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Topicality of the research

Suitable housing more than a roof over one’s head. It includes proper
living conditions, appropriate dwelling, security, stability and reliability of
construction, proper infrastructure, the quality of surroundings, thorough
maintenance of dwelling, guarantees and many other factors characterizing
the suitability of housing for the effective use for its immediate purpose.
With the development of the market economy in Lithuania, there appeared a
new problem of building maintenance. The process of changing to the market
economy in Lithuania and other countries of Eastern and Central Europe
affected the housing stock. In the last decade apart from the economic
recession, decline in income of the population, surging unemployment, there
also deteriorated the state of the available housing.

Pursuing the housing policy of the transition period in Lithuania, in a
short while there have been privatized 97 per cent of the state and public
housing stock, however there was no adequate legislation established to
regulate building maintenance. Privatization had a positive effect on the
formation of the housing market, yet the population encountered the problem
of the maintenance of their property. With the reduction of the control of the
Government and subsidies for the housing sector, the dwelling under private
ownership was left without maintenance provision. The population impelled
to take care of their own possessions, were short of funds, adequate
knowledge and experience indispensable for the effective execution of
housing maintenance. The state of a great number of the apartment houses
came to a crucial point due to a sustained failure to provide building
maintenance.

Lately there have been observed radical qualitative changes in the
management system of building maintenance organizations. Economic,
legislative, political and other environment, which greatly affects the activity
of the organizations, is of a changeable nature and is influenced by greater
macro-processes. The efficiency of building maintenance is also conditioned
by numerous variable forces of micro- and macro-environment, the
correlation, consistent pattern of variation and trends of which are not yet
been properly researched.

In a competitive environment all the interested groups pertaining to the
process concerned seek to employ available recourses at most and receive
maximum profit out of investments. In practice the subjects of building
maintenance process frequently encounter the problem of alternative projects,
variant selection, resource allocation, cost calculation, and the choice of the



model of building maintenance. The methods of multi-criteria analysis were
applied to solve a number of tasks of the economical management of
buildings, such as identification of the most effective variant of building
maintenance, choice of the set of maintenance services, selection of the
maintenance contractor, adoption of the maintenance strategy. The utility and
priority of the concerned variants is being analyzed in complex way through
the application of the above methods. Moreover, the latter may be employed
by all building maintenance interest groups, striving to satisfy their diverse
needs and goals. In the light of various standpoints there also differ the
criteria, influencing the efficiency of maintenance, the number and
importance of which might be easily changed.

The activity of building maintenance pertains to a vast amount of
information, which is to be properly sorted, processed and utilized in decision
making. Therefore creation of the building maintenance decision support
system, meeting local needs and regulations, is among the topical issues.
With the help of information accumulated in the data base of decision support
system and by applying the methods available in the model base, various
interest groups may be entitled to a more efficient decision making and
altogether meeting their needs and goals. The system user may be provided
with a various decision support: in terms of information — reception,
accumulation and utilization of quantitative and conceptual information on
building maintenance; in terms of the choice of efficient variants —
management and processing of information by means of application of
methods of multi-criteria analysis.

Research object is arranging maintenance process of the buildings of the
housing estate of the city. During the research there was analyzed the
efficiency of the activity of the subjects of building maintenance, macro- and
micro-environmental factors, affecting building maintenance, criteria,
influencing the quality of the activity of building maintenance, interest
groups of the maintenance process, their objectives and possibilities to
achieve them.

Research aims and objectives
The research aims are establishing a complex model of multi-criteria
analysis of building maintenance, embracing real estate, analysis of the
factors, affecting the efficiency of real estate maintenance, of the subjects,
utilizing and holding the property, and of their objectives.
The following goals have been set to achieve the objective:



To analyze the situation of building maintenance in Lithuania. To analyze
the foreign practice of managing and maintaining the building stock.

To analyze the activity of the Lithuanian subjects of building operation
and to propose the directions of development.

To carry out the conceptual and quantitative analysis of the components
of maintenance process.

To establish a theoretical model of the complex analysis of the Lithuanian
dwelling maintenance, to analyze major micro- and macro-environmental
forces, influencing the efficiency of the maintenance process.

To propose means of promoting the efficiency of the dwelling
maintenance process.

To apply the methods of multi-criteria analysis to solve the problems of
the maintenance process.

Methods of research

The methodology of the multi-criteria analysis of the maintenance

process is based on the conventional methods of the multi-criteria analysis as
well as on the new method of multi-criteria complex proportional evaluation
of the projects presented by Prof. E. K. Zavadskas and Prof. A. Kaklauskas in
1996, and on the analysis of the Lithuanian and foreign scientific works on
operation of building stock. In the process the solving of practical tasks there
were conducted surveys by way of questionnaire and the assessment,
statistical analysis and the methods of multi-criteria analysis applied.

Novelty of the research work

L.

2.

The situation of dwelling maintenance in the world is analyzed and the
trends of dwelling maintenance are described.

The theoretical model of the complex analysis of dwelling maintenance
is created, the quantitative analysis of major micro- and macro-
environmental factors, influencing the efficiency of the maintenance
process, is carried out and the correlation between the factors is defined.
The complex system of indicators, defining the sector of building
maintenance, is determined and applied in problem solution.

The methods of multi-criteria analysis are applied in the modeling of the
efficient maintenance process of the apartment houses. The method of
multi-criteria complex proportional evaluation is suggested to use for the
solution of the problems of building maintenance, and it allows carrying



out of a complex analysis of the efficiency and utility for the interest
groups of the concerned alternatives.

5. A new concept of the strategy for building maintenance process is
proposed. Pursuing the efficient maintenance of a building, the choice of
the maintenance strategy with regard to the peculiarities of the building,
age, deterioration degree, the number of building users, needs and the
process in progress would not only allow reducing depreciation of the
building and cutting the costs of energy consumption, but also improve
the living and working conditions of the residents, increase longevity of
the building and get it comply with the set of fundamental requirements
for the building.

Theoretical and practical results of the work

1. A complex model of the analysis of the building maintenance process is
proposed. Its realization in practice would improve the efficiency of the
maintenance process and coordinate the objectives of different interest groups.

2. The alternatives of different solutions of the maintenance process are
compared by way of application of the multi-criteria methods.

3. A new methodology based on the concept of defining of the user needs
and the comparison of application of the multi-criteria methods is
suggested for the evaluation of the efficiency of the activity of building
maintenance contractor.

4. A theoretical model of building maintenance decisions support system,
which combines geo-information systems with the integrated multi-
criteria support of decision making, is proposed. The practical realization
of the model may improve the efficiency of the activities of the
maintenance process and actualize the goals of different interest groups
of the maintenance process.

Approval of the research work and practical use of the results

The focal aspects concerned in the dissertation were discussed in
international and national scientific conferences. The material of the research
is covered in six scientific articles. Using the material of the dissertation two
graduate students preparing Master’s thesis have been consulted.

Structure of the research

The dissertation is comprised of introduction, four chapters, conclusions
and suggestions, references and annexes. The dissertation has 158 pages. The
structure of the research work is shown in Figure 1.



