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Kestutis Navickas
Determination of Lithuanian State Forest Enterprise Sustainability
Summary

Topicality and Novelty of Doctoral Dissertation. The doctrine of sus-
tainable development emphasizes that the essence of a sustainable development
model consists of the three equivalent components: environmental protection,
social development and economic development. Environmental protection is a
key component which underlies the existence of all the other components of
sustainable development. The examination of the definitions of environment
and environmental protection reveals the existence of a fairly wide consolida-
tion field of the environmental protection component of a classical sustainable
development model, which combines the animate and the inanimate vital and
antropogenical environments in a single component of sustainable develop-
ment. In order to reduce the consolidation field of the sustainable development
component with an emphasis on the importance of the natural (vital) environ-
ment, the extraction of the two new components of vital and antropogenical
environment from the environmental protection component of a classical sus-
tainable development model is essential. The extraction of the two new compo-
nents of organizational sustainability would allow the development of a broader
approach to the organization as a complex multicomponent system with sto-
chastic characteristics and would strongly suggest a more accurate assessment
of organizational sustainability and the distribution of organizational sustain-
ability across the vital, social, antropogenical and economical components of
sustainability.

Addressing the Lithuanian wide consequences of the global ecological cri-
sis, a specific role is played by forest management as forests participate in,
determine and depend on the ongoing fundamental processes in biosphere.
Forests are likely to assume a key role in restoring the vital balance of our
planet.

The activities of Lithuanian state forest enterprises have always been
largely focused on the vital cradle of our country, our forest. Ever since the
beginning of 2000 forest enterprises have started implementing the principles
of sustainable development in their business activities. Unfortunately, other
public sector organizations are only gradually becoming involved in the process
of sustainability assessment and efficacy strengthening.

It is likely that in the near future, other Lithuanian public sector organiza-
tions, having benefited from good experience gained by Lithuanian state forest
enterprises in the field of sustainable development, will also increasingly direct



their activities towards sustainability. For this reason, applied research into the
sustainability assessment of public sector organizations is particularly relevant.
It could help shape a conventional model of organizational sustainability as-
sessment and determine the sustainability level of each separate organization.
All this would allow an intercomparison of sustainability levels of organiza-
tions in a particular cohort of organizations.

Scientific Problem. A considerable contribution of foreign scientists
(Reid D., Atkinson A., Eckersley R., Botkin, D.B., Norgaard, R.B., Underwo-
od, D.A,, King, P.G., Norgaard R.B., Daly H.E., Pearce D., etc.) as well as
Lithuanian scientists (Prof. Lazdinis I., Prof. Ciegis R., Prof. Juknys R., Prof.
Motiekaityté V., Prof. Rudzkiené V., Prof. Staniskis J.K., etc.) to the sustain-
able development research is noticeable however the sustainability assessment
of public sector organizations in scientific literature has been barely addressed.
The topics of the sustainability assessment of Lithuanian public sector organi-
zations have not been examined in detail in researches, dissertations and mono-
graphs.

In the real world, a public sector organization functioning in a certain state
generates many different types of data while performing functions assigned to
it. When examining the sustainability of such an organization or individual
components of the organizational sustainability, one is dealing with the data
describing each component of the organizational sustainability, the analysis of
which presents a complex task, especially when the data of individual compo-
nents of the organizational sustainability reflect a complex and integrated phe-
nomenon, the sustainability of the entire organization. Organizational sustain-
ability is generally characterized by a large amount of multicomponent indica-
tors and indicator values. It is very important for the persons in charge of or-
ganizational sustainability to retrieve the necessary information from the avail-
able multidimensional data which could help to understand the distribution of
the overall organizational sustainability level, i.e. the distribution of organiza-
tional sustainability across individual components of organizational sustainabil-
ity as well as the reasons for a respective sustainability level of the organiza-
tion.

Use of the data analysis tool, multidimensional data visualization, makes
the task of organizational internal and external sustainability analysis and sus-
tainability determination much easier.

Subject of the Study: Sustainability level of Lithuanian state forest enter-
prises.

Aim of the Study: Development of a theoretical model for the determina-
tion of the Lithuanian state forest enterprise sustainability, which would allow,
with employment of visualization methods for self-organizing neural networks,
the determination of the distribution of Lithuanian state forest enterprise inter-



nal and external sustainability across the components of sustainability, and the
presentation of organizational internal, external, and overall levels of sustain-
ability.

Goals of the Study:

1. To develop a new model of sustainable organizational environment by
means of the extraction of two new components of organizational sus-
tainability, describing the vital and antropogenical organizational envi-
ronment, from the components of a classical model of sustainability.

2. To simulate, describe and test a theoretical model for the determina-
tion of the forest enterprise sustainability.

3. To analyse multidimensional visualization methods for the data of a
sustainable organizational environment as well as their application
possibilities, and to select the most appropriate method.

4. To examine the methods for determining the indicator significances of
organizational sustainability, to select the most appropriate method
and to offer an optimal set of sustainability indicators for Lithuanian
state forest enterprises.

5. To review the methods for determining the indicator values of organ-
izational sustainability, to select the most appropriate method and to
structure a description of Lithuanian state forest enterprise indicator
values.

6. To provide the distribution of Lithuanian state forest enterprise inter-
nal and external sustainability across the vital, social, antropogenical
and economical components of sustainability.

7. To visualize and determine the levels of Lithuanian state forest enter-
prise internal and external sustainability.

Methods of the Study: analysis of Lithuanian and foreign scientific
sources on sustainable development, statistical analysis, questionnaire survey,
expert assessment, simulation, method for determining indicator significances:
ranking. Kendall concordance coefficient: for verification of expert opinion
compatibility. Methods for determining indicator values: normative, computa-
tional. Visualization methods for self-organizing neural networks: unified dis-
tance matrix. Comparative method: for making intercomparisons between the
existing organizational sustainability models, sustainability indicator systems,
and multidimensional data visualization methods.

Statements to be Defended:

e The existing classical model of sustainable development insufficiently
describes the sustainability of Lithuanian state forest enterprises.

e The use of the visualization method for the unified distance matrix of
self-organizing maps can allow the determination of the Lithuanian state forest
enterprise sustainability and the exposure of the distribution of organizational



internal, external, and overall sustainability across the vital, social, antropo-
genical and economical components of sustainability.

Theoretical and Practical Significance of Results of Thesis. A limited
practice of assessing the level of organizational sustainability can be observed
in Lithuanian public sector organizations. Organization managers lack knowl-
edge and skills for the successful evaluation of organizational sustainability and
sustainability stimulation employing certain acceptable managerial instruments.
The generalized sustainability assessment practice of Lithuanian and foreign
organizations, a suggested authentic set of 40 indicators for a forest enterprise,
a shaped model and technique for the forest enterprise sustainability determina-
tion presented in the given dissertation could positively promote the managers
of Lithuanian state forest enterprises to focus on the instantaneous and periodic
assessment of organizational sustainability and to providing them with more
knowledge to carry out targeted changes related to the sustainable development
of the organization.

Theoretical results of the thesis could be useful in improving the interna-
tional forest certification scheme set up by the Forest Stewardship Council, also
in improving the sets of European indicators for sustainable forest management
and the forest sustainability reporting practices. Using modern information
technologies, a specialized software, a decision-making support system, de-
signed to shape a sustainable organization in terms of state forestry organiza-
tion performance assessment could be developed based on the forest enterprise
sustainability determination model and work practice.

Scope and Structure of Thesis. The dissertation consists of an introduc-
tion, a theoretical section, a methodological section, and a study section, con-
clusions and recommendations, a list of literature and scientific publications
and annexes. The thesis involves 33 tables and 31 figures.

Section 1 of the Dissertation provides a theoretical justification of a sus-
tainable organizational environment. Section 1 consists of 6 chapters. Chapter
One analyses the concepts of sustainability and sustainable development. Chap-
ter Two examines the sources of sustainability and sustainable development.
Chapter Three addresses basic philosophical paradigms of sustainability. Chap-
ter Four identifies the essential components of sustainability. Chapter Five in-
troduces the concept of sustainable organizational environment. Chapter Six
describes the paradigm of the chaordic organization and new public manage-
ment.

Section 2 of the Dissertation provides a comprehensive discussion on the
organizational sustainability determination models. Section 2 consists of 3
chapters. Chapter One presents the organizational sustainability determination
indicators and their sets. Chapter Two provides a review of major models for



organizational sustainability determination. Chapter Three suggests the deter-
mination model for the forest enterprise sustainability.

Section 3 of the Dissertation presents the analysis of multidimensional
data visualization methods for sustainable organizational environment. Section
3 consists of 5 chapters. Chapter One provides a conception of multidimen-
sional data of sustainable organizational environment. Chapter Two defines the
classification of multidimensional data visualization methods. Chapter Three
addresses the visualization of multidimensional data using artificial neural net-
works. Chapter Four analyses methods for indicator significance determination.
Chapter Five discusses methods for indicator value determination.

Section 4 of the Dissertation presents the determination and visualization
of organizational sustainability. Section 4 consists of 5 chapters. Chapter One
sets up the indicators for the forest enterprise sustainability components and
defines the significances. Chapter Two structures a description of indicator
values for the forest enterprise sustainability components. Chapter Three struc-
tures a description of indicator values for the benchmark forest enterprise sus-
tainability components. Chapter Four performs the determination of the forest
enterprise internal and external sustainability. Chapter Five deals with the visu-
alization and determination of the forest enterprise sustainability.

Review of Study Results. It can be assumed that the peculiarities of the
sustainability determination of Lithuanian state forest enterprises are directly
related to specific activities carried out by forest enterprises.

The range of activities of forest enterprises is not as wide as that of mu-
nicipalities, for example. For this reason, the sustainability assessment is sim-
pler than dealing with organizations marked for a broad spectrum of activities,
such as municipalities. Forest enterprises must serve the public interest while
implementing functions assigned to them. The functions of forest enterprises
require a direct interaction with customers. These enterprises sell timber, advise
the owners of private forests, carry out preventive measures, etc.

In summary, it could be maintained that forest enterprises are large-scale
forest managers which act in accordance with the State and Municipal Enter-
prise Law of the Republic of Lithuania and have adopted the legal form of a
state-owned enterprise. Forest enterprises administer and use one of the funda-
mental natural assets of our country, the forest, which serves the prosperity of
the state and its citizens and preserves the stability of the landscape and the
quality of the environment. Forest enterprises use their own resources to restore
cut down forests and to plant new ones, to develop, foster and protect them
against fires, diseases and pests, to implement measures for environment pro-
tection and recreation. The main purpose of the activities of forest enterprises
consists in sustainable forest management in order to meet public needs for



wood, other forest products and the recreational and protective functions of the

forest.

The determination process of the forest enterprise sustainability greatly re-
sembles the sustainability determination of other public or private sector or-
ganizations. For this reason, the suggested determination model for the forest
enterprise sustainability is characteristic of unification, i.e. it can be used to
determine the internal and external sustainability of other public or private sec-

tor organizations.

To illustrate the simplified determination and visualization process of the
forest enterprise sustainability, we have created a model for the determination

of the forest enterprise sustainability.
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Figure 1. Model for Determination of Organizational Sustainability
Source: Compiled by the author.

