000 0,019 24,28
National Credit Union Admin ) 55g 46,3 351,000 | 0013 4,120
Istration

These are much more difficult to calculate andy®al 11  References
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Abgtract: Presented article describes the issues knowntfierogical structures characterization theory (isid
in this case to describe the events designeddanabds of proper functioning of organizationalcitres. Neces-
sary formalization is used strictly for the mairgteoe of the concept discipline. Event theory ysed in the de-
signing of complex structures of organizationateys for which the basic necessity is its compéanith the set
functional description. Final organization’s chaesstics are determined by many factors, suclajasomplete-
ness and non-contradiction of the functional sfutibn b) theoretical correctness of the functidgransforma-
tion of the organization into the design of itsamigational structure c) correctness of the teehpioject realiza-
tion.

Key words: object, object configuration, events on the ob@nnels, symbolism and operations on events,
regular expression of events, event loops, proasess sequence of events, event net, relations anrftices
in event nets, graph figures in event nets, naectmess.

1 Introduction In event theory channels are considered as refation

between objects that communicate with each otlesr (s
Event theory includes a wide research scope thafig. 1 and Fig. 2), with an assumption that every
formulates assumptions, hypothesis and proofoutgoing channel of the object is its belongingncie
describing the essence and relations of eventss Thi(on these channel procedures for given object méter
paper is limited to the research area, in whicingles the states, which become accessible for the proesdi
event is defined as the change of the state of theobject’s environment).

distinguished element, which is called a channéh w Every channel that belongs to a given object, s
the assumption of the finite number of identifiable particular time, one of the distinguished stattthis
channels and finite scope of identifiable statesary object as its own state. Many channels can belong t

channel and in conditions where in given time the 5 gingle object. Object procedures perform thee stat
channel is in one and only one of its states,digtethe forcing operation on these channels.

scope of states for this particular channel, arsb al i .
. Let us assume that two objects Q with unknown

where the time necessary to switch channels s ) )
negligible internal structure (see Fig. 2) communicate throtingh

) _ ) K channel set. Any KO K channel can be in one of its
Event theory, through its assumptions and mferencesv 0 S admissible states in any time. The communica-

rules, can be usfedhto deflnle and exeCL(the two tasks(;_ tion of objects is based on the fact that the @it
» assurance of the completeness and non-contra |ct|or|)<i’ K; channel subsets, where K K; = 0, determine

of the functional specification of designed organiz (marked: 1) the S states according to their internal

tional structure, o . .
) . functioning procedures and simultaneously in “suita
» assurance of theoretical correctness of the furadtio ble” time they “observe” (marked: ?) the channels

transformation of the organization into the thdoadt of their neighbor. This observing usually means the

ly cor_rect design of its organizational structumn-c control of Q object (adequately Dover selected K

struction. (adequately K channels.
Basic concepts of this theory are: objects, objbein-
nels, channel states and events in channels, seggien
of series, alternative, synchronous and cyclicanés,
event nets and areas, forbidden and obligatory teven
graph figures, regular event network, event network
canonical correctness.

Such type of object communication is called locae (
tonomic) — contrary to the enforced communication,
present in logical control systems. The followingrtp
of the deliberations in the article considers th#oa
nomic communication between thg O, objects.
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control procedures
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Figure 2. Relations between communicating objects.
Belonging outgoing channels and incoming channkfs;,a3 objects

Series of channel state change events are redlizéd) objects’ that belong to a configuration or an oirgo

the communication of © G objects on the K K| channel of this configuration.
channels (see Fig. 2). Channel state changes dfeate pject interpretation (modeling) of the organizatib
process observed by the Q objects. system'’s reality can be performed in a way that the

Fig. 3 presents the configuration of objects thadte a  whole internal memory of the organization will be-d
superior object. This is an object whose incomind a scribed with the configuration of internal objeetsd
outgoing channels (channels K, K;s) are the chan- incoming and outgoing channels of these objects.
nels connecting internal objects (objects; O;) with In general case object configuration can have dilewl
the environment. The proper outgoing channel of anvel structure, where objects with the same or cbfie
object can be an incoming channel of one or severaktonfiguration communicate through channels.
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O Kz,2 1,5

Figure 3. Multiplexing channels of communicatingemits. Superior object as a configuration of irdobjects.

Figure 4. Example of object configuration

Objects create object configuration in the form of At least one incoming and one outgoing channel
a superior object when every incoming and outgoingas well as the presence of two internal objectthisf
channel of this object is at the same time a inagnoir configuration must be assumed for the existendbef
outgoing channel of a single internal object o tbwn- object configuration in the form of a superior alje
figuration. Example of object configuration is presented in the

At least one incoming and one outgoing channel-pres Fig. 4.
ence must be assumed for the existence of an object
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Objects and channels are connected in any configuraof its states. If in deliberations one would assuire
tion adequately through objects and channels. #ig. a database file will be treated as a channel anédbrds
presents example of two objects connected in ai-conf as the allowable states of this channel, theretbes
guration with one channel (outgoing and incoming). database file needs to be represented not by edrbad
rather by one of the finite number of classes tzat
include this record. The record cannot be inteeprets a
channel state because one cannot effectively epeftit
all of its executions.

2 Event and channel concepts

In real life events are usually connected with the
consequences of a fact, which can be observed anthcluding the record into one of the possible d&ass
measured. The causes of events are not alwaysusbvio should always guarantee a synonymous answer (glasse
For the deliberations on event in real life itéxassary to  should be disjointed in the set of all possiblecekiens
determine their objective area. of records and their number should be redefined).