INTRODUCTION

Topicality of the research, research object, research aims
and objectives, methodology of the research, novelty of
the research work, theoretical and practical results
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Fig 1. Structure of research work

Chapter 1 “The Topic of Housing Maintenance” defines the concept

of building maintenance and management, described the topicalities of
dwelling maintenance, analyses scientific researches in the field of building
construction and maintenance, discusses the problems of dwelling
maintenance, compares the quality of housing in Lithuania and abroad,
regulation of maintenance, funding, formulates the aims and objectives of the
research.
The importance of housing is recognized for the following reasons: 1) in
social terms housing is the primary human need; 2) in economic terms
housing makes nearly 1/5 of the total Lithuanian national property,
maintenance and renovation of which requires huge investments; 3) in
ecological terms housing stock is particularly important with regard to the
needs of energy, water and land. Housing is comprised of constructive
elements and engineering equipment. Furthermore, the function of housing is
to satisfy human needs.

Operation and maintenance of a finished building takes 90 per cent of the
lifetime of the object, therefore longevity of a building lifetime heavily relies
on the efficiency of its exploitation. Having analyzed scientific works on
building maintenance and summarized the definitions of the maintenance
activity suggested by various authors, one may maintain that building
maintenance is one of the activities of the construction branch, which
combines a complex of means, intended to ensure the compliance of a



building with the requirements of durability and stability, to prolong its
service time and improve the quality in order to satisfy the needs of the
building users.

Chapter 2 “The Complex Analysis of Multi-flat Dwellings’
Maintenance” analyses the impact of different factors of the external
environment on the efficiency of building maintenance, describes the
theoretical model of the complex analysis of the efficient maintenance of the
Lithuanian accommodation, presents the complex system of indicators,
characterizing dwelling maintenance, identifies the correlation between the
micro- and macro-environmental factors influencing the efficiency of the
maintenance process and the activity of its participants, sets forth the trends
of dwelling maintenance.

Planning and realization of an efficient building maintenance process
requires evaluation of the possibilities of the subjects of the maintenance
process and environment, affecting the efficiency of the process in question.
Dwelling maintenance is attributed to construction process, therefore one
may claim that the efficiency of dwelling maintenance, as well as the
construction efficiency, is conditioned by numerous micro- and macro-
environmental variable factors, the correlation, consistent patterns of
variation and trends of which are not yet properly investigated. Pursuing to
establish what obstructs proper dwelling maintenance, there was the situation
analysis carried out, factors contributing to the improvement of the efficiency
of dwelling maintenance established and a model of the rational dwelling
maintenance developed (Fig. 2).

The participants of the maintenance process and their aims and
objectives, micro- and macro-environmental factors influencing the
efficiency of dwelling maintenance, correlation between them are
established, systems of indicators, defining the factors and characterizing the
maintenance process, are developed in the primary stage by way of analysis
of scientific research, expert methods and statistical analysis. Dwelling state
and maintenance in Lithuania, in countries of transition and in the developed
countries is described according to the established system of indicators. The
research defines peculiarities and development trends of maintenance abroad,
distinction of the Lithuanian housing maintenance, trends of housing policy
and maintenance.

For the purpose of the establishing of the efficient constituent parts of the
maintenance process the model provides multi-variant and multi-criteria
modeling. The dissertation dwells on solving the issues, formulated with
regard to most relevant problems. Alternatives are identified in consideration
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of the needs of the groups interested in building maintenance, pursuing the
best coordination of the actions between the groups. Efficiency is hereby
perceived as the process of the formation of building maintenance, which
results in ultimate implementation of the goals of the interest groups
participating in the process.

Setting the objectives )

/ Complex analysis of existing situation \

SWOT analysis
of maintenance

organisatiuns>

External micro-
and macrolevel

factors \
MAINTENANCE
PROCESS

Complex
parts of Interested
maintenance groups

DIFOCEE Determination of factors correlation

¥ ¥ 2 2 2 ¥ 2 2 ¥ 4
| Determination of factors influensing maintenance efficiency |

l

‘ Formation of complex criteria system

Use of new methods of multicriteria analysis to determine the
efficient decisions in maintenance process

I

‘ Analysis of possibilities of information technologies and their

integration for decision supportin maintenance process

Use of multicriteria decision support model to rise the efficiency of
maintenance process

I

Efficient maintenance process

%N

‘ Building ‘

[ Implementation of aims of maintenance process participants )

M aintenance
strategies

Objects of M aintenance

maintenance

Maintenance

services executives users

Fig 2. Theoretical model of maintenance process complex analysis
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The efficiency of a single process is assessed by specific efficiency
criteria, which vary every time and pertain to the problem concerned and the
goals of the interest groups. In the theory of economy the utmost efficiency is
often equated to a maximum gain from a specific activity.

The more numerous and significant aims are achieved, the more gain we
receive and obtain respectively greater efficiency of the activity. The
efficiency of an organization activity is estimated through the financial
analysis by calculating financial indexes, reflecting the efficiency of the
organization activity.

In the practice of building maintenance the efficiency of maintenance
activity is related to the efficiency of the activity, sustainability of
maintenance organization, the quality and rating of the supplied services and
strategic maintenance planning. Thus the importance of the measurement of
the efficiency of the activity of the maintenance contractor is being more
frequently emphasized. Notwithstanding that there exist many ways of
efficiency measurement, all of them are found on the assessment of the
technical and financial aspects. It has been only recently that a part of
scientists suggested including the factor of meeting of customer’s needs into
the evaluation of the efficiency of the maintenance process.

The efficiency of the building maintenance process is estimated in
different terms: from the standpoints of building user and also the other
participants of the maintenance process. The efficiency of adopted decision
will depend on the consideration of the goals of all of the interest groups,
participating in the maintenance process, and regard to the impact of the
micro- and macro-environmental factors. Due to this reason the latter factors
are to be included into the system of the criteria of estimation of the decision
making. According to the rate of the impact on the considered process criteria
are classified as follows:

1. Criteria, defining the impact of macro-environmental factors on the
maintenance process.

2. Criteria, defining the impact of micro-environmental factors on the
maintenance process.

3. Criteria, defining the impact of interest groups on the maintenance process.

In the process of property management it is crucial to gain qualitative
control over the relations between the participants. Building maintenance
organization is obliged to play mediatory role in solving the isssues
pertaining to the maintenance of property and coordinating the interests of the
participants of the process. The dissertation identifies the participants of the
building operation process and defines correlation between them, establishes
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a complex system of efficiency criteria for the purpose of the evaluation of
the Lithuanian building maintenance process and its comparison with foreign
countries. Determining the efficiency of the activity of the maintenance
organization the financial analysis of the organization was performed, the
results of it were employed in identifying the factors influencing the
efficiency of maintenance.