The representation of the model for determination of organizational su-

stainability in Fig. 1 shows that the simplified determination process of a cer-
tain organization’s sustainability (a forest enterprise, in the given case) can be



divided into 9 basic stages. In the central part of the model (the second stage of
the model), an intervention in the internal and external organizational environ-
ment is visualized, wherein the identified vital, social, and antropogenical in-
ternal and external environments form the basis for the creation of sustainable
organizational environment.

The formation of the comparative organizational cohort is the first stage of
the determination process of the forest enterprise sustainability, in which the
model input function is actualized. The formation of the comparative organiza-
tional cohort requires taking account of the legal form, the operational area, the
main purpose of the activity, the number of employees, etc. of the organizations
entering the same organizational cohort since it would be inappropriate to draw
a comparison between the state budgetary institution and a private individual
enterprise, or between a company with several thousand employees operating in
a number of foreign markets and a joint stock company with a dozen of emplo-
yees functioning in the local market. It should be noted that the accuracy of the
formation of the comparative organizational cohort is closely related to the
accuracy of the determination of organizational sustainability accordingly a
special attention should be given to the formation process of the comparative
organizational cohort in order to minimize the distortions of organizational
sustainability distribution across sustainability components and sustainability
results.

The identification of sustainability levels and components is the second
(intermediate) stage of the determination process of the forest enterprise sustai-
nability which provides two sustainability levels and four sustainability compo-
nents specifying the levels at which the determination process of the forest
enterprise sustainability will be carried out, and the organizational sustainabili-
ty components across which sustainability distribution will be identified. In the
given case, we are going to examine only the external sustainability of the fo-
rest enterprise. From the internal organizational environment in the second
stage of the determination process of the forest enterprise sustainability, a gra-
dual intervention in the firmly intrasynergically correlating vital, social, antro-
pogenical and economical components of the internal sustainability is initiated.
A transition from the economical component of sustainability to the firmly
intrasynergically correlating vital, social, antropogenical and economical com-
ponents of the internal sustainability is performed. A transition from the eco-
nomical component of sustainability of external organizational environment to
the second stage of the model takes place.

The generation of indicators is the third (intermediate) stage of the deter-
mination process of the forest enterprise sustainability. At this stage, the indica-
tor-generating function of sustainable development researchers or professionals
responsible for the sustainable development of the organization is actualized.



Absolute, relative, or other kinds of indicators, generally recognized and accep-
table to many organizations, should be selected. In our case, the choice of a
larger number of indicators would allow a more accurate assessment of organi-
zational sustainability but it would be more time-consuming and would result in
various problems connected with data retrieval. It is recommended to select
from 5 to 10 informative relative indicators for each component of sustainabili-
ty hence lessening the possibility to encounter problems connected with data
retrieval and sustaining the sufficient accuracy of the determination of organi-
zational sustainability. In addition, it will be easier for experts to assess a smal-
ler number of indicators and the lesser differences of indicator significances
will be recorded. Properly selected relative indicators of organizational sustai-
nability will presume the easier and more precise assessment of organizational
sustainability.

The construction of the benchmark organizational sustainability is the
fourth stage of the determination of organizational sustainability. At the given
stage of the determination of organizational sustainability, using a certain quali-
tative or quantitative approach allowing to utilize the data of sustainable deve-
lopment component indicators of the comparative organizational cohort, a hy-
pothetical benchmark for organizational sustainability is constructed. The cont-
structed benchmark organizational sustainability, typical of/acceptable to a
particular comparative organizational cohort, is described by the same amount
of multidimensional data of sustainable organizational environment. The ben-
chmark for the sustainability of a particular comparative organizational cohort
can be positively used in other generated organizational cohorts however it
should be done very carefully.

The setting of indicator significances is the fifth stage of the determination
of organizational sustainability which consists of the following five substages:
a method selection for setting indicator significances, the creation of a ques-
tionnaire, the selection of experts, the organization of the expert survey, and the
verification of expert opinions compatibility. The selection of methods to be
used at the first and the fifth substages should have both, quantitative and quali-
tative reasoning. Prior to the expert selection procedure, it would be appropria-
te to have the expert selection criteria for the selection of experts. One of the
most important expert selection criteria are their experience and academic qua-
lification.

The setting of indicator values is the sixth stage of the determination of
organizational sustainability which consists of the following two substages: the
method selection for setting indicator values and structuring the indicator value
description. While carrying out the procedure for setting indicator values of
sustainability components of organizations assigned to a particular comparative
organizational cohort, the computing method for setting indicator values is
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recommended as this approach allows the setting of indicator values, based on
statistical data or various mathematical formulas.

It should be noted that the setting of indicator values of organizational su-
stainability components consistent with the benchmark sustainability for a par-
ticular comparative organizational cohort should begin with the normative met-
hod of setting indicator values. Failing the possibility to set indicator values on
the basis of certain normative documents, legislation, universally accepted pro-
visions or recommendations, computing or expert methods should be used.

Visualization of sustainability distribution across the components of su-
stainability is the seventh stage of the determination of organizational sustaina-
bility. At the given stage, the unified distance matrix (or U-matrix for short) is
generated by means of visualization methods for self-organizing neural net-
works. The U-matrix values are represented in the self-organizing map.

Separate unified distance matrixes are generated for each component of
external and internal organizational sustainability, allowing for the identifica-
tion of the internal and external vital, social, antropogenical and economical
efficiency of each organization or, in other words, the identification of the in-
ternal and external organizational sustainability distribution across the vital,
social, antropogenical and economical components of organizational sustaina-
bility.

Sustainability visualization is the eighth stage of the determination of or-
ganizational sustainability. For the organization operating under natural condi-
tions and the impact of a number of internal and external forces of stochastic
and deterministic nature, achieving the absolute level of sustainability is a diffi-
cult task but visualizations of different sustainability structures, obtained by
means of visualization techniques for multidimensional data of the sustainable
organizational environment, allow us to compare organizational sustainability
distributions across the four internal and four external components of sustaina-
bility with each other, the integrated levels of sustainability and to identify less
sustainable and more sustainable organizations. The comparison of multidi-
mensional components of organizational sustainability with each other and with
sustainability components of the multidimensional benchmark organizational
sustainability makes possible the identification of the internal, external, or ove-
rall sustainability of the organization.

Conclusion drawing is the ninth stage of the determination process of the
forest enterprise sustainability, in which the model output function is actuali-
zed. At this stage, the new knowledge derived during all the previous stages of
the sustainability determination process is summarized. This knowledge helps
to make appropriate decisions in the positive inducement of organizational
sustainability.
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It should be emphasized that the above presented and described model for
the determination of the forest enterprise sustainability does not reveal overall
side factors that take place during the sustainability determination process of a
certain forest enterprise (relevant decision-making, grouping of responsible
persons, task assignment, coordination actions, primary data collection, etc.).
However, this model can help identify a simplified determination process of the
forest enterprise sustainability.

The public or private sector organization is complex multidimensional
structure which regularly hosts a variety of quantitative and qualitative changes.
The sustainable development of organizations can be stimulated by regulated,
spontaneous or planned interventions which develop internally and externally
and can be directed to the employees functioning within the internal environ-
ment of the organization or to the customers, suppliers, and community mem-
bers operating within the external environment of the organization.

On the grounds of the organizational environment model developed by
Brownlie D.T. and a suggested combination of organizational sustainability
components, we have developed an original model of sustainable organizatio-
nal environment:

" External ™
 environment -

Internal
envir oniment

Figure 2. Model of Sustainable Organizational Environment
Source: Compiled by the author
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The visualization of the sustainable organizational environment model
represented in Fig. 2 shows that it is based on the four identifiable components
of sustainability. Each of the components of organizational sustainability inte-
grates organizational internal and external environments as it is very difficult to
define the exact boundary between the internal environment and the external
environment of the organization. Transformational properties are definitely
typical of the given model, bearing in mind a possible suggestion of a larger
number of sustainability components which could help determine organization-
al sustainability in a more comprehensive manner. In addition, an overlap be-
tween the components of organizational sustainability noticeable in the model
of sustainable organizational environment indicates the existence of the inter-
component indicators of sustainability that can only be conditionally attributed
to a particular component of sustainability.

Based on the organizational environment model developed by Brownlie
D.T. whereby the breakdown of different organizational environment compo-
nents in levels is explicitly presented, and the sustainable organizational envi-
ronment model developed by the author, the levels of internal and external
sustainability can be distinguished. Examination and assessment of organiza-
tional sustainability at two different levels allow the determination of the orga-
nizational internal and external environment sustainability which is closely
associated with the components functioning in internal and external environ-
ments. Furthermore, the analysis of organizational sustainability at different
levels allows more accurate considerations on a respective level of organizatio-
nal sustainability.

Many scientists argue that the sustainable development of organizations
can be also defined as a process of permanent improvement of organizational
environmental protection, economic and social performance. The respective
levels of organizational sustainability component performance, captured at
some point in time, can be characterized by qualitative, quantitative or cate-
gorical values that collectively make up the combination of organizational sus-
tainability distribution. In any event, the selected quantitative determination of
the level of organizational sustainability component performance presupposes a
more accurate determination of the level of achieving the vital, social, antropo-
genical and economical goals provided by the organization, and its comparison
between forest enterprises. It should be noted that one can often come across
various categories of organizational sustainability component performance in
scientific literature which describe the levels of organizational sustainability
component performance in their own way. One of the most popular categories
of organizational sustainability component performance is “high”, “normal” or
“low” performance of a certain component of organizational sustainability.
Consequently, the “normal” performance level of overall organizational sus-
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tainability components, captured at some point in time, shall form the basis for
the organizational sustainability development towards the ideal (benchmark)
state. Unfortunately, it should be admitted that for organizations operating in
stochastic environment, such a state of sustainability shall never be reached for
the following two basic reasons: the nature of stochastic environment surround-
ing a particular organization and the existence of re-adjusting properties of the
pre-structured goal of sustainability. In spite of these negative factors, there
occur cases where the performance of most organizational sustainability com-
ponents of a certain organization is close to the “normal” performance level of
benchmark organizational sustainability.

The captured “high” performance category of any component of organiza-
tional sustainability shows that the activities of a particular organization are
unduly focused on the dominant component of sustainability at the expense of
other components of sustainability. In most cases, the economic performance of
an organization is “high” which indicates that the organization is unduly fo-
cused on economic development. Such a situation affects all the other compo-
nents of organizational sustainability wherein the likelihood of the existence of
environmental protection, social or antropogenical problems is high.

A research was carried out from 16 April 2009 till 14 July 2009 in order to
include as many as possible natural and legal persons interested in the sustain-
ability of Lithuanian state forest enterprises in the process of structuring the
original set of the forest enterprise sustainability indicators. The research in-
cluded 84 professionals (2 professionals from each forest enterprise) and 520
owners of private forests. It should be noted that the State Enterprise Kazly
Rada Training Forest Enterprise functioning in Marijampolé Region and the
State Enterprise Dubrava Experimental Educational Forest Enterprise operating
in Kaunas Region were excluded from the research due to the specificity of the
activities of the said forest enterprises in comparison with other enterprises.