Deterministic events, for which the cause and effhain Example of a single event is the change of theaindg
is known in particular area, and random (probali)is state in the object's channel (see Fig. 5) caused b
events, which causes are beyond the objective ea@a, the forcing operation performed by an object, tdctvh
occur in a synonymously determined objective area. the given channel belongs. Single event is always

Examples of deterministic events are: change dfiqra connected with the emerging of a new state from
lights in communication, loading a fork-lift trarsger a particular scope of states for given channel. New
in a marked space near a machine, freeing financiafhannel state is started at the moment of the ssicee
resources due to liquidation of endangered bank loa Of the event.

portfolio. Examples of random events are: initiatio Single event will be marked with the &mbol and the

of fire protection alarm, chemical reactor coolgygtem  event set as Z. Events form the Z set that happen
breakdown, slump at stock market. successively create the event sequence.

Event is modeled as a change of the state of platic At given moment of time the channel is able to netmer
distinguished channel of an object. Object and itsonly one state that belongs to the scope of alltevab
channels represent, in the objective area, expectedtates of this channel.

fragments of reality. Every occurrence mechanisems € Eyent marked with a single symbol; Zs called

be either simple (e.g. the change of traffic lights 5 elementary event. Event marked with at least two
or extremely complex (e.g. slump at stock market). symbols of elementary events, connected with
In the presented approach object is representedl witan operation symbol indicating a connection between
a collection of belonging channels (also known asthese events, is called a composed event.

outgoing channels), with the assumption that each

belonging channel can be described with finite ecop

4 channel

y ~+

Figure 5. EveniZ; andS , S states in thehannel
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In order to simplify the deliberations and recogdihe Elementary events; ZZ will be called the series events in
event symbols will also be interpreted as the sysabo case, when the direct and necessary condition eveht
of the channel forced states. This assumptiondgecban  happening is the happening of thee¥ent. Event series
the fact that with every event the channel creatasw  will be connected with the™ synchronism operation
state corresponding with this event. With this agsion symbol and recorded in the form of the following
the scope of channel states mutually synonymouslyexpression:

responds to the scope of allowable events on given 7,0z,

channel. . .
) or in the form of expression:
Two elementary events ,ZZ wil be called the

alternative (disjunctive) events in case when ohthe 2,02, 0..02n

events excludes the happening of the second evenin case of m alternative events.
Alternative events will be connected with the digjiion
operation symbol [Min the form of the following

We assume that due to the assurance of the event
: operation correctness, the event series of giveuesee
expression. of events will always relate to the change of sté&ing

Z 07 place at different channels for any pair of thenéséorm

or in the form of expression: this sequence.
Z,07,0..0Z,

in case of m alternative events.

Elementary event;Avill be called a cyclical (iterative)
event in case, when it does not happen or happens
creating a sequence of event series.

We assume that due to the assurance of the ever@yclical events will be marked with the "
operation correctness, the alternative events wéngi
sequence of alternative events will always precaue

event realized on channel other than the evenhgielg
to the alternative events sequence. According to the definition of the cyclical everit i

expressed as:

cycle
operation symbol and recorded in the following form

zZ*

Elementary events;ZZ will be called the synchronous
events in case, when they happen in given timeviite Z* = 2,040 1..
independent of each other so that none of the®i®@ndt 5 in more detailed form
an effect of another event. Synchronous events bgill

. - . . Z* = Z,0 [, 0z*]
connected with the "#" synchronism operation symbol
and recorded in the form of the following expressio where: Z, - empty (fictional) event.

L # According to the definition the cyclical event teks

or in the form of expression: to the same channel.
LHL# . # G,

in case of m alternative events.

Events created as a result of connection of ewsitls
elementary operation§], #,[1 and * are called regular
events.
We assume that due to the assurance of the eve .
. . rgrackets determine the sequence of the#, [ *
operation correctness, the synchronous eventsvehgi L Co
operation interpretation in composed events.

sequence of events will always relate to the change
of states takmg p|ace at different channels. Operations 0# 0 * on the Z event set determine the

ealternative [(), synchronous (#), serie§))(cyclical (*)

Sequences of synchronous events, similarly to th )
event relations.

sequences of alternative events, always precedevemt
realized on channel other than the channels ahalige
events sequences. 3 Examples of event sequences

Synchronous events are also called as parallel or ) ) )
conjunctive Examples of compound events with short interpiatati

comment are presented below.
Example: 4# [L* 0Z%]
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Synchronous with ¢ event two cyclical events are purpose event dispersion and concentration contsyai
realized 2* and next (after finishing of %) event &*. for alternative and synchronous events, are la@hupe

Event graphs are the graphical interpretation ey ~ 9raph vertexes. As a result the graph vertexes are
and regular expressions. Fig. 6 presents the grapifhanged with dispersing and concentrating knots
of events in a regular expression with the follapiorm of alternative and synchronous events.

Series and cyclical events do not have to be disished

Example: _
in order to assure the synonymy of the event seguen
[Z,0[[[22#[ZsUZ] ] U[Zs* # Z¢] ] ] U Z7] D Zg* interpretation. During the transformation of veessinto
Arcs of the graph, with assigned synchronous eyangs ~ Knots, vertexes that connect more than one pregedin
connected with the marking of an angle. event with following event are changed with two tene

first knot is concentrating and the second one is
dispersing. One of the particular events of vertex
transformation, connecting series events with cgtli
events, into concentrating and alternative knots is
presented in the Fig. 7.

In order to assure the synonymous nature of theteve
graph interpretation in the Fig. 6 fictional (emp&yents
were introduced & - Zy in relation to the outgoing
regular expression. Assurance of the synonymy ef th
symbolic recording interpretation with relation the
graph form is a necessary condition for the proper
construction of process models.

Introduction of concentrating knot™\and dispersing V
led to the necessity of introduction of a fictiofampty)
event . In this new situation the cyclical event*Z
will be replaced with complex event, 21 ( Zs 0 Z, )*.
It is easy to spot that both expressions are elguitvan
relation to produced events:

s* produces empty| Z | ZZs| ZsZsZs | Zs Zs Zs

It is important to mention that,Zand 2% events are not
synchronous, similarly to ¢Z and Z4 events. The
following couples of events can be the 5 Z;> and
< Zs, Zg> couples.