Having analyzed the financial factors of the maintenance organizations,
it turned out that the amount indebted by the residents for the utilities in 2002
equaled ' of the total service sales of the organization, whereas aggregate
receivables for the utilities make 62,1 per cent of the total annual assets of the
organization. Capability of purchasing property, properly maintaining the
possessed one, renovating and modernizing it is directly related to not only
economic state of the country, but also the income of its inhabitants. It is
substantiated by the results of the executed estimation of the efficiency of the
correlation of the factors. As an instance, hereunder follows the graphic of
specific correlation of the factor of resident indebtedness (Fig. 3).
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Fig 3. Correlation of the factor of resident indebtedness for the utilities

The results of statistical analysis demonstrate that the efficiency of
building maintenance is influenced by a complex of factors, which is ability
of the building user to timely pay for the utilities, financial stability of the
maintenance contractors, service rates, and distribution of common resident
cost, resident income, investments, occupational rate, and other factors
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reflecting the economic situation of the state among them. The
aforementioned factors have the correlation of a different intensity and more
or less affect not only the economic situation of the country, but also the
efficiency of the activity of the participants of the maintenance process.

The results of the statistical analysis of the questionnaire polls of the
maintenance contractors and their customers, processed applying Spearman’s
rank correlation coefficient, were used to create the system of criteria for
comparison of maintenance organizations. There were established the factors
having influence on the efficiency of the activity and decisions adopted by
the maintenance organizations.

Professional activity is one of the conditions of the efficient dwelling
maintenance. Communities, in the form they were established to function, are
incapable to perform their primary function, i.e. to properly maintain the
building. On the contrary, by performing the routine activity, they may cause
a string of potential problems to the society, inclusive fast process of building
deterioration, irreversible decline of housing stock, which will finally entail
huge social investment. Such situation requires development of a universal
mechanism, which would ensure sustained consistent dwelling maintenance
and retain its value. The dissertation suggests a new scheme of building
maintenance and management, which allows the owners to rationally use the
funds, labour and time expenditures. The scheme of real estate management
(Fig. 4) with the participation of a managing organization may be applied for
any real estate object: private property, commercial and public premises,
industrial buildings, non-dwelling premises, other constructions.

CLIENT
Control (OWNER)

[

PRESCRIPTION OF ASSETS MANAGEMENT AIMS
iContracl

MAINTENANCE
Payments CONTRACTOR Contractually

* paiments

Reports

| SETTING ASSET MANAGEMENT PLAN |

v

—| CLIENTS | | SUPPLIERS | |SUBCONTRACTORS|

Fig 4 . Real estate management scheme including maintenance contractor
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Local bodies are top foster the emergence of such forms of asset
maintenance, by facilitating the development of their activity, establishing
better legislation, regulating relationship between the subjects of asset
maintenance and offering various promotion programs. It is obvious that the
peculiarity of the management of private property debars the state from
interfering in the problems of maintenance of such property. Yet the
functions of the state bodies retain their importance in the field of property
maintenance, including the control of property use, accounting and audit of
dwellings, maintenance of social housing, legal regulation of the activity of
the subjects of asset maintenance, etc. Goals and objectives of the state and
municipal structures pursuing improvement of the efficiency of property
management are enumerated in dissertation.

Chapter 3 “The Review of The Methods of The Multi-criteria
Analysis and Their Application in The Improvement of The Efficiency of
Dwelling Maintenance” analyses the methods of the multi-criteria analysis,
applied in the dissertation, considers the issues of the arrangement of building
maintenance works of the subsystem of the organizational factors of the
system of the factors developed in Chapter 2, micro-level tasks of the
selection of the set of the maintenance services, the choice of the
maintenance organization; it also suggests the strategies of the efficient
implementation of maintenance activities, defines the future scenarios of the
development of the sector of building maintenance.

The efficiency of the building maintenance process is defined not only
by the quantitative factors, such as rate, taxes, etc., but also by a number of
qualitative factors (e.g. resident solvency, delay in time, regularity of work
performance, skillfulness and experience of the staff, safety of the used
materials, risk, etc.). Therefore the analysis of the building maintenance
process should also involve correlation of quantitative and qualitative
estimation and the application of the methods which would allow for the
thorough and complex study of the object under consideration. The multi-
criteria methods are attributed to the latter. Their application in solving the
problems of building maintenance may ensure the achievement of the goals
of the interest groups, participating in the maintenance process, and the
improvement of the efficiency of the building maintenance process and the
activity of the relevant subjects (Fig. 5).

On the basis of the complex system of the factors presented above this
Chapter continues with the multi-criteria evaluation of the alternatives of
maintenance works of the service alternatives, of the service providers and
maintenance strategies of the subsystem of the factors defining the activity of
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the subjects of the building maintenance process. The detailed structure of the
subsystem of the factors, defining the activity of the subjects of the building
maintenance system, is presented in Fig. 6.

M aintenance strategy selection

Selection of service set Choice of renovation variant

The analysis of
maintenance market

Price detemination
in negotiation

M aintenance
efficiency is rising

'
through User's needs

determination

Service supplier
selection

Application of multicriteria complex proportional
evaluation method to solve maintenance problems

!
Cl'he parties interested in multiple criteria evaluation)

of alternatives and their aims

v
| Natural persons Juridical persons State administrative institution Other |

I S S A S A S A S S S SN

| Service supplier | Service buyer Investor |
Competitiveness Asset value retention Increament of asset
increasement Improvement of building value
Profit maintenance characteristics Return of investments
E fficient activities E fficient building usage E fficient building usage

Fig 5 . Directions of applications of multiple criteria evaluation

In routine activity the subjects of the building maintenance process
analyze alternative solutions, which affect the efficiency of the building
maintenance process in at different manner. Interest groups often
discriminate evaluation criteria in terms of importance and qualitative criteria
— in terms of value. By establishing different goals of the interest groups,
participating in the building maintenance process, one can identify alternative
variants of its individual stages.

On the basis of the analysis of the multi-criteria methods of decision
making it has been settled that the method of multi-criteria complex
proportional evaluation is more relevant for solving the problems of building
maintenance. The method of multi-criteria complex proportional evaluation
facilitates the determination of relative availability of the compared variants
with regard to the interest groups. Relative importance of the compared
alternatives, evaluated by way of application of the proposed method,
estimate relative influence of the values and importance of the compared
criteria on the efficiency of the process concerned.

It is suggested applying the complex method of estimation of the values
of the criteria in estimating the values of the criteria. The latter method
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allows calculation and coordination of values of quantitative and qualitative

criteria with respect of the considered quantitative and qualitative characters

of the lifetime of the building.

The analysis of the building maintenance process should entail
evaluation of the influence of the subjects of the process on the efficiency of
maintenance. In the analysis of building maintenance process (the form of
work performance), there can be distinguished the following variants:

1. Maintenance and repairs is performed by way of economy, when the
community directly employs individuals.

2. Maintenance and repairs is performed by way of contracting, when the
community concludes a contract with a contractor, selected by way of
official tender.

Alternative variants are evaluated in terms of the following qualitative
factors: the quality of performance, convenience, starting of work (how soon
the work shall be launched), duration, regularity of work, skillfulness of the
staff, safety of work, noxiousness of the materials to the health and
environment, handling of environment.

In the analysis of maintenance arrangement in communities, in terms of
service nomenclature there may be distinguished the following variants of
service sets:

1. Provision of the complex of administrating and maintenance service.

2. Performance of maintenance with partial servicing.

3. All work is carried out by the community personnel. Organizations are
being contracted for the performance of specific work and in case of
necessity.