In a particular forest enterprise and at the pre-agreed time, a three-hour
event “Forest Day” was held during which forest enterprise professionals and
forest owners were acquainted with the concept of sustainable development, the
original set of indicators for each component of sustainability describing the
internal and external sustainability of the forest enterprise, and different rele-
vant forestry work. Interviews and discussions revealed the general approach of
forest enterprise professionals and forest owners to sustainable development
and the suggested set of indicators for the benchmark forest enterprise sustain-
ability. Discussions were also held based on sustainable development related
questions posed by forest enterprise professionals and forest owners and on the
suggested set of indicators for the forest enterprise sustainability.

In order to structure the description of 40 indicator values for the four
components of the forest enterprise sustainability, a research was conducted
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from 19 January 2010 till 24 June 2010 which involved 40 Lithuanian state
forest enterprises. The State Enterprise Kazly Riida Training Forest Enterprise
functioning in Marijampolé Region and the State Enterprise Dubrava Experi-
mental Educational Forest Enterprise operating in Kaunas Region were ex-
cluded from the research due to the specificity of the activities of the said forest
enterprises in comparison with other enterprises.

To structure the description of indicator values for the components of the
forest enterprise sustainability, the self-service system of the State Enterprise
Centre of Registers was used for getting acquainted with the financial state-
ments of Lithuanian state forest enterprises (balance sheets, income (loss)
statements, etc.). In addition, at the beginning of 2010 the Forest Enterprise
Activity Reports 2009 were analysed which provided sufficient information to
determine the indicator values for the components of the forest enterprise sus-
tainability.

On 11 June 2010, the General Forest Enterprise under the Ministry of En-
vironment of the Republic of Lithuania issued the letter of support No.
6B(7.11) - 593 “On Information Delivery” which urged forest enterprises to
provide information in good faith in order to specify the indicator values for the
components of the forest enterprise sustainability according to the questionnaire
on the description of the indicator values for the forest enterprise sustainability
tailored for the said research by us.

The determined levels of the forest enterprise sustainability reflect the
progress made by the forest enterprise within the internal and external vital,
social, antropogenical and economical organizational environment or, in other
words, sustainable organizational environment.

The U-matrix generated during the research is made up of the distances
between neighbouring neurons of the self-organizing neural network, which are
represented in the unified distance matrix of the forest enterprise sustainability
multidimensional dataset.

The table below shows a fragment of the U-matrix of the forest enterprise
sustainability multidimensional dataset, which represents the distances between
neighbouring neurons of the self-organizing neural network between forest
enterprises and the benchmark organizational sustainability.

Table 1 shows the sustainability levels of the benchmark sustainability of
each forest enterprise and organization that are based on a certain distance exis-
ting between the benchmark sustainability of the forest enterprise and the orga-
nization. The less the distance, the higher the level of sustainability which dec-
lares a more significant progress made by a relevant forest enterprise within the
internal and external vital, social, antropogenical and economical organiza-
tional environment in respect of other forest enterprises concerned.
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Table 1. Fragment of U-matrix of Forest Enterprise Sustainability
Multidimensional Dataset

Forest Enterprise
No. 1 2 3 4 5 6 7 8 9 10
BOS | 24.20 | 24.62 | 25.11 | 24.06 | 24.05 | 24.04 | 25.21 | 24.84 | 23.62 | 26.47
Forest Enterprise
No. | 11 12 13 14 15 16 17 18 19 20
BOS | 24.00 | 23.72 | 24.14 | 25.46 | 24.95 | 24.36 | 23.92 | 24.79 | 24.47 | 24.65
Forest Enterprise
No. | 21 22 23 24 25 26 27 28 29 30
BOS | 24.83 | 23.38 | 25.08 | 23.97 | 23.84 | 24.81 | 25.19 | 24.79 | 24.00 | 23.90
Forest Enterprise
No. | 31 32 33 34 35 36 37 38 39 40
BOS | 24.86 | 25.22 | 25.38 | 23.28 | 23.94 | 25.77 | 23.23 | 23.78 | 24.75 | 25.21

Having generated the U-matrix from the training dataset of overall internal
and external sustainability components of the forest enterprise, we present its
values in Kohonen map, in which neurons are arranged on a hexagonal lattice.

10.5

5.58

¢

0.666

Figure 3. Self-Organizing Neural Network of Forest Enterprise Sustainability
Source: Compiled by the author
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Here:

1. Vilnius Forest
Enterprise

2. Nemenciné Fo-
rest Enterprise

3. Ukmerge Forest
Enterprise

4. Svencionéliai
Forest Enterprise
5. Trakai Forest
Enterprise

6. Saléininkai Fo-
rest Enterprise

7. Jonava Forest
Enterprise

8. Kaisiadorys Fo-
rest Enterprise

9. Prienai Forest
Enterprise

10. Kaunas Forest
Enterprise

11. Kédainiai Forest
Enterprise

12. Raseiniai Forest
Enterprise

13. Kretinga Forest
Enterprise

14. Silute Forest
Enterprise

15. Kur$énai Forest
Enterprise

16. Tytuvénai Forest
Enterprise

17. Siauliai Forest
Enterprise

18. Pakruojis Forest
Enterprise

19. Joniskis Forest
Enterprise

20. Radviliskis Fo-
rest Enterprise

21. Kupiskis Forest
Enterprise

22. Birzai Forest
Enterprise

23. Rokiskis Forest
Enterprise

24. Panevézys Fo-
rest Enterprise

25. Telsiai Forest
Enterprise

26. Rietavas Forest
Enterprise

27. Mazeikiai Forest
Enterprise

28. Jurbarkas Forest
Enterprise

29. Tauragé Forest Enterprise
30. Anyksciai Forest Enter-
prise

31. Zarasai Forest Enterprise
32. Utena Forest Enterprise
33. Ignalina Forest Enterprise
34. Alytus Forest Enterprise
35. Valkininkai Forest Enter-
prise

36. Varéna Forest Enterprise
37. Druskininkai Forest En-
terprise

38. Veisiejai Forest Enterpri-
se

39. Sakiai Forest Enterprise
40. Marijampolé Forest En-
terprise

BOS: Benchmark Organi-
zational Sustainability

Fig. 3 shows that that the self-organizing Kohonen map (neural array) of
the forest enterprise sustainability, generated by the author by means of training
without the teacher, has organized itself using the prepared in advance training
set of the economical sustainability component of the internal sustainability of
40 forest enterprises. In this case, the training set of the forest enterprise sustai-
nability comprised 40 indicators meanwhile the self-organizing Kohonen map
of the forest enterprise sustainability is composed of 4x9 neurons which are
visualized at the nodes of a two-dimensional map. Each element of Kohonen
map corresponds to n-dimensional vector (n = 40 in the given research because
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40 indicators desribing the level of the forest enterprise sustainability are pre-
sent).

The analysis of the self-organizing Kohonen map of the forest enterprise
sustainability indicates that the neighbouring nodes in the input vector space of
the artificial neural network are represented close to each other on Kohonen
map thus forming clusters of different sizes. All the distances between neigh-
bouring neurons on Kohonen map are represented by the relevant tones of a
coloured scale.

The data clusters existing on Kohonen map are clearly visible and identi-
fied by relevant colour visualizations of the map components and the actualized
clear positioning of each organization in question on Kohonen map. All this
confirms the aforementioned levels of the forest enterprise sustainability.

It should be stressed that the generated self-organizing Kohonen map of
the forest enterprise sustainability presented above provides a lot of additional
valuable information that could be used for a deeper insight into the levels of
the forest enterprise sustainability and the causes of their appropriate level
which lie in the primary indicator value descriptions of the forest enterprise
sustainability and in the datasets of the primary indicator value descriptions of
the forest enterprise sustainability.

Conclusions and Recommendations.

The research allows the formulation of the following reasoned conclu-
sions:

1. A new model of sustainable organizational environment has been de-
veloped by means of the extraction of the two new components of vi-
tal and antropogenical environment from the environmental protection
component of a classical sustainable development model and on the
grounds of the organizational environment model developed by Brow-
nlie D.T.

2. Based on the new model of sustainable organizational environment,
the model for the determination of the forest enterprise sustainability
has been simulated, described and tested, due to which and based on
self-organizing neural networks, the internal and external sustainabili-
ty of the forest enterprise can be determined and the causes of the or-
ganizational sustainability level, the distribution of organizational sus-
tainability across the individual components of sustainability specifi-
cally, can be perceived.

3. The analysis of multidimensional data visualization methods for sus-
tainable organizational environment and of their application possibili-
ties proved that self-organizing Kohonen map generated on the basis
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of a self-organizing map can help expose the identical multidimen-
sional data structures of organizational sustainability, which can be
hardly detected using other multidimensional data visualization meth-
ods and which are very important for analysing and identifying the in-
tricate complex phenomena of stochastic nature of organizational sus-
tainability. For this reason, self-organizing neural networks can be
successfully used as novel or extra instruments for the determination
of organizational sustainability.

A sufficiently explicit multidimensional data structure of organiza-
tional sustainability can be derived using the visualization method for
self-organizing neural networks, the U-matrix. Accordingly, the visu-
alization method for self-organizing neural networks, the U-matrix,
can be employed for the dimension reduction of firmly nonlinearly
concatenated multidimensional data of organizational sustainability,
i.e. the determination of sustainability.

Following the examination of indicator significance methods for orga-
nizational sustainability, it was found that the ranking technique was
most appropriate to carry out indicator significance determination pro-
cedures.

Based on the international experience of shaping sustainable develop-
ment indicators accumulated by foreign countries (Canada, Great Bri-
tain), the National Sustainable Development Indicator Strategy, the
European Indicators for Sustainable Forest Management, quantitative
and qualitative indicators offered by the Generic Forest Management
Standard SGS QUALIFOR, the Global Compact Indicators, Corporate
Social Responsibility Indicators, global accountability indicators, and
the recommendations of Lithuanian and foreign scientists, a set of 40
absolute and relative indicators has been suggested to Lithuanian state
forest enterprises.

Following the examination of indicator value methods for organizatio-
nal sustainability, it was found that the computational technique was
most appropriate to carry out indicator value determination procedu-
res.

The indicator value description of Lithuanian state forest enterprises
has been structured applying the computational method for sustain-
ability indicator values.

The separate U-matrices of the multidimensional dataset of the vital,
social, antropogenical and economical internal performance of 40
Lithuanian state forest enterprises have been generated. They demon-
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10.

11.

12.

13.

strate the distances between neighbouring neurons of the self-
organizing neural network between forest enterprises and the ben-
chmark organizational sustainability, which represent the level of the
vital, social, antropogenical and economical internal performance of
each Lithuanian state forest enterprise.

The separate U-matrices of the multidimensional dataset of the vital,
social, antropogenical and economical external performance of 40
Lithuanian state forest enterprises have been generated. They demon-
strate the distances between neighbouring neurons of the self-
organizing neural network between forest enterprises and the ben-
chmark organizational sustainability, which represent the level of the
vital, social, antropogenical and economical external performance of
each Lithuanian state forest enterprise.

The separate U-matrices of the multidimensional dataset of the vital,
social, antropogenical and economical internal and external perform-
ance of 40 Lithuanian state forest enterprises have been generated.
They demonstrate the distances between neighbouring neurons of the
self-organizing neural network between forest enterprises and the ben-
chmark organizational sustainability, which represent the level of the
vital, social, antropogenical and economical internal and external per-
formance of each Lithuanian state forest enterprise.