Event graph vertexes shown in the Fig.6 connect theZ
events not indicating the relations between thenmadst
cases these relations can be correctly interpretbdhe Zy U(Zs0Zy )* producesempty| Z | ZZs| % Zs
analysis of the event graph, although this typaeotiity Zs| ZsZs 75 ...

does not guarantee the synonymy in case of an gttem

of defining the correctness of the event graph. thisr

Figure 6. Event graph for regular expression
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T OO
2*3 Z¢4
Zs

Figure 7. Transformation of vertex in to a concatinig knot

4 Event knots It is important to mention that only the,Z7,, ..., Z,
events originating directly from the “Valternative
Alternative dispersive event knot connects one @iyl connection are the alternative events.
one event preceding event with one of many othersynchronous knot of dispersing events connectsande
following alternative events (see Fig. 8). If oolye event  only one preceding event with many other synchrenou
takes place one speaks of a pair of series evantsueh events (see Fig. 9). If only one event takes ptawe
case the symbol V is not used. speaks of a pair of series events — in such casetth
The condition of proper ¥ V” knot functioning is the ~ symbol is not used.

assurance of alternative activities for both dis.!wrand Synchronous knot of Concentrating events Conneatwm
concentration of events. In the second case theit@m  synchronous events with one and only one following

of Z event occurrence is the presence of one and onlyvyent. If the preceding event consists of only event
one event from the:Z7y, ..., Zn event set. one speaks of a pair of series events — in suehthas#
symbol is not used.

Zi Z:l Zm

Figure 8. Dispersing and concentrating alternagiwent knots
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Figure 9. Synchronous knots of concentrating d@splelsing events

The condition of proper# # knot functioning is the  occurrence of preceding event. Fig. 10 presents
assurance of synchrony of activities for both disipa a sequence of four eventg ZZ,, Z. and 4% that can be
and concentration of events. In the second case theresented as symbols as follows:

condition of Z event occurrence is the presence of one 7,02, 0Z.0Z,

and only one event from the,Z,, ..., Z, event set. o ]
Z4 event happens only if it is preceded by the faihgw
Z. Z, and Zevents.

Alternative series event sequence takes place in
a situation when after alternative event dispersingt
V= at least two sequences of series events occur.

It is important to mention that only the,ZZ,, ..., Zy
events originating directly from the™# synchronous
connection are the synchronous events.

5 Event sequences ) )
Example of two alternative series event sequermede

Series event sequence takes place in a situatien tie  '€corded in the following way:

occurrence of following event is conditioned wittet [Z.0Z,0Z.02y] O [Z02z02,02,]
Za Zb ZC Zd
—_—

Figure 10. Example of series event sequence
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Figurel2. Example of synchronous series event segse

From both series sequences events from only one obrackets, are compliant with the definition of dyal
them occur (see Fig. 11). event presented above.

The condition of proper alternative series eventafter alternative event dispersing knot &t least two
sequences functioning is the assurance of alteem&tss  sequences of series events occur.

of activities for both dispersion and concentration Figure 13 presents the example of cyclical
of events. In the second case all alternative serient
sequences should be ended withcdncentrating knot
of alternative events.

event
sequence recorded in the following way:

(Z07Z,0Z:)*

Synchronous series event sequence takes place iRCSSIPIe executions of this sequence are:

a situation when after synchronous event dispetsiag Z, - empty event (lack of event)
# at least two sequences of series events occur. [ixam

. Za D Zb D ZC
of two synchronous series event sequences can be
recorded in the following way: ZU4,UZL02UZ,UZ
[2.02,02,0Z4] # [2.02 02,02, ] Z,02,02,02,02,02,02,02,02,

From both series sequences events from both of them Similarly to the cyclical series events, alternatyclical
occur (see Fig. 12). events are also possible:

The condition of proper synchronous series event (2,02, 0..0Zy)*
sequences functioning is the assurance of synchronwnd cyclical synchronous
of activities for both dispersion and concentration *

of events. In the second case all synchronoussseviant (L#2#.. #4)
sequences should be ended withcéincentrating knot
of synchronous events.

Their analysis and transformations are omittecuithér
deliberations. Detailed description of event operat

] ) ) properties is a part of event algebra.
Cyclical event sequence takes place in a situatioen

performances of given series sequence, closed i (...
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Figure 13. Example of cyclical event sequence

6 Event nets

Event net is constructed from:

» series event sequences,

« alternative series event sequences,

» synchronous series event sequences,
» cyclical event sequences.

Event net is a model of event processes. Its steict
determines the execution of the processes, alththegh
set of different process executions in case ofiaicl

events presence is theoretically a set of infigite. All

executions (processes) of the event net can be

successfully presented if cyclical event sequedoesot
occur in the event net.

Event net is a model of event processes, whictwallo
describing the processes that are correct fronpdfiret
of view of their realization. Definition and theroectness

conditions of event processes in each case shauld b*

specified in the categories that guarantee thdicagion
(validation) of the correctness of their performanc

Figure 14 presents an example of event net witlicayc
events sequences, alternative series event seguande
synchronous series event sequences, constructéaeon
basis of the regular expression event graph, pexsen
in the Figure 6.

Processes in properly constructed event net (athar
words the executions in event net) should flow iney
that assures:

» possibility to perform every event and every event
sequence in the net at least once,

e event net have one and only one distinguished
starting event £ preceding the execution of all other
events and one and only one finishing evept tiZat
takes place after execution of all events thatccoel
executed,

» starting event £ can be performed only in case

when none of the other events in the net is not and

cannot be executed in the net,

« finishing event £ in event net can only be executed
as the last event process of this net.

Conclusions presented above indicate that eventamet

be deliberated in two following situations:

net is not active — none of the events from theeve

net processes is executed and the net is waiting

for the execution of the,Zstarting event,

* netis active - events from the event net procemses
executed and the net is waiting for the execution
of the 7 finishing.