Alternative variants are evaluated in terms of the following qualitative
factors: maintenance rate, variety of the maintenance services of the
organization, delay time of the residents of the house, labor resources,
material resources, community costs for the community personnel,
skillfulness and experience of the staff, etc.

The efficiency of the construction process is often related to the
successful choice of the contractor. To ensure long lifetime of the asset it is
crucial to select a proper organization, for the sustenance of the value of the
asset, functioning of the building, and other factors, defining lifetime of the
building and the needs of its residents will heavily rely on the efficiency of
the performance of the organization. Therefore the research focuses on the
issue of the choice of the maintenance organization. The task of the choice of
the building maintenance organization for the asset management 1is
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multipurpose, embracing multidimensional and other sometimes
undetermined criteria of solutions and risk.

The multi-criteria model is offered for the selection of the maintenance
organization (Fig. 7). It embraces all the mentioned aspects and is based on
the estimation of the needs of all interest groups participating in the process
and on the principle of goal coordination.

The model of the selection of the maintenance contractor is developed on

the basis of the analysis of the situation, needs of the building users and
assessments of the experts. The model includes multi-criteria evaluation of
the maintenance contractors, estimation of their efficiency rate for the user
and other interest groups and adjustment the offered maintenance rate by way
of negotiations in respect of the results of the multi-criteria analysis. The
model has a initial stage of the analysis of commercial proposals and two
principal stages of work, including establishment of the system of criteria and
multi-criteria evaluation of the maintenance contractors. At the initial stage
the evaluation system of criteria is being established and the matrix of
decision making concerning the assessment of the maintenance contractors is
being shaped. The system of criteria for the evaluation of the maintenance
contractors is selected with regard to the tenders of the candidates and the
results of polling.
Private maintenance organizations were launched 5 years ago, yet they
successfully compete in the maintenance market, recruit better specialists and
implement diverse projects. However the Lithuanian organizations practically
do not follow the concept of maintenance strategies, performed maintenance
work cannot be attributed to one or another type of maintenance strategy.

There are a few of foreign works which concentrate on the issue of the
choice of the building maintenance strategy. They usually look into the
strategies of equipment maintenance in the production process, activity
strategies of the construction companies, the impact of the maintenance
strategy on the efficiency of the organization activity, strategic indicators; it
is suggested applying strategic analysis of user needs in the process of
strategic maintenance planning. More often the Reactive (Corrective) strategy
or Proactive (Preventive) strategies are applying. In case of maintenance of
complex objects it is suggested to apply a new variant of maintenance
strategy — maintenance strategy based on the application of means of
establishing the causes of defects and their elimination, research and long-
term planning (Aggressive). The principal parts of the scheme of the third
variant of maintenance strategy (4ggressive) (Fig. 8) are selected by way of
analysis of activities of foreign maintenance  organizations.
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The aforementioned maintenance strategies can be applied for different
objects (housing, commercial premises, public premises, industrial buildings,
communication objects, military constructions, etc.). Maintenance strategy is
selected with regard to the complexity of the object, the process which takes
place in the building, the needs of the user of the object and other factors.
Maintenance strategies may be assessed in terms of three complex criteria: 1)
satisfaction of the needs of the building users; 2) the quality of maintenance
of equipment and building constructions; 3) the efficiency of the maintenance
process.

. Building specifics
1. Building 11. Determination /ﬂ evaluation V. Strategy

state of requuten.lents R \ II1. Strategy implementation
> . for building [ Building Janni
diagnostics maintenance needs determination V planning

(maintenance

s

\ process)
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| |
[P I
V1. Building defects evaluation,
- i V. Strate
Designer Sugesstions | researches, determination of new /]_ g).'
Contractor requirements and involvement of \|—lmpleme"m"°"
a . control
new services

Fig 8. The model of the process of maintenance, performed in accordance with
Aggressive strategy

Since in Lithuania there is no practical experience in the sphere of
selection of the strategy of maintenance arrangement, criteria were selected
and the comparison of strategies drawn with reference to the foreign
scientific research. Aggressive maintenance strategy has been chosen to apply
to the oldest deteriorated apartment houses. However, in each individual case,
depending on the purpose, deterioration rate, complexity of construction and
equipment of the building, the values of the needs and priorities of the users
and normative requirements will vary. The criteria might also differ;
therefore a different strategy of building maintenance might be opted for.

The future scenarios of the development of the sector of building
maintenance are formulated on the basis of the analysis of the situation of
maintenance and trends of the maintenance sector in Lithuania and abroad.

Chapter 4 “The Possibilities of Improvement of The Efficiency of
Dwellings’ Maintenance by Application of Information Technologies”
looks into the possibilities of improvement of the efficiency of building
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maintenance by application of information technologies for the needs of
building maintenance; establishes a complex dimensional model of asset
management, embracing modules of data bases, multi-criteria model bases
and geo-information systems; defines the stages of the induction of geo-
information technologies.

Information technologies are usually considered strategic means of
improvement of the efficiency of the organization activity and processes.
Building managers now hold new means, which assist in solving business
problems pertaining to management of the building and asset. The costs of
induction of the means are to be considered by the users not as extra
operating costs, but as investment into improvement of the efficiency of
activity. In the meanwhile it is of great importance to the building managers
to hold not only the data of the users, maintenance and building plans but
also technologies of decision-making. Under the present conditions, when
there are huge amounts of information to process, the decision can be
supported by information technologies, Internet among them, which entitle
the user to opportunity to find information and process it on his or her
desktop. It has to be emphasized that in comparison to the situation a decade
ago the basic knowledge of the specialist of building maintenance has to be
more extensive and enabling to employ all available means for a rational
decision making.

Management of data flow is indispensable in planning of any process,
either construction of exploitation. Information is to be accumulated, sorted
and properly used. At any time in the managing buildings there might be
implemented numbers of development, renovation or construction projects.
An organization regularly regroups available and devises new activity
programs, supplemental use of the building economy. Sustained use of the
buildings demands new means of data management. In the sphere of building
management the principal goal of the information system in the control of
data flow is to ensure adoption of efficient maintenance solutions.

The automatic building operation model embracing all the data
pertaining to the dimensional management is established. The latter model
may be employed as a basis for the development of a data base of an actual
project. The research suggests the stages of the project development, the
strategy of its implementation, the detailed plan of its implementation and
application of equipment for building management. The model of the
building maintenance decision support system consists of the data base, the
control system of the data bases, the model base, the control system of model
bases, software package and user interface.

22



The multi-criteria internet-connected building management decision
support system provides the system user with an opportunity to receive
overall quantitative and conceptual information on the operation process of
the building stock, to establish and analyze a great number of alternative
variants and adopt efficient decisions.

Conclusions

1. On the basis of the analysis of dwelling maintenance issues it is
established that efficient use and development of the asset is crucial for a
steady growth of the state economy. Therefore, when analyzing dwelling
maintenance, it is highly important to define factors, which affect the
efficiency of asset exploitation and maintenance in complex.

2. The analysis of the situation of building maintenance in Lithuania and
abroad shows that at present the Lithuanian sector of building
maintenance has relatively many drawbacks, the elimination of which
will be time-consuming. The pursuing to improve the state and
maintenance of the available accommodation, and ensure its longevity,
entails necessary amendments in legislature of the housing maintenance,
and creation of more favorable conditions for the dwelling development,
modernization and maintenance.