The U-matrices of the multidimensional dataset of the internal and
external sustainability of 40 Lithuanian state forest enterprises have
been generated. They demonstrate the distances between neighbouring
neurons of the self-organizing neural network between forest enterpri-
ses and the benchmark organizational sustainability, which represent
the level of the internal and external sustainability of each Lithuanian
state forest enterprise.

The U-matrices of the multidimensional dataset of the sustainability
of 40 Lithuanian state forest enterprises have been generated. They
demonstrate the distances between neighbouring neurons of the self-
organizing neural network between forest enterprises and the ben-
chmark organizational sustainability, which represent the sustainabil-
ity level of each Lithuanian state forest enterprise.

The research conducted and the conclusions stated above allow the formu-

1.

lation of the following reasoned recommendations:

The indicators of a relative type should be mainly used since they
make it possible to easily create a cohort of forest enterprises engaged
in similar activities and the benchmark sustainability of the organiza-



tion of the given cohort. Properly selected relative indicators of organ-
izational sustainability will presuppose the easier and more precise as-
sessment of the forest enterprise sustainability.

2. The excessive number of the forest enterprise sustainability indicators
should be avoided for the enterprises because it can complicate the
whole assessment process of the organizational sustainability.

3. The indicators selected for the forest enterprise sustainability assess-
ment should adequately represent all the four components of the forest
enterprise sustainability as well as their consistency levels.

4. The indicators selected for each component of the forest enterprise
sustainability shall be understandable and their values shall be easily
set.

5. The structuring of the indicator value descriptions of the components
of the forest enterprise sustainability requires information collection
only from the primary and reliable sources of information.

6. Less sustainable Lithuanian state forest enterprises can easily trace the
reasons of a relatively lower level of sustainability: first, they should
review the distribution of their internal sustainability across the com-
ponents of sustainability; second, they should switch to the results of
the distribution of their external sustainability across the components
of sustainability; and third, they should seek the required vital, social,
antropogenical and economical performance by stimulating the initial
indicator values of sustainability by means of certain financial, mana-
gerial and other instruments.

7. More sustainable Lithuanian state forest enterprises can easily trace
the reasons of a relatively higher level of sustainability applying the
method described above.

Approval of Dissertation Research Results. The interim results of the
dissertation research presented at the international scientific-practical confer-
ences:

1. 2006, 2007, 2008 & 2009: Siauliai University, Ernestas Galvanauskas’
International Scientific Conference “Economics and Management: Is-
sues and Perspectives” (Siauliai).

2. 2007: Conference “Environmental Protection in the Context of Sus-
tainable Development: Theory and Practice”, Mykolas Romeris Uni-
versity and the Ministry of Environment of the Republic of Lithuania
(Vilnius).
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3. 2008 & 2010: Continuing Scientific Conference “Sustainable Devel-
opment Policy and Practice”, Mykolas Romeris University and the
Ministry of Environment of the Republic of Lithuania (Vilnius).

The research results presented at the time of the scientific internship:

1. 8-12 December 2008: Lecture “Sustainable Development of Organiza-
tions” (8 academic hours) at Roskilde University (Denmark).

Four scientific publications of the research results have been issued. The
Dissertation was debated at Department of Environmental Policy, Faculty of
Policy and Management, Mykolas Romeris University.
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Kestutis Navickas
Lietuvos misky urédijy darnos determinavimas
Santrauka

Darbo aktualumas ir naujumas. Darnaus vystymosi doktrinoje akcen-
tuojama, jog darnaus vystymosi modelio esmg sudaro trys lygiaverciai kompo-
nentai: aplinkosauga, socialinis ir ekonominis vystymasis. Aplinkosaugos kom-
ponentas laikomas svarbiausiu, sudaranciu visy kity darnaus vystymosi kompo-
nenty egzistencijos pagrinda. ISnagringjus aplinkos ir aplinkos apsaugos apibré-
zimus, matyti, kad egzistuoja pakankamai platus klasikinio darnaus vystymosi
modelio aplinkosaugos komponento konsolidacinis laukas, kuris apjungia gy-
Vaja ir negyvaja gamtines bei antropogening aplinka i viena darnaus vystymosi
komponenta. Siekiant sumazinti darnaus vystymosi komponento konsolidacini
lauka, akcentuojant gamtinés (vitalinés) aplinkos svarba, yra butina i§ klasiki-
nio darnaus vystymosi modelio aplinkosaugos komponento ekstrahuoti du nau-
jus - vitalinés bei antropogeninés aplinkos komponentus. Dviejy naujy organi-
zacijos darnos komponenty ekstrahavimas leisty formuoti platesni pozitiri i
organizacija kaip i sudétinga, stochastinémis savybémis pasizyminc¢ia daugia-
komponente sistema bei sudaryty tvirtas prielaidas tikslesniam organizacijos
darnos jvertinimui ir organizacijos darnos pasiskirstymui tarp darnos vitalinio,
socialinio, antropogeninio ir ekonominio komponenty.

Sprendziant globalinés ekologinés krizés padarinius Lietuvos mastu, ypa-
tingas vaidmuo, tenka miSkininkystei, kadangi miskai dalyvauja pagrindiniuose
biosferoje vykstan¢iuose procesuose, juos lemia ir nuo juy priklauso. Tikétina,
kad miskams teks pagrindinis vaidmuo atstatant vitaling miisy planetos pusiau-
svyra.

Lietuvos misky urédijuy vykdoma veikla visada didziaja dalimi buvo orien-
tuota { musy Salies vitalinj lop$i-musy miska. Jau nuo 2000 mety pradZios mis-
kuy urédijos pradéjo savo tkinéje veikloje realizuoti darnaus vystymosi princi-
pus. Deja, kitos vieSojo sektoriaus organizacijos tik pamazu jsitraukia i darnos
vertinimo ir efektyvinimo procesa.

Tikétina, kad artimiausioje ateityje ir kitos Lietuvos vie$ojo sektoriaus or-
ganizacijos, pasinaudojusios geraja Lietuvos misky urédiju sukaupta patirtimi
darnaus vystymosi srityje, vis dazniau orientuos savo vykdomga veikla i darna.
Dél sios priezasties ypac reikalingi taikomojo pobiidzio vieSojo sektoriaus of-
ganizacijy darnos vertinimo tyrimai, kuriy metu biity galima suformuoti visuo-
tinai priimting organizacijos darnos vertinimo modelj bei jo pagalba nustatyti
kiekvienos organizacijos darnos lygi. Visa tai leisty tarpusavyje palyginti tam
tikroje organizaciju kohortoje esan¢iy organizacijy darnos lygius.
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Moksliné problema. Yra pastebimas nemazas uzsienio (Reid D., Atkin-
son A., Eckersley R., Botkin, D. B., Norgaard, R. B., Underwood, D.A., King,
P. G., Norgaard R.B., Daly H.E., Pearce D. ir kt.) bei Lietuvos mokslininky
(prof. Lazdinio 1., prof. Ciegio R., prof. Juknio R., prof. Motiekaitytés V., prof.
Rudzkienés V., prof. Staniskio J. K. ir kt.) indélis { darnaus vystymosi tyrimus,
taciau mokslinéje literatiroje skiriama labai mazai démesio vieSojo sektoriaus
organizacijy darnos vertinimui. Lietuvoje vie$ojo sektoriaus organizacijy dar-
nos vertinimo problematika nebuvo i§samiai nagrinéjama moksliniuose tyri-
muose, disertacijose ar monografijose.

Realiame pasaulyje tam tikroje valstybéje veikianti vieSojo sektoriaus or-
ganizacija, vykdydama jai pavestas funkcijas, generuoja daugybe ivairaus po-
btdzio duomeny. Nagrinéjant tokios organizacijos darng ar atskirus organizaci-
jos darnos komponentus, susiduriama su kiekviena organizacijos darnos kom-
ponenta aprasanciais duomenimis, kuriy analizé yra sudétingas uzdavinys, ypac
kai atskiry organizacijos darnos komponenty duomenys atspindi sudétingg ir
kompleksini reiskini — visos organizacijos darna. Organizacijos darna dazniau-
siai apibiidinama dideliu multikomponentiniy rodikliy ir rodikliy reikSmiy kie-
kiu. Uz organizacijos darng atsakingiems asmenims labai svarbu i§ turimy dau-
giamaciy duomeny gauti reikiama informacija, kuri padéty suvokti bendros
organizacijos darnos lygio pasiskirstyma, t.y. organizacijos darnos pasiskirsty-
ma atskiruose organizacijos darnos komponentuose, bei atitinkamo organizaci-
jos darnos lygio priezastis.

Panaudojant duomeny analizés jranki — daugiamaciy duomeny vizualiza-
vima — organizacijos vidinés, iSorinés darnos analizés ir darnos determinavimo
uzdavinys tampa zymiai lengvesnis.

Tyrimo objektas — Lietuvos misky urédijy darnos lygis.

Tyrimo tikslas — sukurti teorinj Lietuvos misky urédijuy darnos determina-
vimo modelj, kurio pagalba, panaudojus saviorganizuojanéiy neuroniniy tinkly
vizualizavimo metodus, buty galima determinuoti Lietuvos misky urédijy vidi-
nés bei iSorinés darnos pasiskirstyma tarp darnos komponenty bei pateikti or-
ganizacijy vidinius, iSorinius ir bendrus darnos lygius.

Tyrimo uzdaviniai:

1. Sukurti nauja darnios organizacinés aplinkos modelj, i§ klasikinio dar-
nos modelio komponenty ekstrahuojant du naujus organizacijos darnos
komponentus, apibiidinancius vitaling ir antropogening organizacing
aplinka.

2. Sumodeliuoti, aprasyti ir iSbandyti misky urédijos darnos determina-
vimo teorinj modelj.

3. ISanalizuoti daugiamacius darnios organizacinés aplinkos duomeny
vizualizavimo metodus, ju taikymo galimybes ir parinkti tinkamiausia.
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4. ISnagrinéti organizacijos darnos rodikliy reikSmingumy nustatymo
metodus, parinkti tinkamiausia metoda ir pasitlyti Lietuvos misky
urédijoms optimaly darnos rodikliy rinkini.

5. Apzvelgti organizacijos darnos rodikliy reik§miy nustatymo metodus,
parinkti tinkamiausia metoda ir suformuoti Lietuvos misky urédijy ro-
dikliy reikSmiy aprasa.

6. Pateikti Lietuvos misky urédijuy vidinés ir iSorinés darnos pasiskirsty-
ma tarp darnos vitalinio, socialinio, antropogeninio ir ekonominio
komponenty.