Event process is executed in the net through sdmhe o
cyclical event sequences and alternative seried s8q-
uences and within them through all areas of symdus
series event sequences.
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S ——_

e [

Figure 14. Example of event net

Event net area with one and only one distinguishedCorrect event net is a structure in which othemeth
starting event and one and only one distinguishedcan be presented in the form of a single event
finishing event will be called the event subnet. representing the whole outgoing net. This informal
The illustration of event subnet of the event net €XPression requires a more detailed description and
presented in the Fig. 14 is the fragments marked wi comments on the possible net transformations.
the dotted line (all of six possible event subrets Presented statement leads to the structural method
presented in the figure). activity leading to the achievement of correct raky
Main feature of such defined event subnet is tlo¢ fa Structural method of proper event net also assumes
that it represents one event that consists of manyhat:
internal events of this subnet. » every process has one distinguished start and end,

e processes can cluster in self for any depth,
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» processes in the same depth connect with knot€Elimination of conflicts through tests can be entety
(dispersing and concentrating) connecting theitssta time-consuming and difficult, when the net hasaidse
and ends in a way that indicates the charactdreof t been constructed.

relations between processes. Synchronous series event sequences should start and
end with dispersing and concentrating synchronous
7 Time lapse, conflicts and relations on event knots.
nets According to the definition (symbolic or event net)

synchronous events should not occur alternatively i
Time lapse is an essential characteristic of afsial  synchronous concentrating knots.

processes. Logical connections of the processes ang\ . .
; e . lternative conflict of synchronous events shoukl b
secondly the time conditionings are present in many . o
prevented during the event net designing phase.

deliberations on process modeling. o . .
_ _ _  Elimination of conflicts through tests, similarly t
It is necessary to determine the coordinates amé ti previous case, can be extremely time-consuming and

lapse units in order to observe the process flowme jfficult, when the net has already been constdicte

(time clocks of the modeled system). . . .
Tolerating alternative conflicts of synchronous rage

Time counting needs to consider the relations b&twe |aads to the “pursuit of events” what equals toltes
time clocks in particular subnets in case of netof consistency between net structure and its fanity
decomposition into event subnet areas. (event net stops being the process model).

Time in event nets flows ,in waiting” for the happeg  Connections consisting of events between any pair
of next events. The assumption is that the timéhef 4t events z z in the net are called the event paths and
event, understood as the change of state, is melglig marked as 2> z or in a shorter form as .2,

Event net is a scheme according to which new eventst 5 series of events leads from &vent to Zevent.

occur after given time.
9 If the path £Z_,; leads from event,Zo event Zand the

Occurrence of events must synonymously relatedo th z, | path leads form Zevent to Z event than these

14 generates, for example, the following allowable Z, event pair on this path.

event productions (sequences): . . L
P (seq ) Two events Z Z; with a common starting or finishing

empty | 2| Zs Zs| ... | Z [Zs Za ] # (23] Zs] ... knot in an ever_1t net vyith sir_lgle dis_tir]ggished tsigr
event Z, and single distinguished finishing eveng, Z
Sequences of alternative series events shouldastdrt Where the events;ZZ # Za, Zg, can create four special
finish with dispersing and concentrating alternativ Cases, of concentrating > and dispersing < knots an
knots. Proper structural rules need to be comglied e€vents related with them, in this net (see Fig. 15)
order to assure these conditions during the coctstru ~ Presented examples of dispersing and concentrating
of the net. knots are the starts and finishes of event pathdirig
Rules result from relations, which can occur betwee t0 and from these events.
any two events in the event net structure. Analg$is Any of two events in event net with single
possible event relations indicates that if som¢hefm  distinguished starting even Z2nd single distinguished
occur in certain configurations with other relagpn finishing event g, where the events,ZZ, # Za, Zs,
they can become the cause of erroneous eventreate the upper U and lower L alternative D and
processes. synchronous C event relation classes.

Alternative events, according to the definition These classes are marked as following:
(symbolic recording or event net), should not appea « upper alternative UD,
synchronously (e.g. at the same time) in altereativ . upper synchronous UC,
concentrating knots. « lower alternative LD,

Synchronous conflict if alternative events shoukl b « lower synchronous LC.
prevented during the event net designing phase.
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Figure 15. Four special cases, of concentratingd>dispersing < knots and events related with them

Two events ¢ Z of event net, which do not belong
to the same series event sequence, belong to fiex up
alternative UD if paths from at least one dispgrsin
alternative knot lead to them.

Two events ¢ Z of event net, which do not belong
to the same series event sequence, belong to tes up
synchronous UC if paths from at least one dispgrsin
synchronous knot lead to them.

Two events ¢ Z of event net, which do not belong
to the same series event sequence, belong towles lo
alternative LD if paths from at least one concdimga
alternative knot lead to them.

Two events ¢ Z of event net, which do not belong
to the same series event sequence, belong towles lo
synchronous LC if paths from at least one conctingra
synchronous knot lead to them.

8 Forbidden and obligatory graph figures —
structural conditions of event net
correctness

Condition of event net structural correctness is th
situation when any pair of eventg, ZZ of this net
belongs at the same time to the upper alternative U

and lower alternative LD class or only to upper
synchronous UC and lower synchronous LC.

Forbidden graph figures in the event net are the
violation of structural correctness conditions okt
event net.

Figure 16 presents two forbidden graph figures {non
allowable) for the correctly constructed event net,
which includes alternative and synchronous events.

Obligatory graph figures of event nets are the
realization of structural correctness conditionsthoé
event net.

Fig. 17 presents two obligatory graph figures
(necessary) for the correctly constructed event net
which includes alternative and synchronous events.