3. The study of the problem of the improvement of the efficiency of
building maintenance involved the analysis of the experience in building
maintenance abroad, examination of the situation in the field of building
maintenance in Lithuania, and identification of trends of foreign
maintenance sector.

4. The research establishes macro- and micro-environmental factors of the
building maintenance process, correlation between the factors
influencing the efficiency of the process, interest groups participating in
the building maintenance process and the criteria system, which
describes the process of building maintenance.

5. In terms of economic, qualitative, technological, technical and other
aspects it is purposeful to apply the multi-criteria analysis of the building
maintenance process, which enables the combination of different goals
and objectives and justification of rationality of variants.

6. The research includes the review of multi-criteria analysis of the method
application in solving of multipurpose tasks. The conventional methods
WSM, WPM, AHP, Revised AHP and TOPSIS of the multi-criteria
analysis and the new method of the multi-criteria complex proportional
evaluation of the projects were applied in establishing rational variants of
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10.

11.

12.

13.

solutions for the building maintenance process. It is determined that
method of the multi-criteria complex proportional evaluation is most
suitable for the solution of maintenance tasks, for it facilitates
identification of utility of the alternatives with regard to interest groups
and assessment of compliance of the factors, describing the alternatives,
to the needs and possibilities of the participants of maintenance process.
The dissertation solves the micro-level tasks of selection of maintenance
service package, choice of the maintenance contractor by application of
the methods of multi-criteria analysis.

For the estimation of the weights of the criteria, it is suggested applying
the complex method of weights of the criteria, which allows for
calculating and coordinating of the weights of quantitative and
qualitative criteria, in respect of quantitative and qualitative
characteristics of the building maintenance process.

A new methodology is suggested for the estimation of the efficiency of
the building maintenance contractors, and it is based on the concept of
the identification of the user needs and on the comparison of the
application of the multi-criteria methods.

The research proposes original strategy for the effective implementation
of the maintenance activities and formulates the future scenarios of the
development of the sector of building maintenance.

The study suggests en efficient model of the arrangement of the activity
of real estate management and building maintenance, with the
participation of the managing organization, which may be applied for any
object of real estate: housing, commercial and public premises, industrial
buildings, non-dwelling buildings and other constructions, as the most
efficient form of asset management.

The analysis of opportunities of the geo-information systems is carried
out, instances of application are presented and the general
implementation scheme is proposed. It is suggested that geo-information
systems should be employed for the purpose of the improvement of the
efficiency of building management of the housing estate of the city..

The research establishes a theoretical model of the building maintenance
decision support system, which embraces the opportunities of geo-
information system and the application of the methods of the multi-
criteria analysis for the purpose of the decision support. The system
facilitates the combination of diverse activity, means, software and
resource data into the overall setting of the decision for the purpose of
the efficient decision making on the business and building stock issues.
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MIESTO GYVENAMOJO RAJONO PASTATU PRIEZIUROS
EFEKTYVUMO DIDINIMAS

Santrauka

Darbo aktualumas. Tinkamas biistas reiSkia daugiau negu stoga vir§
galvos, tai tinkamos gyvenimo salygos, tinkamas gyvenamasis plotas,
saugumas, konstrukcijy stabilumas ir patikimumas, tinkama infrastruktiira,
aplinkos kokybé, tinkama buisto prieziiira, garantijos, ir daugelis kity faktoriy,
apibiidinan¢iy busto tinkamuma efektyviam naudojimui pagal paskirt;.
Lietuvos ir kity Ryty ir Centrinés Europos Saliy peréjimo i rinkos ekonomika
procesas palieté ir gyvenamaji fonda. Pra¢jusiame deSimtmetyje be patirto
ekonomikos nuosmukio, gyventojy pajamy mazéjimo, didéjancio nedarbo,
pablogéjo ir gyvenamojo fondo buklé.

Vykdant pereinamojo laikotarpio biisto politika Lietuvoje per trumpa
laikotarpi buvo privatizuota apie 97% valstybinio ir visuomeninio buty
fondo, taciau nebuvo paruosta tinkama jstatyminé bazé statiniy priezitiros
reglamentavimui. Privatizacija turéjo teigiama poveiki biisto rinkos
formavimui, taciau, gyventojai susidiiré su juy nuosavybéje esancio bisto
priezitiros problemomis. Sumazinus vyriausybés kontrolg ir subsidijas
gyvenamyjy namy sektoriui, privacioje nuosavybéje esantis bustas liko be
priezitiros. Gyventojai, priversti patys ripintis savo turtu, neturéjo 1éSu,
tinkamy ziniy ir patirties reikalingos gyvenamojo fondo prieZitros
efektyviam vykdymui. Dél ilgalaikio pastaty priezitiros nevykdymo daugelio
daugiabuciy gyvenamuyjy pastaty buklé pasieké kriting riba.

Pastaraisiais metais vyksta radikalis pastaty prieziliros organizaciju
valdymo sistemos kokybiniai pokyciai, kuomet sékmeés faktoriumi tampa
sugebéjimas taikyti specialias Zinias; antra, Lietuva ir joje veikiancios
organizacijos palaipsniui tampa atviros pasaulinés socialinés—ekonominés
sistemos dalimi, tad sékmés organizacijos gali tikétis tuomet, jei ju veiklos
kokybé bus adekvati aplinkos salygoms ar geresné nei kity Saliy
organizacijose. Salies ekonoming, teising, politiné ir kitokia aplinka, daranti
didelg jtaka organizaciju veiklai, yra besikeic¢iancio pobudzio ir pati veikiama
didesniy makroprocesy. Bisto priezitiros efektyvuma taip pat lemia daug
mikro- ir makroaplinkos kintamyjy veiksniy, kuriy tarpusavio rysiai, kitimo
désningumai ir kryptys tinkamai neistirtos.

Veikiant konkurencinéje aplinkoje visos nagrinéjamo proceso
suinteresuotos grupés siekia kuo efektyviau panaudoti esamus resursus ir
gauti i§ investiciju didziausia pelna. Praktikoje pastaty prieziliros proceso
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subjektai daznai susiduria su alternatyviy projekty, varianty atrankos, resursy
paskirstymo, iSlaidy apskaic¢iavimo, pastaty priezitros veiklos modelio
pasirinkimo problema. Eilei pastaty tikio valdymo uzdaviniy — efektyviausio
pastaty prieziliros varianto nustatymo, prieziliros paslaugy rinkinio
parinkimo, prieziliros organizacijos parinkimo, prieziliros strategijos
nustatymo — sprendimui, buvo pritaikyti daugiakriterinés analizés metodai.
Jais naudojantis, kompleksiskai analizuojamas nagrinéjamy varianty
naudingumas ir prioritetiSkumas, be to jais gali naudotis visos pastaty
priezitiros proceso suinteresuotos grupés, siekiancios patenkinti skirtingus
savo poreikius ir tikslus. Vertinant pastaty prieZiiiros procesa skirtingais
pozitriais, skiriasi ir priezitros efektyvuma jtakojantys kriterijai, kuriy
skaiCius ir reikSmingumai gali buti lengvai keiciami.