7. Vizualizuoti ir determinuoti Lietuvos misky urédijy vidinés ir iSorinés
darnos lygius.

Tyrimo metodai: Lietuvos ir uzsienio moksliniy Saltiniy darnaus vysty-
mosi tematika analizé, statistiniy duomeny analiz¢, anketiné apklausa, eksperti-
nis vertinimas, modeliavimas, rodikliy reikSmingumo nustatymo metodas —
rangavimas. Kendall konkordacijos koeficientas - eksperty nuomoniy suderi-
namumo nustatymui. Rodikliy reik§miy nustatymo metodai-normatyvinis, skai-
¢iavimo. Saviorganizuojanciy dirbtiniy neuroniniy tinkly vizualizavimo meto-
dai - unifikuoty atstumy matrica. Lyginamasis metodas - tarpusavyje esamy
organizcjios darnos modeliy, darnos rodikliy sistemy, daugiamaciy duomeny
vizualizavimo metody palyginimui.

Ginamieji teiginiai:

e Esamas klasikinis darnaus vystymosi modelis nepakankamai apibudi-
na Lietuvos misky urédiju darna.

e Panaudojus saviorganizuojanciy dirbtiniy neuroniniy tinkly unifikuoty
atstumy matricos vizualizavimo metoda, galima determinuoti Lietuvos
misky urédijos darng ir atskleisti organizacijos vidinés, iSorinés ir
bendros darnos pasiskirstyma tarp darnos vitalinio, socialinio, antro-
pogeninio ir ekonominio komponenty.

Teorinis ir praktinis darbo rezultaty reikSmingumas. Lietuvos vie$ojo
sektoriaus organizacijose yra pastebima menka praktika vertinant organizacijos
darnos lygi. Organizacijy vadovams triksta ziniy ir jgidZiy sékmingam organi-
zacijos darnos ivertinimui ir darnos stimuliavimui, panaudojant tam tikras pri-
imtinas vadybines priemones. Sioje disertacijoje apibendrinta Lietuvos ir uZsie-
nio Saliy organizacijy darnos vertinimo patirtis, pasiiilytas originalus misky
urédijos 40-ies rodikliy rinkinys, suformuotas misky urédijos darnos determi-
navimo modelis ir metodika galéty teigiamai skatinti Lietuvos misky urédijuy
vadovus labiau orientuotis { momentini ir periodini organizacijos darnos verti-
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nima, suteikti jiems daugiau ziniy vykdyti tikslingus, su darniu organizacijos
vystymusi susijusius pokycius.

Teoriniai darbo rezultatai galéty bati naudingi ,,Misky valdymo tarybos”
(angl. Forest Stewardship Council — FSC) sukurtos tarptautinés misky sertifi-
kavimo sistemos tobulinime. Bei tobulinant Europos darnios miskininkystés
rodikliy rinkiniy sistemas, misko darnaus vystymosi ataskaity pateikimo for-
mas. Panaudojus §iuolaikines informacines technologijas, misky urédijos dar-
nos determinavimo modelio ir darbo metodikos pagrindu galéty buti sukurta
specializuota programiné jranga - sprendimy priémimui paramos sistema, -
skirta darniai organizacijai modeliuoti, vertinant valstybiniy misky tikio organi-
zacijy veikla.

Darbo apimtis ir struktiira. Disertacija sudaro jvadas, teoriné, metodo-
loging, tyrimo dalys, i§vados ir rekomendacijos, literatiros Saltiniy ir moksliniy
publikaciju saraSas bei priedai. Darbe yra suformuotos 33 lentelés bei 31 pa-
veikslas.

Primoje disertacijos dalyje aptariamas darnios organizacinés aplinkos te-
orinis pagrindimas. Pirma dalj sudaro 6 skyriai. Pirmame skyriuje pateikiama
darnos ir darnaus vystymosi savoky analizés. Antrame skyriuje analizuojamos
darnos ir darnaus vystymosi iStakos. TreCiame skyriuje aptariamos pagrindinés
filosofinés darnos paradigmos. Ketvirtame skyriuje identifikuojami esminiai
darnos komponentai. Penktame skyriuje supaZindinama su darnios organizaci-
nés aplinkos samprata. Sestame skyriuje apibidinama chaordinés organizacijos
paradigma bei naujosios vie$osios vadybos paradigma.

Antroje disertacijos dalyje yra iSsamiai aptariami organizacijos darnos de-
terminavimo modeliai. Antra dalj sudaro 3 skyriai. Pirmame skyriuje nagriné-
jami organizacijos darnos determinavimo rodikliai ir jy rinkiniai. Antrame sky-
riuje atlickama pagrindiniy organizacijos darnos determinavimo modeliy ap-
zvalga. Trediame skyriuje pateikiamas siilomas miSky urédijos darnos deter-
minavimo modelis.

Trecioje disertacijos dalyje yra nagrinéjami daugiamaciy darnios organi-
zacinés aplinkos duomeny vizualizavimo metodai. Trecia dalj sudaro 5 skyriai.
Pirmame skyriuje pateikiama daugiamaciy darnios organizacinés aplinkos
duomeny samprata. Antrame skyriuje pateikiama daugiamaciy duomeny vizua-
lizavimo metody klasifikacija. TreCiame skyriuje aptariamas daugiamaciy
duomeny vizualizavimas panaudojant dirbtinius neuroninius tinklus. Ketvirta-
me skyriuje analizuojami rodikliy reik§mingumy nustatymo metodai. Penktame
skyriuje aptariami rodikliy reikSmiy nustatymo metodai.

Ketvirtoje disertacijos dalyje yra pateikiamas organizacijos darnos deter-
minavimas ir vizualizavimas. Ketvirta dalj sudaro 5 skyriai. Pirmame skyriuje
atlickamas misky urédijy darnos komponenty rodikliy formavimas ir reik§min-
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gumy nustatymas. Antrame skyriuje vykdomas misky urédijy darnos kompo-
nenty rodikliy reikSmiy apraso formavimas. Tre¢iame skyriuje vykdomas mis-
ky urédijy darnos etalono darnos komponenty rodikliy reik§miy apraso forma-
vimas. Ketvirtame skyriuje atlieckamas misky urédiju vidinés ir iSorinés darnos
determinavimas. Penktame skyriuje vykdomas miSky urédijy darnos vizualiza-
vimas ir determinavimas.

Tyrimo rezultaty apzvalga. Darytina prielaida, kad Lietuvos misky uré-
dijy darnos determinavimo ypatumai tiesiogiai siejasi su specifine urédijy vyk-
doma veikla.

Misky urédijose veiklos sri¢iy spektras néra toks platus kaip, pavyzdziui,
savivaldybiy. Dél Sios priezasties darnos vertinimas yra paprastesnis nei placiu
veiklos spektru pasizyminéiy organizaciju, pvz. savivaldybiu. Urédijos, igy-
vendindamos joms priskirtas funkcijas, privalo tarnauti vieSajam interesui.
Urédijy funkcijos reikalauja tiesioginio bendravimo su klientais. Jos parduoda
mediena, konsultuoja privaciy misky savininkus, vykdo prevencines priemones
ir t.t.

Apibendrinus galima biity teigti, kad misky urédijos - tai stambios misSky
valdytojos, kurios veikia, vadovaujantis LR Valstybés ir savivaldybés jmoniy
istatymu bei turi valstybés imonés teising forma. Urédijos valdo ir naudoja
vieng i§ pagrindiniy miisy Salies gamtos turty - miska, kuris tarnauja valstybés
ir pilieCiy gerovei, saugo krastovaizdzio stabiluma ir aplinkos kokybe. IS savo
juos, saugo nuo gaisry, ligy ir kenkéjy, igyvendina gamtosaugines ir rekreaci-
nes priemones. Pagrindinis misky urédijy veiklos tikslas-darnus misky tvarky-
mas, tenkinant visuomenés poreikius medienai, kitai misko produkcijai ir rek-
reacinéms be apsauginéms misko funkcijoms.

Misky urédijos darnos determinavimo procesas yra labai panasus i kity
vieSojo ar privataus sektoriaus organizaciju darnos determinavima. Dél Sios
priezasties sitilomas miSky urédijos darnos determinavimo modelis pasizymi
unifikacinémis savybémis, t.y. gali buti naudojamas determinuojant kity viesojo
ar privataus sektoriaus organizacijy viding ir iSoring darna.

Siekdami pavaizduoti supaprastinta misky urédijos darnos determinavimo
ir vizualizavimo procesa, sukiiréme miSky urédijos darnos determinavimo mo-
delj.
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5. Rodiklig reikSmingumy nustatymas

3.1. Rodildiy reikEmingumy mastatymo metodo parinkimas

5.1, Anketos sudarymas

373 Eksperty selekeija

5.4. Eksperty apklausos organizavimas

3.5, Eksperty maomoniy sudetinanimo
tikrinimas

A. Rodikliy reikmiy nistatymas
6.1, Rodikiiy reik8mig nustatrmo metodo parinkimas
6.2 Rodiklig reikimig aprado suformavimas

1

4. Organizacijos darnos etalono
sukonstravimas

T

3. Rodikliy genetavimas

]

7. Datnos pasiskirstymo tarp datnos
komponenty vizualizacija

l

8. Darnos vizualizacija

!

9. Iivady parengimas

2. Darnos lygmenmy ir
komponenty
identifikavimas

1. Lyginamujy organizacijy kohortos
suformavimas

-—

1.pav. Sitlomas misky urédijos darnos determinavimo modelis
Saltinis: sudaryta autoriaus

Pazvelgus i 1 pav. pavaizduota organizacijos darnos determinavo modeli
matyti, kad supaprastinta tam tikros misky urédijos darnos determinavimo pro-
cesa galima suskirstyti { 9 pagrindinius etapus. Modelio centringje dalyje (ant-
rame modelio etape) vizualizuojama intervencija | organizacijos viding ir iSori-
ne aplinka, kuriose identifikuojamos vitalinés, socialinés, antropogeninés vidi-
nés ir iSorinés aplinkos sudaro pagrinda darnios organizacinés aplinkos kari-
mui.

Lyginamuyjy organizacijy kohortos suformavimas yra pirmasis misky ure-
dijos darnos determinavimo proceso etapas, kuriame realizuota modelio jéjimo
funkcija. Formuojant lyginamujy organizacijy kohorta, ypa¢ svarbu atsizvelgti {
ta pacia organizacijy kohorta patenkanciy organizacijy teising forma, veiklos
teritorija, pagrindinj veiklos tiksla, darbuotojy skaiciy ir kt., nes buty nekorek-
tiska lyginti tarpusavyje valstybés biudzeting jstaiga su privacia individualia
imone ar kelis tikstancius darbuotojy turincia, keliose uzsienio Saliy rinkose
veikian€ia jmone su keliasdeSimt darbuotoju turincia, vietinéje rinkoje funkcio-
nuojancia uzdaraja akcine bendrove. Reikéty atkreipti démesi i tai, kad lygina-
muyjy organizacijuy kohortos formavimo tikslumas yra glaudziai susijes su orga-
nizacijos darnos determinavimo tikslumu, todél siekiant minimalizuoti organi-
zacijos darnos pasiskirstymo tarp darnos komponenty ir darnos rezultaty iskrai-
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pymus, | lyginamyjy organizacijy kohortos formavimo procesa biitina atkreipti
ypatinga démesi.