Presented analysis indicate that the correctness
conditions of event nets can be formulated in many
ways, although the determination of topological
properties of the net and its possible subnetsnays

a starting point. These properties can be used as
modeling and controlling tools of discrete procssse

In some cases (see 9) the forbidden graph figags,
illustrated in Fig. 18, can be highly severe lirtida for
the net.
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Figure 17. Obligatory graph figures in event net
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Figure 18. Example of event net that does notlfditfe correctness conditions expressed
in the obligatory and forbidden graph figures

9 Continuations

<L, Le>, <Ly Li>, <Ly Le> < Ly L>
It is easy to deduct that the net presented in Fgy.
contains both obligatory and forbidden graph figure
and according to p. 8 it does not fulfill the stural
conditions of net correctness. Simultaneously titai
analysis of any of the four event pairs

indicates that it is manageable and therefore the Z
finishing event is manageable. In this case we lspea
of four event pairs from which only one can be izl

as a result of preceding synchronous executiorhef t
two Z,, Z, events.
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However, if the analyzed event net (see Fig. 1&sdo correctness that does not have to be proven atatati

not structurally guarantee the execution of attleag through tests. In research on this phenomenon the
of the listed event pairs, than thg Hnishing event  technical feasibility of the event is not cruciaf fthe
also would not be executed, what means the violatio deliberations.

of net correctness conditions mentioned in point 8.

Presented abalysis indicates that the event netlO References
correctness conditions can be formulated in many
ways, although the determination of topological [1]  Bromirski J. -Teoria automatowWNT, Warszawa

properties of the net and its possible subneténiays 1970.

a starting point. These properties can be used2] Gorbaov V.A. - Semanticeskaja teorija projekti-
as modeling and tools of correct designing of rovanija avtomatovlzd. Energia, Moskva 1979.
organizational structure. [3] Krupa T. -Kolorowana sié Petri'ego i si€ trans-
Research on discrete event nets have their obvious formujgc [w] Zeszyty Naukowe IOSP PW Organi-
implications and modeling languages, such as Perti zacja i Zarzdzanie Przemystem. No. 15, Oficyna
nets, transforming nets, event algebra and mang.mor Wydawnicza PW, Warszawa 2002, pp. 5-24.

The key is to apply such local functional limitatsp ~ [4]  Krupa T. - Sieciowe modele procesow zdarje]
which fulfilled by the net would assure its global Komputerowo zintegrowane zgtzanie (Ed. Kno-
functioning correctness — independent of process fl sala R.). Oficyna Wydawnicza PTZP, Opole 2006,

conditions. In other words, event net is a program pp. 55-66.

(space) of its work and the event flow processhes t [5] Krupa T. -Elementy organizacji. Zasoby i zadania
execution of this program — if one uses an IT ntetap WNT, Warszawa 2006.

The main success condition is the theoretical ement
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Abstract: The concept of National Innovation System (NIS§xiplored from the perspective of its propensi-

ty for formalization.

It is observed that there groblems with formalization (measurement) of IRl

consequently, deficiency in assessment of effigieot pro-innovative ventures. Based on an overview
of the literature, subsystems of NIS are identified the leading topics within these subsystemsgpere
sented. Results of this study are believed to erdwt platform for formalization of NIS.
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1 I ntroduction

An increase in the level of innovativeness and en-
hancement of benefits from this activity are impaott
ingredients in fostering economic activity and keos
ing competitive advantage. Innovation augments
productivity, and thus contributes to the increase
of GDP and wealth of the citizens (e.g. [28, 58]e
ability of governments, businesses and individtals
identify, respond to, and especially to introduce-p
gressive change is the bedrock of competitive tgbili
(e.0. [32, 9, 38, 52, 54, 16]). The more practiicn
perspective, taken at a micro-economic level, under
lines continuous improvement in technology and
business processes as vital to economic prosperity,
thereby providing a strong incentive to investring-
vation [13, pp.133-140].

It should be noted though that innovation can be in
terpreted in different ways (e.g., [19, 50, 39, 42,

44]). Further difficulties lie awaiting the reselaecs
when they try to isolate means to stimulate crégtiv

as well as enhance innovativeness and entrepreneur-
ship, along with attempting to improve economic
performance of firms. And as if this is not enough
differences regarding interpretations are further a
plified when micro and macro-economic perspectives
are taken into account [45].

Innovativeness is not a new concept, yet issues
of innovativeness are gaining more and more recog-
nition. At the macro-economic level, innovation re
lated efforts can be conceptualized within the epihc
of National Innovation Systems (NIS). There is no

single definition of NIS [47] Yet, NIS can be de-
fined as “a network of agents and set policies and
institutions that affect the introduction of tectogy
that is new to economy” [11, p. 541].

Lundval [29] identifies two schools of thoughtstire
literature about NIS. The first, prevalent mostiythe
USA, tends to define innovation in a narrow senge b
focusing on science and technology policy, and most
ly analyzes the systemic relationships between R&D-
efforts in firms and organizations. The other s¢hoo
of thought looks at innovation in a broader sens a
defines innovation as a continuous cumulative pece
involving not only radical and incremental innova-
tion, but also the diffusion, absorption and use
of innovation, besides science.

Since its emergence as a topic in management-litera
ture in the late 1980s, the concept of NIS has unde
gone significant changes, and has been “furthdxoela

! .. the network of institutions in the public andvpte sectors
whose activities and interactions initiate, imparipdify and

diffuse new technologies. Freeman [20] claims: the ele-
ments and relationships which interact in the paotida, diffu-

sion and use of new, and economically useful, kedge ...
and are either located within or rooted inside bioeders of
a nation state. For Lundvall [29];... a set of itasibns whose
interactions determine the innovative performanceof. na-

tional firms. For Nelson [46]; .... the nationastitutions, their
incentive structures and their competencies, tetdrchine the
rate and direction of technological learning (a tlolume and
composition of change generating activities) iroantry [51];