Pastaty priezitiros veikla susijusi su dideliy kiekiu informacijos, kuri turi
biiti tinkamai riiSiuojama, apdorojama ir panaudojama sprendimams priimti.
Todel pastaty tkio valdymo informacinés sprendimy paramos sistemos
pritaikytos vietiniams poreikiams ir reglamenty reikalavimams kiirimas yra
vienas i§ aktualiy klausimy. Naudodamosi sprendimy paramos sistemos
duomeny bazé¢je sukaupta informacija, remdamiesi modeliy bazéje esanciais
metodais, jvairios suinteresuotos grupés gali priimti sprendimus efektyviau,
patenkindamos savo poreikius ir tikslus. Sistemos vartotojui gali baiti suteikta
jvairi sprendimy parama: informaciniu pozitiriu — kiekybinés ir koncepcinés
informacijos apie pastaty Ukj gavimas, kaupimas ir naudojimas; efektyviy
varianty pasirinkimo pozitiriu — informacijos valdymas ir apdorojimas taikant
daugiakriterinés analizés metodus.

Tyrimy objektq sudaro miesto gyvenamojo rajono pastaty prieZiiiros
procesas. Tyrimy metu analizuojamas pastaty priezitiros subjekty veiklos
efektyvumas, pastaty prieziiira veikiantys makro- ir mikroaplinkos faktoriai,
kriterijai, itakojantys priezitiros veiklos kokybés lygi, prieziliros proceso
suinteresuotos grupés bei jy siekiami tikslai ir jy jgyvendinimo galimybés.

Tyrimo tikslai ir wuZdaviniai. Pagrindinis darbo tikslas — sukurti
kompleksinj daugiakriterinés pastaty priezitiros analizés modelj, kuris apimty
nekilnojamaji turta, jo priezitros efektyvuma veikianéiy faktoriy bei turta
naudojanciy ir valdanciy subjekty ir ju sickiamy tiksly analizg.

Tikslui jgyvendinti buvo iskelti §ie uzdaviniai:

e [Sanalizuoti pastaty prieziliros situacija Lietuvoje. I$analizuoti uzsienio
pastaty tkio valdymo ir administravimo praktika, naudojamus prieZiiiros
modelius.

e [Sanalizuoti pastaty tkio valdymo subjekty veikla Lietuvoje ir pasitlyti
vystymosi kryptis.
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e Atlikti priezitros proceso sudétiniy daliy koncepcing ir kiekybing
analize.

e Sudaryti teorinj Lietuvos biisto prieziiiros kompleksinés analizés modelj,
iSanalizuoti pagrindinius mikro- ir makroaplinkos veiksnius, darancius
itaka priezitiros proceso efektyvumui.

Pasitilyti priemones biisto priezitiros efektyvumui didinti.
Pritaikyti daugiakriterinés analizés metodus prieziliros proceso
uzdaviniams spresti.

Tyrimy metodika. Daugiakriteriné priezitiros proceso analizés metodika
paremta klasikiniais daugiakriterinés analizés metodais, taip pat prof. E. K.
Zavadsko ir prof. A. Kaklausko projekty daugiakriterinio kompleksinio
proporcingo jvertinimo metodu, Lietuvos ir uzsienio Saliy mokslinés
literattiros apie pastaty tikio valdyma sistemos analize. Sprendziant praktinius
uzdavinius buvo atliktos anketinés apklausos ir ekspertiné bei statistiné
analizés, taikyti daugiakriterinés analizés metodai.

Mokslinis darbo naujumas

1. [IStirta bUsto priezifiros situacija pasaulyje ir apraSytos biisto prieziliros
tendencijos.

2. Pateiktas teorinis busto prieziiros kompleksinés analizés modelis,
kiekybiskai iSanalizuoti pagrindiniai mikro- ir makroaplinkos veiksniai,
darantys jtaka prieziiros proceso efektyvumui ir nustatyti rysiai tarp ju.

3. Sukurta ir uzdaviniams spresti pritaikyta kompleksiné pastaty priezitiros
sektoriy apibuidinanti rodikliy sistema.

4. Daugiabu¢iy namy efektyviai prieziirai modeliuoti pritaikyti
daugiakriterinés analizés metodai. Pastaty priezitiros uzdaviniams spresti
pasitilyta taikyti daugiakriterinio kompleksinio proporcingo ivertinimo
metoda, kuris leidzia kompleksiSkai analizuoti nagrinéjamy alternatyvy
efektyvuma ir naudinguma suinteresuotoms grupéms.

5. Pasilllyta nauja pastaty prieziliros proceso strategijos koncepcija. Siekiant
uztikrinti efektyvia pastato priezilira, prieziliros strategijos parinkimas
atsizvelgiant | pastato specifika, amziy, nusidévéjimo laipsnj, pastato
naudotojy skaiciy, poreikius ir vykstantj procesa, leisty ne tik sumazinti
pastato nusidévéjima ir energijos suvartojima, bet ir pagerinty jame
esanCiy zmoniy gyvenimo ar darbo salygas, padidinty pastato
ilgaamziSkuma, priartindamos pastata prie esminiy reikalavimy statiniui.
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Teoriniai ir praktiniai darbo rezultatai

1. Pasiiilytas kompleksinis pastaty priezitiros proceso analizés modelis, kur]
igyvendinus praktikoje buity padidintas prieziiiros proceso efektyvumas ir
suderinti jvairiy suinteresuoty grupiy tikslai.

2. Taikant daugiakriterinius metodus palygintos {vairiy prieziliros proceso
sprendimy alternatyvos.

3. Pastaty priezitiros vykdytoju veiklos efektyvumui vertinti pasitlyta
originali metodika, paremta naudotoju poreikiy nustatymo koncepcija ir
daugikriteriniy metody taikymu palyginimams.

4. Pasiilytas pastato prieziiros sprendimy paramos sistemos teorinis
modelis, apjungiantis geoinformacines sistemas su integruota
daugikriterine sprendimy priémimo parama. Modelio praktinis
igyvendinimas galéty padidinti priezitiros proceso veikly efektyvuma
realizuojant jvairiy prieZiiros proceso suinteresuoty grupiy tikslus.

Darbo aprobavimas ir praktinis rezultaty naudojimas. Pagrindiniai
disertacijoje nagrinéti aspektai buvo aptarti tarptautinése ir respublikinése
mokslinése konferencijose. Darbe iSdéstyta medziaga paskelbta SeSiuose
mokslo straipsniuose. Remiantis disertacijoje iSdéstyta medziaga paraSyti du
magistro baigiamieji darbai.

Apimtis ir struktiira. Darba sudaro jvadas, keturi skyriai, i§vados ir
pasitlymai, literatiros Saltiniy sarasas bei priedai. Darbo apimtis 158
puslapiai.