Darnos lygmeny ir komponenty identifikavimas yra antrasis (tarpinis)
miSky urédijos darnos determinavimo proceso etapas, kuriame pateikiami du
darnos lygmenys ir keturi darnos komponentai parodo, kokiais lygiais bus vyk-
domas misky urédijos darnos determinavimo procesas ir tarp kokiy organizaci-
jos darnos komponenty bus identifikuojamas darnos pasiskirstymas. Antrame
misky urédijos darnos determinavimo proceso etape nuo vidinés organizacinés
aplinkos pradedama laipsniné intervencija, i stipriais intrasinerginiais rySiais
susijusius vidinés darnos vitalini, socialini, antropogeninj ir ekonomini, kom-
ponentus. I§ ekonominio darnos komponento vykdomas peréjimas i stipriais
intrasinerginiais rySiais susijusius vidinés darnos vitalinj, socialini, antropoge-
ninj ir ekonomini komponentus. I iSorinés organizacinés aplinkos ekonominio
darnos komponento pereinama i antra modelio etapa.

Rodikliy generavimas yra treéiasis (tarpinis) misky urédijos darnos deter-
minavimo proceso etapas. Siame etape realizuota darnaus vystymosi tyréjy ar
uz organizacijos darny vystymasi atsakingy specialisty rodikliy generavimo
funkcija. Reikéty pasirinkti visuotinai pripazintus ir daugeliui organizacijy
priimtinus absoliutinius, santykinius ar kitokio tipo rodiklius. Siuo atveju, di-
desnio rodikliy skaiCiaus pasirinkimas leisty tiksliau jvertinti organizacijos
darna, taciau tai pareikalauty daugiau laiko sanaudy ir sukelty jvairias, su duo-
meny gavimu susijusias problemas. Rekomenduotina kiekvienam darnos kom-
ponentui parinkti po 5-10 informatyviy santykinio tipo rodikliy, tuomet bus
mazesné tikimybé susidurti su duomeny gavimo problemomis ir bus iSlaikomas
pakankamas organizacijos darnos determinavimo tikslumas. Be to, ekspertai
lengviau ivertins maZzesnj rodikliy skaiciy ir bus fiksuojami mazesni rodikliy
reikSmingumy skirtumai. Tinkamai parinkti santykiniai organizacijos darnos
rodikliai sudarys prielaidas lengvesniam bei tikslesniam organizacijos darnos
jvertinimui.

Organizacijos darnos etalono sukonstravimas yra ketvirtasis organizacijos
darnos determinavimo etapas. Sio organizacijos darnos determinavimo etapo
metu tam tikro kokybinio ar kiekybinio metodo pagalba, panaudojus lyginamy-
ju organizacijy kohortos darnaus vystymosi komponenty rodikliy duomenis, yra
sukonstruojamas hipotetinis organizacijos darnos etalonas. Sukonstruotas tik
tam tikrai lyginamujy organizacijy kohortai budingas (priimtinas) organizacijos
darnos etalonas yra aprasomas tokiu paciu daugiamaciy darnios organizacinés
aplinkos duomeny kiekiu. Be jokios abejonés, tam tikros lyginamujy organiza-
ciju kohortos darnos etalonas gali biiti naudojamas kitose suformuotose organi-
zacijy kohortose, taCiau tai reikia daryti labai atsargiai.

Rodikliy reik§mingumy nustatymas yra penktasis organizacijos darnos de-
terminavimo etapas, kuris turi penkis subetapus: rodikliy reikSmingumy nusta-
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tymo metodo parinkima, anketos sudaryma, eksperty selekcija, eksperty ap-
klausos organizavima ir eksperty nuomoniy suderinamumo tikrinima. Reko-
menduotina, kad pirmame ir penktame subetapuose naudojamy metody pasirin-
kimas turéty ne tik kiekybing, tadiau ir kokybing argumentacija. Prie§ pradedant
eksperty selekcijos vykdymo procesa, buty tikslinga turéti eksperty atrankos
kriterijus. Vieni i§ svarbiausiy eksperty atrankos kriteriju yra ju patirtis, moks-
liné kvalifikacija.

Rodikliy reikSmiy nustatymas yra Sestasis organizacijos darnos determina-
vimo etapas, kuris turi du subetapus: rodikliy reik§miy nustatymo metodo pa-
rinkima ir rodikliy reik§miy apraso suformavima. Atlickant tam tikrai lygina-
mujy organizacijy kohortai priskirty organizacijy darnos komponenty rodikliy
reik§miy nustatymo procediiras, rekomenduotina naudotis skai¢iavimo rodikliy
reik§miy nustatymo metodu, nes $io metodo pagalba rodikliy reik§més nusta-
tomos, remiantis statistiniais duomenimis ar jvairiomis matematinémis formu-
[émis. Vykdant tam tikros lyginamyjy organizacijuy kohortos darnos etalono
organizacijos darnos komponenty rodikliy reikSmiy nustatyma, reikéty pradéti
nuo normatyvinio rodikliy reik§miy nustatymo metodo, o nesant galimybei,
rodikliy reik§mes nustatyti remiantis tam tikrais normatyviniais dokumentais,
teisés aktais, visuotinai priimtomis nuostatomis ar rekomendacijomis, naudoti
skaiéiavimo ar ekspertinj metodus.

Darnos pasiskirstymo tarp darnos komponenty vizualizacija yra septintasis
organizacijos darnos determinavimo etapas, kuriame, panaudojus saviorgani-
zuojanéiy dirbtiniy neuroniniy tinkly vizualizavimo metodus, yra sugeneruoja-
ma unifikuota atstumy matrica (sutrumpintai: U-matrica) (angl. unified distance
matrix), kurios reik§més pateikiamos Saviorganizuojanéiy neuroniniy tinkly
zemelapyje. Kiekvienam iSorinés ir vidinés organizacijos darnos komponentui
yra sugeneruojamos atskiros unifikuotos atstumy matricos, kuriy pagalba gali-
ma identifikuoti kiekvienos organizacijos vidinj ir iSorinj vitalinj, socialinj,
antropogenini ir ekonomini veiksminguma arba, kitaip tariant, identifikuoti
organizacijos vidinés bei iSorinés darnos pasiskirstyma tarp organizacijos dar-
nos Vitalinio, socialinio, antropogeninio ir ekonominio komponentuy.

Darnos vizualizacija yra aStuntasis organizacijos darnos determinavimo
etapas. Nattraliomis salygomis veikian¢iai bei daugybés vidiniy ir iSoriniy
stochastinés bei deterministinés prigimties jégu veikiamai organizacijai, kaip
jau ne karta minéjome ankstesniuose disertacijos skyriuose, pasiekti absoliuty
darnos lygj yra sudétinga, taciau daugiamaciy darnios organizacinés aplinkos
duomeny vizualizavimo metody pagalba gautos skirtingos darnos struktiiry
vizualizacijos leidzia tarpusavyje palyginti organizaciju darnos pasiskirstymus
tarp keturiy vidiniy ir keturiy iSoriniy darnos komponenty, bendrus darnos ly-
gius ir identifikuoti maziau darnias bei labiau darnias organizacijas. Atliekant
daugiamaciy organizacijos darnos komponenty palyginima tarpusavyje ir su
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daugiamacio organizacijos darnos etalono darnos komponentais, yra imanoma
identifikuoti organizacijos viding, iSoring ar bendra darna.

I§vady parengimas yra devintasis mi$ky urédijos darnos determinavimo
proceso etapas, kuriame realizuota modelio iséjimo funkcija. Siame etape api-
bendrinamos visy ankstesniy darnos determinavimo proceso etapy déka gautos
naujos Zinios, kurios padeda priimti atitinkamus sprendimus, teigiamai skati-
nant organizacijos darna.

Reikia akcentuoti, kad auksSCiau pateiktas ir apibudintas misky urédijos
darnos determinavimo modelis neatskleidzia visy tam tikros miSky urédijos
darnos determinavimo proceso metu vykstanéiy Salutiniy faktoriy (atitinkamuy
sprendimy priémimas, atsakingy asmeny paskirstymas | grupes, uzduodiy pa-
skyrimas, koordinavimo veiksmai, pradinés informacijos surinkimas ir t.t.),
taCiau Sio modelio pagalba galime identifikuoti supaprastinta misky urédijos
darnos determinavimo procesa.

VieSojo ar privataus sektoriaus organizacija yra sudétinga multidimensiné
struktiira, kurioje nuolatos vyksta jvairiis kiekybiniai ir kokybiniai poky¢iai.
Organizacijy darnus vystymasis gali biiti stimuliuojamas reguliuojamy, planuo-
jamy ar savaiminiy intervencijy, kurios formuojasi organizacijos viduje ir iSoré-
je bei gali biiti nukreiptos | organizacijos vidinéje aplinkoje funkcionuojanéius
darbuotojus ar organizacijos iSorinéje aplinkoje veikianéius klientus, tiekéjus ir
bendruomenés narius.

Remiantis mokslininko Brownlie D.T. suformuotu organizacinés aplinkos
modeliu bei sitilomy organizacijos darnos komponenty deriniu, sudaréme savita
darnios organizacinés aplinkos modeli:
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2 pav. Darnios organizacinés aplinkos modelis
Saltinis: sudaryta autoriaus
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IS 2 pav. pavaizduotos darnios organizacinés aplinkos modelio vizualiza-
cijos matyti, kad jis yra paremtas keturiais identifikuojamais darnos komponen-
tais. Kiekvienas i§ organizacijos darnos komponenty yra apjungiantis organiza-
cijos viding bei iSoring aplinkas, nes yra labai sudétinga nustatyti tikslia riba
tarp vidinés ir iSorinés organizacijos aplinkos. Be abejo, §is modelis pasizymi
transformacinémis savybémis, turint mintyje, kad gali biiti pasitilytas didesnis
darnos komponenty skaicius, kuriy pagalba biity galima iSsamiau determinuoti
organizacijos darng. Be to, darnios organizacinés aplinkos modelyje pastebimas
organizacijos darnos komponenty persipynimas rodo, kad egzistuoja tarpkom-
ponentiniy darnos rodikliy, kuriuos tik salygiskai galima priskirti prie tam tikro
darnos komponento.

Remiantis mokslininko Brownlie D.T. suformuotu organizacinés aplinkos
modeliu, kuriame aiSkiai pateikiamas skirtingy organizacinés aplinkos kompo-
nenty suskirstymas i lygius, ir autoriaus sukurtu darnios organizacinés aplinkos
modeliu, galima i$skirti vidinés ir iSorinés darnos lygius. Nagringjant ir verti-
nant organizacijos darna dviem skirtingais lygmenimis, galima nustatyti vidinés
bei iSorinés organizacinés aplinkos darna, kuri glaudziai susijusi su vidingje ir
iSorinéje aplinkose funkcionuojanciais komponentais. Be to, organizacijos dar-
nos nagringjimas skirtingais lygmenims leidZia pateikti tikslesnius atitinkamo
organizacijos darnos lygio argumentus.