... . that set of distinct institutions which jdinand individualy
contribute to the development and diffusion of rieashnolgies
and which provides the framework within which gaweents
form and implement policies to influence the inntva

process. As such it is a system of interconnectstitiitions to
create, store and transfer the knowledge, skilld arifacts
which define new technologies [33].
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rated and theoretically underpinned in the early
1990s” [8, p. 5]. At the outset NIS served to defin
the key players related to innovation process aed t
scope of their activities. Works by Nelson [46],
Lundval [30], Dosi, et al. [12] and Freeman [21}éa
not used a standardized structure of presentation
of NIS, and have dealt with many countries indepen-
dently, without an attempt to make cross-country
comparisons. Key characteristic features of innova-
tion processes and items that impact upon these cha
racteristics have been determined. One of the lines
of thinking about NIS has been directed towards the
exploration of efficiency of NIS using parametric
concepts. It is quite probable that if there amren
Inputs there will be more Outputs, and therefooesé¢h
who invest heavily may be considered more innova-
tive. However, not only is the level of investméms

key to success: efficiency of turning Inputs intatO
puts also count. Several studies on the efficiency
of organizations use the “best practice frontiesh-c
cept: the distance from such a frontier represeets
ficiency -- the inability to produce maximum output
from given inputs. Parametric approaches (e.g., re-
gression methods) are used to estimate parameters
of technical efficiency. However, many elements,
such as multicollinearity, measurement error, and
omitted variables, can weaken the precision ofehes
parameter estimates [10]. Consequently, it may be
more appropriate to depart from a cursory examina-
tion of a ratio of Inputs to Outputs (e.g., [15])5and
examine “best practice frontiers” using the non-
parametric DEA. This means that the measure
of technical efficiency (the Farrell Input Saving
Measure of Technical Efficiency) is examined as the
greatest proportion of inputs which can be reduced
and still produce the same output [17], [18]. Saler
papers have reported results related to the ui@sof
approach (e.g., [35, 43, 36, 38, 23]). According to
Balazat and Hanusch [7, pp. 202-203] this approach
can be regarded a new line of investigation of NIS
that originated with works of Nasierowski and Arce-
lus a decade ago.

NIS can also be regarded as a subsystem of the na-
tional economy where a variety of agencies co-
operate, and impact one upon another when carrying
innovative projects. Whereas descriptions of NIS ar
easily available, there is no uniformly accepteeaid

of how to isolate its subsystems. The questions of
formalization of NIS and its subsystems, and imterr
lationships among these subsystems remains unans-

wered. These elements cannot be formalized and
gquantitatively examined. The same is true when the
impact of the context of the operation upon thagtes

of NIS is analyzed. The elements in thematic areas
overlap, making reports on NIS, at times, redundant
in terms of information content. Conclusions from
such studies are difficult to quantify, as it ifidult

to identify which solutions are correct, efficieaud
effective. All in all, the concept of NIS, alberttel-
lectually stimulating, remains as an abstract amé a
difficult to be interpreted from the perspective
of daily operational activities. Thus, the objeesv

of this study is to explore the ability to ‘formed’

the selected aspects of NIS.

In this paper (i) an overview of the concepts with
regard to formalizing NIS will be presented, folleav

by (ii) a specification of NIS subsystems and ttkely
discussion topics, and (i) a suggested agenda for
further studies.

2 Formalization of NIS; Current stock
of experience

A model for investigation of NIS, in a more forma-
lized manner, has been introduced by OECD [47],
[48]°, and thereafter by Arundel and Hollanders [3,
pp. 10-28], Lalkaka [25), Liu and White [2%. Some
leading policy themes have been identified, whiah c

2 |dentification of subsystems of NIS, leading tap{motives)
within these subsystems, and interrelations ambesggt topics,
are an entry point to formalization (and measurejiiNIS.

3 A new role of governments, building an innovatiariture,
enhancing technology diffusion, promoting netwogkiand
clustering, leveraging research and developmesporeding to
globalization, learning from best practices (pp&&3; and/or
specialization in NIS, institutional profiles, liages within and
between NIS components (pp.21-48).

4 This model includes: promotion of Intellectual pesty
Rights (IPR), commercialization of public research,0R&nd
innovation, collaboration, finance, Human Resour@dR),
targeted technologies, general policy.

5 This model includes: S&T Policy, innovation statetech-
nical human resources, technical support servivesilizing

financial resources, international cooperation .Zg8), as well
as setting priorities and allocating resourcesgltbgv strategies
for scientific research and technology developmenpublic,

university and corporate laboratories, build thehtécal HR

for a knowledge society, strengthen the techniegipert

systems for quality, information flaws and the coomnton-

cerns of alleviating poverty, preserving the enwiment and
defending the nation, a look outwards towards etitrg in-

vestment and alliances.

6 This model includes: research, production, end{aastom-
ers of the product or process outputs), linkagaecation.
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be regarded as a starting point to identify sulesgst

of NIS, and consequently as an entry point inats f
malization. Some ideas regarding NIS subsystems, or
leading discussion topics in examination of NIC can
also be derived from comprehensive reports e.&, El
[15 — years 2002-200p trend Charts on innovation,
OECD [48. pp. 1Y, as well as the Global Competi-
tiveness Index [Z2.

Based on an overview of the above sources the fol-
lowing subsystems in NIS can be proposed:

» governance of NIS (GNIS),

« commercialization of research results (CRR),

* human capital development (HCD),

* support to innovativeness (SIN).

These topics are consistent with the Lisbon Styateg
[26] that is endorsed as a guide to scientific tgyve
ment of the European Union. These topics can be
further explored within the subsystems and disoussi
topics presented in the next section.

3 National Innovation Systems. Subsystems

and discussion topics

3.1 Governanceof NIS(GNIS)
Productivity increases, largely resulting from inae
tions, which contribute to improved competitiveness
and enhanced distinctive competencies of entegyrise
are the key driving forces in boosting economic
progress and standard of living. Consequently, gov-
ernments structure systems that foster innovatssene

The key themes (motives) within governance of NIS

include:

* assumptions regarding innovation underpinnings;
these items evolve around key strategic objectives,
such as improvement of productivity and educa-
tional levels, improvement of competitiveneds-

" In EIS 2009 the following indicators have beendiseiman
resources, finance and support, firm investmeirtkages and
entrepreneurship, throughputs, innovators, econeffécts.