Pirmajame skyriuje ,,Gyvenamuyjy pastaty prieZiiiros problematika*
apibréZiama pastaty priezira ir pastaty tkio valdymo koncepcija,
pateikiamos busto priezidiros aktualijos, nagrin¢gjami moksliniai tyrimai
pastaty statybos ir prieziliros srityse, aptariamos biisto prieziliros problemos,
lyginama Lietuvos ir uzsienio Saliy busto kokybé, prieziliros
reglamentavimas, finansavimas formuluojami darbo tikslai ir uzdaviniai

Antrajame skyriuje ,,Daugiabuciy gyvenamyjy pastaty prieZitiros
kompleksiné analizé“ analizuojamas iSorinés aplinkos jvairiy veiksniy
poveikis pastaty priezitros efektyvumui, apraSomas teorinis Lietuvos biisto
efektyvios prieziiros kompleksinés analizés modelis, pateikiama
kompleksiné biisto priezitira apibiidinanti rodikliy sistema, nustatomi rySiai
tarp mikro- ir makroaplinkos veiksniy daranciy jtaka priezitiros proceso ir jo
dalyviy veiklos efektyvumui, aprasytos buisto priezitiros tendencijos. Siekiant
i$siaiskinti, ko triiksta sékmingam biisto pertvarkymui ir tinkamai priezitirai
buvo iSanalizuota situacija ir nustatyti veiksniai, kurie padidinty biisto
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priezitiros efektyvuma, pasitlyti prioritetiniai problemos sprendimo keliai ir
sukurtas racionalaus biisto priezitiros modelis.

Pradiniame etape mokslings literatliros analize, ekspertiniais metodais bei
statistine analize nustatomi prieziliros proceso dalyviai ir jy tikslai, mikro- ir
makrolygmens veiksniai, jtakojantys biisto prieziiiros efektyvuma, rysiai tarp
ju, sudaroma kompleksiné priezitiros procesa apibudinanti rodikliy sistema.
Pagal sudaryta rodikliy sistema aprasoma busto biklé ir priezitra Lietuvoje,
pereinamojo laikotarpio ir i§sivysc¢iusiose Salyse. Nustatomos uZzsienio Saliy
priezitiros skirtumai ir plétros tendencijos.

Efektyviy priezitros proceso sudétiniy daliy nustatymui modelis numato
daugiavariantini ir daugiakriterini modeliavima. Disertaciniame darbe
sprendziami uzdaviniai suformuluoti atsizvelgiant { aktualiausias problemas.
Nustatant prieziiros organizacijos veiklos efektyvuma buvo atlikta
organizacijos finansin¢ analize ir jos rezultatai panaudoti veiksniy jtakojanciy
prieziliros efektyvuma nustatymui. Rodikliy tarpusavio rySiai nustatyti
taikant Pearson‘o koreliacijos koeficienta. Atliktos statistinés analizés
rezultatai parodé, kad pastaty priezitiros proceso efektyvuma itakoja keletas ji
kompleksiskai veikiangiy makro- ir mikroaplinkos faktoriy. Sie faktoriai turi
[vairaus stiprumo tarpusavio rysius ir daugiau ar maziau jtakoja ne tik Salies
ekonoming situacija, bet ir priezitiros proceso dalyviy veiklos efektyvuma.

Priezitiros organizacijy palyginimo kriterijy sistemos sudarymui ir
veiksniy jtakojanciy priezitros sprendimy efektyvuma nustatymui buvo
atlikta anketiné apklausa, jos rezultatai apdoroti apskaiciavus rodikliy rySius
taikant Spearman’o rangini koreliacijos koeficienta.

Disertaciniame darbe pasililyta nauja pastaty priezitros ir
administravimo schema dalyvaujant valdanciajai organizacijai suteikia
savininkams galimybe racionaliau panaudoti 1é3as, darbo ir laiko sanaudas. Si
nekilnojamojo turto valdymo schema gali buti pritaikyta bet kuriam
nekilnojamojo turto objektui: bustui, komerciniams ir visuomeniniams
pastatams, gamybiniams pastatams, negyvenamiesiems pastatams ir kitiems
statiniams. Pasitilytos nekilnojamojo turto prieziiiros efektyvumo uztikrinimo
priemongs ir nustatyti valstybés ir savivaldybés struktury tikslai ir uzdaviniai
didinant turto valdymo efektyvuma.

Trefiajame skyriuje ,,Daugiakriterinés analizés metody apzZvalga ir
taikymas daugiabufiy gyvenamyjy pastaty prieziiros efektyvumui
didinti“ analizuojami disertaciniame darbe taikyti daugiakriterinés analizés
metodai, sprendziami antrajame skyriuje sudarytos rodikliy sistemos
organizaciniy rodikliy posistemio pastaty priezitiros darby organizavimo,
prieziiros paslaugu rinkinio parinkimo, priezitiros darby organizacijos
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parinkimo mikrolygmens uzdaviniai, siilomos strategijos prieziliros veikly
efektyviam realizavimui, suformuluoti pastaty priezidiros sektoriaus
vystymosi ateities scenarijai.

Remiantis atlikta daugiakriteriniy sprendimo priémimo metody analize,
nustatyta, kad daugiakriterinio kompleksinio proporcingo jvertinimo metodas
tinka jvairiems pastaty priezitiros uzdaviniams spresti. Kasdieninéje veikloje
pastaty priezitros proceso subjektai analizuoja alternatyvius sprendimus,
kurie skirtingai veikia bendra pastaty priezitros proceso efektyvuma.
Nustatant skirtingus pastaty prieziliros proceso suinteresuoty grupiy tikslus
galima sudaryti atskiry jo etapy alternatyvius variantus. Skirtingos
suinteresuotos grupés vertinimo kriterijams dazniausiai teikia nevienoda
svarba, o kokybiniams kriterijams — skirtingas reik§mes. Daugiakriterinio
kompleksinio proporcingo ivertinimo metodas leidzia nustatyti lyginamuyjy
varianty santykini naudinguma suinteresuotoms grupéms, o apskaiciuoti
lyginamy alternatyvy santykiniai reikSmingumai jvertina lyginamy kriteriju
reikSmiy ir reikSmingumy santyking itaka nagrinéjamo proceso efektyvumui.
Kriterijy reikSmingumams nustatyti pasidlyta taikyti kompleksini kriteriju
reikSmingumo nustatymo metoda, kuris leidzia apskaiCiuoti ir tarpusavyje
suderinti kiekybiniy ir kokybiniy kriterijy reikSmingumus, atsizvelgiant {
analizuojamas pastato gyvavimo proceso kiekybines ir kokybines
charakteristikas.

Pasitilytas sprendimo modelis priezitiros organizacijos atrankai sukurtas
remiantis situacijos analize, pastaty naudotoju nustatytais poreikiais ir
eksperty vertinimais. [ modelj itrauktas daugiakriterinis prieziiiros rangovy
ivertinimas, juy paslaugy naudingumo laipsnio naudotojui ir Kkitoms
suinteresuotoms grupéms nustatymas ir siiilomos prieziiros kainos
koregavimas deryby metu atsizvelgiant | daugiakriterinés analizés rezultatus.

ISanalizavus uZzsienio Saliy patirti vykdant pastaty priezilira, dabarting
Lietuvos situacija prieziiiros srityje ir prieziliros sektoriaus tendencijas,
suformuluoti pastaty prieziiiros sektoriaus vystymosi ateities scenarijai.