Daugelis mokslininky teigia, kad darnus organizacijy vystymasis gali buti
apibréztas ir kaip nuolatinio organizacijuy aplinkos apsaugos, ekonominio ir
socialinio veiksmingumo didinimo procesas. Atitinkami, tam tikru laiko mo-
mentu uzfiksuoti organizacijos darnos komponenty veiksmingumo lygiai gali
buti charakterizuojami kokybinémis, kategorinémis ar kiekybinémis reik§mé-
mis, kuriy visuma sudaro organizacijos darnos pasiskirstymo kombinacija. Bet
kokiu atveju pasirinktas kiekybinis organizacijos darnos komponenty veiks-
mingumo lygio determinavimas sudaro prielaidas tikslesniam organizacijos
numatyty vitalinio, socialinio, antropogeninio ir ekonominio pobudzio tiksly
pasiekimo lygio determinavimui bei palyginimui tarp misky urédiju. Reikia
pabrézti, kad mokslinéje literatiiroje daznai sutinkama jvairiy organizacijos
darnos komponenty veiksmingumo kategoriju, kurios savaip apibtidina organi-
zacijos darnos komponenty veiksmingumo lygius. Kaip vienos i§ populiariau-
siy organizacijos darnos komponenty veiksmingumo kategoriju yra ,,aukstas”,
,normalus” ar ,,Zemas” tam tikro organizacijos darnos komponento veiksmin-
gumas. I§ ¢ia iSplaukia i§vada, kad tam tikrame laiko momente uzfiksuotas visy
organizacijos darnos komponenty ,,normalus” veiksmingumo lygis sudaro pa-
grinda idealios (etaloninés) organizacijos darnos buklés formavimuisi. Deja,
tenka pripazinti, kad stochastinéje aplinkoje veikian¢ioms organizacijoms tokia
darnos buklé yra niekuomet nepasiekiama dél dvieju pagrindiniy priezasciy:
tam tikra organizacija supancios stochastinés aplinkos prigimties bei i§ anksto
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suformuoto darnos tikslo re-korekciniy savybiy egzistavimo. NeZiarint { $iuos
neigiamus faktorius pasitaiko, atvejuy, kai tam tikros organizacijos daugumos
organizacijos darnos komponenty veiksmingumas yra arti ,,normalaus” organi-
zacijos darnos etalono veiksmingumo lygio.

Bet kurio i§ organizacijos darnos komponenty uzfiksuota ,,auksta” veiks-
mingumo kategorija parodo, kad tam tikra organizacija savo veikloje yra per
daug orientuota i dominuojanti darnos komponenta kity darnos komponenty
saskaita. DaZniausiai pasitaiko ,,auks$tas” organizacijos ekonominis veiksmin-
gumas, kuris parodo, kad organizacija yra per daug orientuota | ekonominj
vystymasi. Dél tokios susiklosCiusios situacijos nukencia visi kiti organizacijos
darnos komponentai, kuriuose galimai egzistuoja didelé aplinkosauginio, socia-
linio ar antropogeninio pobiidZio problemy egzistavimo tikimybé.

Nuo 2009-04-16 d. iki 2009-07-14 d. buvo vykdomas tyrimas siekiant i
pirminio misky urédijy darnos rodikliy rinkinio formavimo procesa itraukti kuo
daugiau Lietuvos misky urédiju darna suinteresuoty fiziniy bei juridiniy asme-
ny. Tyrime dalyvavo 84 specialistai (po 2 specialistus i§ kiekvienos misky uré-
dijos) ir 520 priva¢iy misky savininky. Pazymétina, kad Marijampolés apskrity-
je veikianti V] Kazly Raidos mokomoji misky urédija ir Kauno apskrityje vei-
kianti VI Dubravos eksperimentiné-mokomoji misku urédija buvo nejtrauktos i
tyrima dél urédiju veiklos specifiskumo, lyginant su kitomis urédijomis.

I§ anksto sutartu laiku, tam tikroje misky urédijoje buvo organizuojamas 3
val. trukmés renginys — ,,Misko diena”, kurio metu misko urédijos specialistai
bei misko savininkai buvo supaZindinami su darnaus vystymosi koncepcija,
misky urédijos viding bei iSoring darng apibudinanciu kiekvieno darnos kom-
ponento rodikliy pirminiu rinkiniu, jvairiais aktualiais miSko tkio darbais. In-
terviu ir diskusijos pagalba buvo stebimas bendras misky urédijy specialisSty ir
misko savininky poziiiris i darny vystymasi, siiloma urédijos darnos bei darnos
etalono rodikliy rinkinj. Be to, buvo diskutuojama, misky urédijy specialisty ir
misko savininky uzduoty klausimy, susijusiy su darniu vystymuysi, siilomu
urédijos darnos rodikliy rinkiniu, pagrindu.

Siekiant suformuoti misky urédiju keturiy darnos komponenty 40 rodikliu
reik§miy aprasa nuo 2010-01-19 d. d. iki 2010-06-24 d. buvo vykdomas tyri-
mas, kuriame dalyvavo 40 Lietuvos misky urédiju. Marijampolés apskrityje
veikianti V] Kazly Ridos mokomoji misky urédija ir Kauno apskrityje veikian-
ti VI Dubravos eksperimentiné-mokomoji misSky urédija buvo nejtrauktos |
tyrima dél urédijy veiklos specifiSkumo, lyginant su kitomis urédijomis.

Misky urédijy darnos komponenty rodikliy reik§miy aprasui formuoti pa-
sinaudota V] Registro centro savitarnos sistema, kurios pagalba susipazinta su
Lietuvos misky urédijy finansinés atskaitomybés dokumentais (balansais, pelno
(nuostolio) ataskaitomis ir kt.). Be to, 2010 m. pradzioje buvo analizuojamos
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2009 m. misky urédiju veiklos ataskaitos, i§ kuriy gauta pakankamai informa-
cijos, siekiant nustatyti misky urédijy darnos komponenty rodikliy reikSmes.

2010-06-11 d. i§ Generalinés misky urédijos prie LR aplinkos ministerijos
buvo gautas palaikymo rastas Nr. 6B(7.11) - 593 ,.Dél informacijos suteikimo”,
kuris paragino misky urédijas geranoriskai teikti informacija siekiant patikslinti
misky urédijy darnos komponenty rodikliy reik§mes pagal specialiai Siam tyri-
mui miisy sukurta misky urédijos darnos rodikliy reik§miy apraso anketa

Determinuoti misky urédijy darnos lygiai parodo misky urédijos daroma
pazanga vidingje ir iSoringje vitalingje, socialingje, antropogeningje ir ekono-
minéje organizacinéje aplinkoje arba, kitaip tariant, darnioje organizacingje
aplinkoje.

Tyrimo metu sugeneruota U-matrica yra sudaryta i§ saviorganizuojancio
neuroninio tinklo kaimyniniy neurony atstumy, kurie pateikiami misky urédijy
darnos daugiamaciy duomeny aibés unifikuotoje atstumy matricoje.

Zemiau esancioje lenteléje pateikiamas misky urédiju darnos daugiamadiy
duomeny aibés U-matricos fragmentas, i§ kurio matyti saviorganizuojancio
neuroninio tinklo kaimyniniy neurony atstumai tarp misky urédijy ir organiza-
cijos darnos etalono.

1 lentelé. Misky urédijy darnos daugiamaciy duomeny aibés U-matricos
fragmentas

Misky urédija
No. 1 2 3 4 5 6 7 8 9 10
ODE | 24.20 | 24.62 | 25.11 | 24.06 | 24.05 | 24.04 | 25.21 | 24.84 | 23.62 | 26.47
Misky urédija
No. | 11 12 13 14 15 16 17 18 19 20
ODE | 24.00 | 23.72 | 24.14 | 25.46 | 24.95 | 24.36 | 23.92 | 24.79 | 24.47 | 24.65
Misky urédija
No. | 21 22 23 24 25 26 27 28 29 30
ODE | 24.83 | 23.38 | 25.08 | 23.97 | 23.84 | 24.81 | 25.19 | 24.79 | 24.00 | 23.90
Misky urédija
No. | 31 32 33 34 35 36 37 38 39 40
ODE | 24.86 | 25.22 | 25.38 | 23.28 | 23.94 | 25.77 | 23.23 | 23.78 | 24.75 | 25.21

Analizuojant 1 lentele, matyti kiekvienos misky urédijos ir organizacijos
darnos etalono darnos lygiai, kurie grindziami tam tikru atstumu, esanciu tarp
misky urédijos ir organizacijos darnos etalono. Kuo $is atstumas yra mazesnis,
tuo egzistuoja didesnis darnos lygis, kuris deklaruoja didesng misky urédijos
daroma pazanga vidingje ir iSoringje vitalinéje, socialinéje, antropogeningje ir
ekonomingje organizacinéje aplinkoje kity misky urédijy atzvilgiu.
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I8 visu misky urédijy vidinés ir i$orinés darnos komponenty mokymo ai-
bés duomeny sugeneravus U-matrica, jos reik§mes pateikiame Kohoneno zemé-
lapyje, kuriame neuronai iSdéstyti SeSiakampe topologija.

Pazvelgus i 3 pav. matyti, kad mokymo be mokytojo biidu autoriaus suge-
neruotas saviorganizuojantis misky urédijuy darnos Kohoneno Zemélapis (neu-
rony masyvas), kuris, naudodamas i§ anksto paruosta 40-ies misky urédijy vi-
dinés darnos ekonominio darnos komponento mokymo aibg, pats save organi-
zavo. Siuo atveju misky urédijy darnos mokymo aibé buvo sudaryta i§ 40 ro-
dikliy, o saviorganizuojantis miSky urédijy darnos Kohoneno Zemélapis yra
sudarytas i§ 4x9 neurony, kurie vizualizuojami dvimacio Zemélapio mazguose.
Kiekviena Kohoneno Zemélapio elementa atitinka n-matis vektorius (Sio tyrimo
atveju n=40, nes egzistuoja 40 misky urédiju darnos lygj apibudinanc¢iy rodik-
liy).

ISnagrinéjus saviorganizuojanti misky urédijy darnos Kohoneno zemélapi,
pastebima, kad taskai, esantys arti vieni kity dirbtinio neuroninio tinklo iéjimo
vektoriy erdvéje, yra atvaizduojami arti vieni kity Kohoneno zemélapyje, kurie
suformuoja jvairaus dydzio klasterius. Visi Kohoneno zemélapyje atstumai tarp
kaimyniniy neurony yra pateikiami atitinkamai Sviesesniu arba tamsesniu at-
spalviu.
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3 pav. Saviorganizuojantis misky urédijy darnos neuroninis tinklas
Saltinis: sudaryta autoriaus
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Cia:

1. Vilniaus misky 15. Kur§ény misky ~ 29. Tauragés misky urédija
urédija urédija 30. Anykséiuy misky urédija
2. Nemencinés 16. Tytuvény mis-  31. Zarasy misky urédija
misky urédija ky urédija 32. Utenos misky urédija

3. Ukmergés miskuy  17. Siauliy misky 33. Ignalinos misky urédija
urédija urédija 34. Alytaus misky urédija

4. Svenéionéliy 18. Pakruojo mis- 35. Valkininky misky urédija
misky urédija ky urédija 36. Varénos misky urédija

5. Traky misky 19. Joniskio misky  37. Druskininky misky urédija
urédija urédija 38. Veisiejy misky urédija

6. Sal¢ininky misky  20. Radviliskio 39. Sakiy misky urédija
urédija misky urédija 40. Marijampolés misky uré-
7. Jonavos misky 21. Kupiskio mis-  dija

urédija ky urédija ODE- Organizacijos darnos
8. KaiSiadoriy mis-  22. Birzy miskuy etalonas

ky urédija urédija

9. Prieny misky 23. Rokiskio mis-

urédija ky urédija

10. Kauno misky 24. Panevézio

urédija misky urédija

11. Kédainiy misky ~ 25. TelSiy misky

urédija urédija

12. Raseiniy misky  26. Rietavo misky

urédija urédija

13. Kretingos mis-  27. Mazeikiy mis-

kuy urédija ku urédija

14. Silutés migky
urédija

28. Jurbarko misky
urédija

Kohoneno Zemeélapyje aisSkiai matomi egzistuojantys duomeny klasteriai,
kuriuos identifikuoja atitinkamos Zemélapio komponenty spalvinés vizualizaci-
jos ir realizuotas kiekvienos nagrinéjamos organizacijos aiskus pozicionavimas
Kohoneno zemélapyje. Visa tai patvirtina auk$c¢iau pateiktus misky urédiju
darnos lygius.