8 This report has emphasized: stable macroeconomvicoa-
ment, a supportive tax and regulatory environmappropriate
infrastructure and education and training policiesnoval of
barriers to innovation in the business sector armlease in
synergies between public and private investmeirtriovation.

® The key groups of indicators used are: institutiand poli-
cies, human capacity, infrastructure, technologsmghistica-
tion, business markets and capital, knowledge, etithge-
ness, and wealth.

fining areas of specialization and their coordina-
tion with the macro-economic agenda,

 institutions/agencies involved in innovations, thei
structure, relationships, and responsibilitiesis th
set of topics discusses institutional arrangements
behind pro-innovation activities; thus, govern-
ments set up institutions to deal with this issue,
e.g., in the format of the Ministry of Economic Af-
fairs, the Ministry of Education, Culture and
Science, university systems, agencies, etc.; “Inno-
vation performance depends not only on how spe-
cific actors perform, but on how they interact with
one another as elements of an innovation system,
at local, national, and international levels” [48,

pp. 10],

» control mechanisms regarding efficiency of inno-
vation systems, its agencies and policies that may
improve innovativeness levels,

* promotion of innovation friendly environment,
that deals with the atmosphere within which inno-
vations evolve; this atmosphere can be impacted
by governments through free flow of information,
easy access to ICT, efficient protection of intelle
tual property rights (IPR) (patents, trade-marks,
copy-rights, etc.), simplifications in condition§ o
running business, and anti-monopolistic regula-
tions.

3.2 Commercialization of research results

(CRR)

The commercialization of research results means
taking innovations from paper to realty. Whethar fo
improvement of economy, monetary, social, or envi-
ronment benefits, commercialization involves puwftin
innovations into actual use. Research into inngeati
products, services and ideas is abundant, but utitho
their application and effective use, these ideasat

for nothing. Karlsson [24, pp. 83-85] claims thlaé t
following are of key importance: availability ofipr
vate capital, ownership of research results, ergrep
neurial skills, small business involvement, govern-
mental programs, and commercialization drive at
universities.

The commercialization of research is paramount to
the idea of NIS, and essential to any economy’l-abi
ty to compete globally.



162

Wojciech Nasierowski

The following key topics can be discussed withiis th

subsystem:

» Collaboration (networking) between governmental
institutions, research institutes and laboratories,
universities and business (private sector and entre
preneurs), including issues of public vs private re
search. There are many players in a NIS, and un-
less they cooperate, no one wins. All the partici-
pants bring different assets to the table: govern-
ments - have capital; research institutions and uni
versities - have knowledge; research - findings and
people ready to work towards innovation; while
businesses and entrepreneurs - have the ideas.
Without the interaction and cooperation of all the
involved parties, innovative ideas go nowhere.
Whereas R&D mainly means inventions, business
R&D means the ability to develop business prac-
tices that allow innovation to be more easily
commercialized. Thus, the link between public
and business types of involvement, and collabora-
tive links between such institutions that deal with
the flow of money should be explored.

» Encouraging technology and knowledge transfer
to firms, and the development of innovation clus-
ters. In order to see innovations become success-
ful, businesses and entrepreneurs need access to
information, technology, legal services, etc.
As well, there is normally the need for the private
capital to support innovative ventures, and the cla
rification of ownership rights (e.g., Baye-Doyle
Act). Involvement of SME and development
of entrepreneurial skills are desirable (e.g., [24,
pp. 83-85]. This is critical for innovations to oka
the application stage.

» Support to targeted technologies and specialization
patterns: this sub-topic emphasizes the need to fo-
cus strengths on what a country does best, or what
it believes will bring successes. Similarly, some
claim that investment in lagging areas is likely
to be more efficient [53]. Innovation should be ef-
ficient and effective, and for a country with an ex
isting competitive edge, applying innovations
in areas that are weak vs. strong could mean the
difference between a lagging economy and a real
competitive advantage.

3.3 Human capital development (HCD)

Human Resources within the NIS context may be

defined as individuals and their groups, mainlyha

work-force, who have direct or indirect impact upon

innovativeness. These individuals are not limited t

scientists, engineers, and technologists, but @so

clude, administrators and support staff, who featsi
innovation process. Issues of HR within NIS context
also include regulations and policies that impaoziru
attitudes, knowledge and skills of people, andrthei
availability for economic activities:

* investment in the quality of human resources for
innovation: this sub-topic is crucial because with-
out quality human resources it is not possible to
move forward with innovations; to this end it is
important to identify means used to enhance capa-
bilities of people,

« efforts to increase the number of people in science
engineering and technology (SET) areas: SET is
pivotal to innovations, and there is an anticipated
shortage of people entering these fields; within
this sub-section aspects related to the number of
graduates entering SET careers, expenditures on
education, education standards (as measured by
achievements in mathematics, for example) can be
explored from the viewpoint of NIS policies and
activities,

¢ job creation, retention, and reducing unemploy-
ment: this topic explores actions taken by govern-
ments and companies that allow efficient use
of available human capital,

¢ means to improve labor productivity issues that
deal with the activities which may contribute to
the increase of labor productivity, which is nor-
mally positively correlated with improvement
of quality of outputs, and enhancement of innova-
tiveness.