Ketvirtajame skyriuje ,,Daugiabu¢iy gyvenamyjy pastaty prieZitiros
efektyvumo didinimo galimybés taikant informacines technologijas®
nagrinéjamos pastaty priezitiros efektyvumo didinimo galimybés taikant
informacines technologijas, ju pritaikymas pastaty priezitiros poreikiams,
sukurtas kompleksinis turto valdymo erdvinis modelis apimantis duomeny
baziy modulius, daugiakriteriniés analizés modeliy bazes ir geoinformacines
sistemas, nustatyti geoinformaciniy technologijy idiegimo etapai.

Sukurtas automatizuotas pastaty tkio valdymo modelis, kuris apima
visus duomenis, susijusius su erdvés (patalpy) valdymu. Sis modelis gali biiti
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panaudotas kaip pagrindas realaus projekto informacinei bazei paruosti.
Pasitlyti projekto rengimo etapai, igyvendinimo strategija, igyvendinimo
detalus planas. Pastaty prieziiiros sprendimo paramos sistemos modelj sudaro
duomeny bazés, duomeny baziy valdymo sistema, modeliy bazé, modeliy
baziy valdymo sistema, programy paketas ir vartotojo interfeisas.

Pastaty tkio valdymo daugiakriteriné internetiné sprendimy paramos
sistema sudaro galimybg sistemos naudotojui gauti iSsamia kiekybing ir
koncepcing informacija apie pastaty tikio valdymo procesa, leidzia sudaryti ir
iSanalizuoti didelj kiekj alternatyviy varianty ir priimti efektyvius
sprendimus.

ISvados

1. Remiantis biisto priezitros problematikos analize nustatyta, kad turto
efektyvus naudojimas ir plétojimas labai svarbus stabiliam Salies
ekonomikos vystymui(si), todél kompleksiskai nagringjant biisto
priezilira svarbu nustatyti faktorius kompleksiskai veikiancius turto
naudojimo ir priezidiros efektyvuma.

2. Vadovaujantis atliktos pastaty priezitros situacijos uzsienyje ir Lietuvoje
nustatyta, kad Siuo metu Lietuvos pastaty priezitros sektorius turi
palyginti daug trikumy, kuriuos dar gana ilga laika reikés Salinti. Lietuva
paveldéjo pasenusi busta, kuris jau ilga laika nebuvo tinkamai
prizitirimas. Siekiant pagerinti esamo biisto biikle, priezitira bei uztikrinti
jo ilgaamziskuma, bitina papildyti ir patobulinti teising gyvenamuyjy
namy priezitiros bazg, sudarant palankesnes salygas biisto plétrai,
modernizavimui bei priezitirai.

3. Sprendziant pastaty priezitros efektyvumo didinimo problema buvo
atlikta Lietuvos ir uzsienio Saliy patirties pastaty prieziliros srityje
analizé, nustatytos uzsienio Saliy prieziliros sektoriaus vystymo(si)
tendencijos.

4. Nustatyti pastaty priezifiros proceso makro- ir mikroaplinkos faktoriai,
rySiai tarp veiksniy jtakojanciy priezitiros proceso efektyvuma, pastaty
priezilros proceso suinteresuotos grupés ir kriterijy sistema
kompleksiskai apibuidinanti pastaty priezitiros procesa.

5. Nagrinéjant priezitiros procesa ekonominiu, kokybiniu, technologiniu,
techniniu ir kitais aspektais tikslinga taikyti daugiakritering pastato
priezitiros proceso analizg, kuri leidzia suderinti skirtingus tikslus ir
pagristi varianty racionaluma.
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10.

11.

12.

Atlikta daugiakriterinés analizés metody taikymo daugiatiksliams
uzdaviniams spregsti apzvalga. Racionaliy pastaty prieziiiros proceso
sprendimy  variantams  nustatyti buvo  pritaikyti  klasikiniai
daugiakriterinés analizés metodai WSM, WPM, AHP, Revised AHP,
TOPSIS ir naujas projekty daugiakriterinio kompleksinio proporcingo
ivertinimo metodas. Nustatyta, kad priezitros uzdaviniams sprgsti
daugiakriterinis ~ kompleksinio  proporcingo  jvertinimo metodas
tinkamiausias, nes leidzia nustatyti alternatyvy naudinguma
suinteresuotoms grupéms ir kompleksiskai jvertinti, kaip alternatyvas
apibuidinantys rodikliai atitinka priezitiros proceso dalyviy poreikius ir
galimybes.

Isspresti  sudarytos kompleksinés rodikliy sistemos organizaciniy
rodikliy posistemio pastaty priezitros darby organizavimo, priezitiros
paslaugy rinkinio parinkimo, priezitiros darby organizacijos parinkimo
mikrolygmens uZdaviniai, taikant daugiakriterinés analizés metodus.
Kriterijy reikSmingumams nustatyti pasidlyta taikyti kompleksini
kriterijy reikSmingumo nustatymo metoda, kuris leidzia apskaiciuoti ir
tarpusavyje suderinti kiekybiniy ir kokybiniy kriterijy reik§mingumus,
atsizvelgiant | analizuojamas pastato gyvavimo proceso kiekybines ir
kokybines charakteristikas.

Ilgo gyvavimo laiko turto prieziiirai labai svarbu parinkti tinkama
organizacija, nes nuo jos darbo efektyvumo priklausys ir turto vertés
iSlaikymas, ir pastato funkcionalumas, ir gyvavimo laikas, ir saugumas ir
daugelis kity faktoriy apibiidinanéiy pastato prieziiros procesa ir jame
esanCiy zmoniy poreikius. Pastaty priezitros vykdytoju veiklos
efektyvumui vertinti pasiiilyta originali metodika, paremta naudotoju
poreikiy nustatymo koncepcija ir daugikriteriniy metody taikymu
palyginimams.

Pasitlyta originali strategija priezitiros veikly efektyviam realizavimui,
suformuluoti pastaty priezitiros sektoriaus vystymosi ateities scenarijai.
Pasitlytas efektyvaus nekilnojamojo turto valdymo ir pastaty priezitiros
veiklos organizavimo modelis, dalyvaujant valdanciajai organizacijai,
gali biti pritaikytas bet kuriam nekilnojamojo turto objektui: bustui,
komerciniams ir visuomeniniams pastatams, gamybiniams pastatams,
negyvenamiesiems pastatams ir kitiems statiniams, kaip efektyviausia
turto valdymo forma.

Pasitilyta miesto gyvenamojo rajono pastaty tikio valdymo efektyvumo
didinimui  naudoti  geoinformacinés  sistemas.  ISanalizuotos
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geoinformaciniy sistemy galimybés, taikymo pavyzdziai pastaty
priezifiros srityje ir pasiiilyta bendroji igyvendinimo schema.

13. Sukurtas teorinis pastaty tikio valdymo sprendimy paramos sistemos
modelis, kuriame apjungtos geoinformaciniy sistemy galimybés ir
daugiakriterinés analizés metody taikymas sprendimy paramai. Si
sistema, leidzia sujungti skirtingus veikly, priemoniy, programinius ir
iStekliy duomenis i sprendimo apibendrinta aplinka efektyviam verslo ir
pastaty tikio problemy sprendimui.
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