Akcentuotina, kad auk$¢iau pateikiamas sugeneruotas saviorganizuojantis
misky urédijy darnos Kohoneno zemélapis suteikia daug papildomos vertingos
informacijos, kurig biity galima panaudoti dar i§samiau nagrinéjant misky uré-
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diju darnos lygius, bei jy atitinkamo lygio priezastis, kurios gladi pirminiuose
misky urédijy darnos rodikliy reik§miy aprasy ir misky urédiju darnos rodikliy
reik§miy apraSy duomeny aibése.

ISvados ir rekomendacijos.

Atlikti tyrimai leidZia suformuluoti argumentuotas isvadas:

1.

I§ klasikinio darnaus vystymosi modelio aplinkosaugos komponento
ekstrahavus du naujus - vitalinés bei antropogeninés aplinkos kompo-
nentus bei remiantis mokslininko Brownlie D.T. suformuotu organiza-
cinés aplinkos modeliu sukurtas naujas darnios organizacinés aplinkos
modelis.

Remiantis sukurtu nauju darnios organizacinés aplinkos modeliu, su-
modeliuotas, apraSytas ir iSbandytas misky urédijos darnos determina-
vimo modelis, kurio déka, saviorganizuojanciy dirbtiniy neuroniniy
tinkly pagrindu, galima determinuoti misky urédijos viding, iSoring
darna bei suvokti organizacijos darnos lygio priezastis - organizacijos
darnos pasiskirstyma atskiruose organizacijos darnos komponentuose.

ISanalizavus daugiamacius darnios organizacinés aplinkos duomeny
vizualizavimo metodus, ju taikymo galimybes, nustatyta, kad savior-
ganizuojancio dirbtinio neuroninio tinklo pagrindu sugeneruoto Koho-
neno zemélapio pagalba galima atskleisti kitais daugiamaciy duomeny
vizualizavimo metodais sunkiai aptinkamas identitetines organizacijos
darnos daugiamaciy duomeny struktiiras, kurios yra labai svarbios,
nagringjant ir atpaZistant sudétingus kompleksinius stochastinés pri-
gimties organizacijos darnos reiSkinius. Dél Sios priezasties saviorga-
nizuojantys dirbtiniai neuroniniai tinklai gali bati sékmingai naudoja-
mi, kaip nauji ar papildomi jrankiai, organizacijos darnos determina-
vime.

Panaudojus saviorganizuojanéiy dirbtiniy neuroniniy tinkly vizualiza-
vimo metoda — U-matrica, galima gauti pakankamai aiSkia organizaci-
jos darnos daugiamaciy duomeny struktiira. I§ ¢ia seka, kad saviorga-
nizuojanc¢iy neuroniniy tinkly vizualizavimo metodas — U-matrica gali
biiti naudojamas stipriais netiesiniais sarySiais susijusiy organizacijos
darnos daugiamaciy duomeny dimensijos mazinimui — darnos deter-
minavimui.

ISnagrinéjus organizacijos darnos rodikliy reik§mingumo metodus nu-
statyta, kad rangavimo metodu yra tikslingiausia vykdyti rodikliy
reik§mingumo nustatymo procediiras.
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6.

10.

11.

12.

Remiantis tarptautine uzsienio Saliy (Kanados, DidZiosios Britanijos)
sukaupta darnaus vystymosi rodikliy formavimo patirtimi, Nacionali-
nés darnaus vystymosi strategijos rodikliais, Europos darnios migki-
ninkystés rodikliais, bendrinio misSky tvarkymo standarto ,,SGS QUA-
LIFOR” sitlomais kiekybiniais ir kokybiniais rodikliais, Pasaulinio
Susitarimo iniciatyvos rodikliais, Korporatyvinés socialinés atsakomy-
bés rodikliais, Pasaulinés atskaitingumo iniciatyvos rodikliais bei Lie-
tuvos ir uzsienio mokslininky rekomendacijomis, pasitilytas Lietuvos
misky urédijoms 40 absoliutiniy ir santykiniy rodikliy rinkinys.
ISnagrinéjus organizacijos darnos rodikliy reikSmiy nustatymo meto-
dus, teigiama, kad skai¢iavimo metodu yra tikslingiausia vykdyti dar-
nos rodikliy reik§miy nustatymo procediras.

Pritaike skai¢iavimo darnos rodikliy reik§miy nustatymo metoda Su-
formuotas Lietuvos misky urédijy rodikliy reik§miy aprasas.

Sugeneruotos 40-ies Lietuvos misky urédiju atskiros vitalinio, sociali-
nio, antropogeninio, ekonominio vidinio veiksmingumo daugiamaciy
duomeny aibés U-matricos, i§ kuriy matyti saviorganizuojan¢io neu-
roninio tinklo kaimyniniy neurony atstumai tarp misky urédijy ir orga-
nizacijos darnos etalono, kurie rodo kiekvienos Lietuvos misky urédi-
jos vitalinio, socialinio, antropogeninio, ekonominio vidinio veiks-
mingumo lygi.

Sugeneruotos 40-ies Lietuvos misky urédijy atskiros vitalinio, sociali-
nio, antropogeninio, ekonominio iSorinio veiksmingumo daugiamaciy
duomeny aibés U-matricos, i§ kuriy matyti saviorganizuojancio neu-
roninio tinklo kaimyniniy neurony atstumai tarp misky urédijy ir orga-
nizacijos darnos etalono, kurie rodo kiekvienos Lietuvos misky urédi-
jos vitalinio, socialinio, antropogeninio, ekonominio iSorinio veiks-
mingumo lygi.

Sugeneruotos 40-ies Lietuvos miSky urédijy vitalinio, socialinio, ant-
ropogeninio, ekonominio vidinio ir iSorinio veiksmingumo daugiama-
¢iy duomeny aibés U-matricos, i§ kuriy matyti saviorganizuojancio
neuroninio tinklo kaimyniniy neurony atstumai tarp misky urédijy ir
organizacijos darnos etalono, kurie rodo Lietuvos misky urédijy vitali-
nio, socialinio, antropogeninio, ekonominio vidinio ir iSorinio veiks-
mingumo lygi.

Sugeneruotos 40 — ies Lietuvos misky urédijy vidinés ir iSorinés dar-
nos daugiamaciy duomeny aibés U-matricos, i§ kuriy matyti saviorga-
nizuojancio neuroninio tinklo kaimyniniy neurony atstumai tarp misky
urédijy ir organizacijos darnos etalono, kurie rodo kiekvienos Lietuvos
misky urédijos vidings ir iSorinés darnos lygi.



13. Sugeneruota 40 — ies Lietuvos misky urédiju darnos daugiamaciy
duomeny aibés U-matrica, i§ kurios matyti saviorganizuojancio neuro-
ninio tinklo kaimyniniy neurony atstumai tarp misky urédiju ir organi-
zacijos darnos etalono, kurie rodo Lietuvos misky urédijy darnos lygi.

Atlikti tyrimai ir aukséiau patektos isvados, leidzia suformuluoti argumen-
tuotas rekomendacijas:

1. Naudoti daugiausia santykinio tipo rodikliy, nes jy déka galima ne-
sunkiai formuoti pana$ia veikla vykdanciy misky urédijuy kohorta bei
Sios kohortos organizacijos darnos etalong. Tinkamai parinkti santyki-
niai organizacijos darnos rodikliai sudarys prielaidas lengvesniam bei
tikslesniam misky urédijos darnos ivertinimui.

2. Reikéty vengti pernelyg didelio misky urédijos darnos rodikliy skai-
Ciaus, nes tai apsunkina visa organizacijos darnos vertinimo procesa.

3. Misky urédijos darnos ivertinimui parinkti rodikliai turéty tinkamai
reprezentuoti visus keturis miSky urédijos darnos komponentus ir jy
darnos lygmenis.

4. Parinkti kiekvieno misky urédijos darnos komponento rodikliai turi
biiti suprantami, lengvai nustatomos ju reikSmés.

5. Formuojant miSky urédijy darnos komponenty rodikliy reik§miy apra-
Sus, reikia rinkti informacija tik i§ priminiy ir patikimy informacijos
Saltiniy.

6. Maziau darnios Lietuvos misky urédijos gali nesunkiai rasti santykinai
zemesnio darnos lygio priezastis: i§ pradziy perziiirint savo vidinés
darnos pasiskirstyma tarp darnos komponenty, tuomet pereinant prie
iSorinés darnos pasiskirstymo tarp darnos komponenty rezultaty ir, ga-
liausiai, tam tikromis finansinémis, vadybinémis ir kitomis priemoné-
mis, stimuliuojant pirmines darnos rodikliy reik§mes, siekti reikalingo
vitalinio, socialinio, antropogeninio ar ekonominio veiksmingumo.

7. Labiau darnios Lietuvos miSky urédijos gali auk$ciau pateiktu bidu
lengvai rasti santykinai aukstesnio darnos lygio priezastis.

Disertacinio tyrimo rezultaty aprobavimas. Tarpiniai disertacinio tyri-
mo rezultatai pristatyti tarptautinése mokslinése-praktinése konferen-
cijose:

1. 2006, 2007, 2008 ir 2009 m. Siauliy universiteto, Ernesto Galvanaus-
ko tarptautinése mokslinése konferencijose ,,Ekonomika ir vadyba: ak-
tualijos ir perspektyvos”, Siauliai.

2. 2007 m. Mykolo Romerio universiteto ir LR aplinkos ministerijos,
konferencijoje ,,Aplinkosauga darnaus vystymosi kontekste: teorija ir
praktika”, Vilnius.
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3. 2010 m. Mykolo Romerio universiteto ir LR aplinkos ministerijos tgs-
tinése mokslinése konferencijose "Darnaus vystymosi strategija ir
praktika", Vilnius.

4. Tyrimo rezultatai pristatyti mokslinéje stazuotéje:

5. 2008 m. gruodzio 8-12 d. Roskildés aukstojoje mokykloje (Danija)
buvo skaitytos 8 akad. val. paskaitos tema ,, Organizations sustainable
development” (,,Organizacijy darnus vystymasis®),

Tyrimo rezultatai publikuoti keturiose mokslinése publikacijose. Diserta-
cinis darbas svarstytas Mykolo Romerio universiteto Politikos ir va-
dybos fakulteto Aplinkos politikos katedroje.
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