34 Support to Innovativeness (SIN)

Financing innovation is about putting in place pro-
grams, funds, and tools that allow the stimulation
of innovation. This is done in many ways: direet fi
nancing, support of governmental research insffute
grants, access to research infrastructure, andumnst
tionalizing policies that allow innovation to flash.
The following topics are here frequently discussed:

« direct support to innovativeness, such as: grants,
loans, direct support to finance R&D and no-R&D
innovations, tax reductions for pro-innovative
projects, subsidies for buildings/infrastructure fo
innovation activities, subsidies for acquiring ma-
chinery, equipment, software, funding R&D, tax
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reductions for innovation expenditures other than
R&D [3, 4, pp. 27],

* indirect support to innovativeness in the form of:
trade fairs, trade missions, information on market
needs, training, seminars, legislative arrange-
ments, support to the development of research
infrastructure (including ICT), innovation and
science parks, technology incubators, information
and research infrastructure, creating motivation
and incentives for businesses, supply of PhDs in
SET, support to new-technology-based-firms, reg-
ulations regarding ownership of proprietary rights,
simplification of access to private (venture) capi-
tal, etc.; these items are crucial, because without
ideas, money and innovations the economy cannot
become competitive,

* accounting and legal practices that stimu-
late/hamper innovativeness; to be noted beyond an
inflow of funds that support innovative activities,
such activities can be stimulated (or confined) by
non-financial arrangements; this deal for example
with accounting rules that may classify an activity
as R&D.

4 Concluding remarks and suggestions for
future

Defining NIS

As discussed in this paper, there seems to be mo co

sensus among experts as to what exactly NIS means.

Researchers should attempt to arrive at an acdeptab
definition of NIS that would allow the measurement
of NIS related variables. Results of literaturelgsia
related to innovations persistently suggest thanev
though discussion is about similar phenomena, there
is a gap between assessment of innovativeness from
the viewpoint of macro-economic indicators (as ex-
pressed, for example, by the European Innovation
Scoreboard) [55], with perceptions of entrepreneurs
that resort themselves to a micro-economic perspec-
tive [13]. Concerns related to the differences rbay
summarized as in Table 1.

Composite indexes of innovativeness and NIS subsys-
tems

Once semantic dilemmas associated with innovations
are resolved, questions of measurement of NIS ean b
explored more in detail. Questions in this areal dea
with the identification of indicators that indeedea
oriented on innovativeness (not necessarily inventi

ness), determinants of innovativeness, and thus can
serve as a policy setting aid. There is a neédietati-

fy composite indexes that reflect the level of wm&o
tiveness, and as well can be used to control the le

of achievement of objectives related to technokalgic
progress. Such an index should be user friendly, un
versal, rooted in easily available (and quantiabl
data series, prone to be used as policy making guid
ance and comprehensive composite indexes of the
level of innovativeness. A validation of such adex

can be done through comparison of its rankings
of countries to those produced by other composite
indexes.

To be noted, there is a host of indexes that pdeten
‘measure’ selected aspects of NIS, as well asiatyar

of composite indexes that measure/rank countries
with respect to innovativeness levels (or can besieo
dered as a proxy of innovativeness) [42, 1, 2, 34].

Table 1. Differences between ‘macro’ and ‘microtgpe
pectives to innovativeness
(source: [41, 44, 45])

MACRO
PERSPECTIVE

MICRO
PERSPECTIVE

innovations (exploita-

inventions (exploration) tion) [31]

fragmented questionnaine
studies with little chance
to find an unifying pat-
tern

composite indexes

government,
theory efficiency

SME, practice,
effectiveness

correctness
(political, legal)

profit, risk reduction,
competitive position

laboratories,
research centers

technology incubators,
daily practice

grants,

loans
formal contracts

informal

formal training programs . .
g prog business meetings

setting rules and

standards adopting to conditions

WHAT DO
COMPANIES WANT?

WHAT CAN GOV-
ERNMENTS OFFER?
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To be noted, however, definitions do not bringitfar
formalization, and later on measurement of aspects
of these constructs is hard to accomplish, andwenc
rently, it is unpractical to the independent, iseda
researcher to propose his own interpretations.aly m
be suggested to draw from the stock of existingakkno
ledge, select one set of solutions, and then follow
them consistently through the study.

Efficiency

Once means to quantify aspects of NIS are deter-
mined, concerns of the evaluation of efficiency ban
addressed. Identification of efficiency of innowati
policies used in different countries (here: efingg

of turning inputs into outputs) can be achieved, fo
example, using “Farrell Input-Saving Measure
of Technical Efficiency” and the DEA method. Based
on an assessment of efficiency, the key points for
policies oriented on enhancing innovativeness @n b
established. These key points, along with theltesu
of analysis of detailed innovation policies, magde

to the identification of “best practice frontiemiova-
tions” (BPFI) applicable to the specific context.

Longitudinal studies

Once the means to quantify aspects of NIS are -deter
mined, some stability while measuring innovativenes
can be achieved. Then, longitudinal studies may be
undertaken to cross-validate the assessment of accu
racy of procedures and policies. It is important to
remember, however, that some leading indexes
of innovativeness change their selection of indicat
Thus, the research problem will also rest with the
identification of results produced by adopted pgefic
irrespective of indicators used in the index. delya

the problem of isolating results of these approsche
from market forces, for example, will remain comple
to be resolved. As well, it will be interesting ¢a-
plain whether countries and companies are innowativ
because they are rich, or is it vice-versa, anchirims

and companies with wealth are, as a proverbial con-
sequence, innovative?

Agenda for future research

The advancement in finding clarity in the above-spe
cified areas will have several managerial and schol

ly implications. Despite growing integration thrdug
the European Union (EU), considerable differences
do exist between European countries with respect
innovation ‘philosophy’ and the role of governmeent
in fostering a supportive environment.

The way R&D is allocated in different countriesaals
sheds light on priorities of governments and may
require different managerial approaches (note: the
EIS, for example, takes an implicit assumption re-
garding uniformity of NIS policies). Future resdarc
ers of the topic should also look at emerging eoono

ic superpowers such as China and India - the cencen
tration on diffusion of knowledge, instead of for
knowledge creation, may be an idea to consider. Is-
sues of NIS formalization (as presented in thisepap
may serve as an outline for further studies, frag-
mented to distinct sub-systems and topics. However,
exploration of these topics cumulatively may contri
bute to the clarification of issues if innovatioring
ciples, and the key role of NIS.
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