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Abstract. Implementation of sustainable development policy is one of the most complicated tasks and 
challenges faced by the global community. The efforts to move the concept of sustainable development from 
a theoretical level to a decision-making level and to link the economic development to environment are 
followed by a number of problems. Several theories and individual methods of the development of trends 
exist and they could be applied in the forecast of potential future. The setting of concerned social problems, 
related to scientific knowledge, its receipt and representation, consists of four different but inter-related 
elements: real world, data, theory, model. Analysis of the sustainable development must be based on a 
systematic approach. In article are presented some examples of  models: urban development, foreign 
investment, the standard of living and housing and others. The trends of regional development scenarios 
(Supporting, Green and Market) are described in next chapter. Conclusions and recommendations finalized 
article. 
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1. Introduction 

Implementation of sustainable development policy is 
one of the most complicated tasks and challenges faced 
by the global community, the achievement of which is 
sensitive. 

In 2003, the Government of the Republic of 
Lithuania approved the National Strategy for Sustainable 
Development of Lithuania which emphasises that one of 
the major tasks of decision-making at all levels of 
governance is to ensure continuity of social development, 
integrity of social, ecologic and economic fields, and 
efficiency of decisions. 

Problems posed by the development become vivid 
with the economic changes taking place in society. 
Transition from one type of the economic relations to the 
other type is a long-term and very complicated process 
that covers all fields of life. It disrupts the old system and 
alters society at every level: from the economic policy 
pursued by the state to the perception of oneself and of 
society. These alterations and the creation of the new 
system are accompanied by major social and economic 
shocks. In this period, it is particularly difficult to 
maintain a balance and coherence of the processes that 
take place.  

After Lithuania regained its independence, the 
relations of command economy shifted to the liberal 
maker economy relations which was followed by the 
rearrangement of economic activities, changes in markets 
of resources and goods, implementation of new industry 
technologies, development of small and medium-size 
business, more extensive international partnership in 
business and in other activities. However, soon after that, 
negative sides of the liberal capitalist economy started to 
show. The regained independence was followed by rapid 
concentration of initial capital and accumulation of this 
capital was often not quite legal. At the same time all 
other public relations – economic, social, political – were 
increasingly linked to personal benefit. The expenditure 
gap between rich and poor started intensively widening. 
Self-interested nature of public relations and clear socio-
economic stratification of population exerted crucial 
influence on crime increase or emigration. In spite of the 
efforts to stimulate the sustainable development, the 
occurring phenomena have preconditioned speedier 
development of some regions and lacking behind of other 
regions and even occurrence of socially negative 
locations (Didžiasalis, Rukla, Naujoji Akmenė).  

The global processes reveal that degradation of 
environment usually contributes to the gap between rich 
and poor: seeking to attract investment, favourable 
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conditions are created for capital and undertakings are not 
liable for the caused social and ecological consequences; 
thus, a lot of money should be spent for elimination of the 
negative effect of environment degradation. Richer strata 
have greater possibilities to avoid the impact of 
environment degradation, for example by moving to 
unpolluted areas, and, thus, environmental pollution and 
environmental recovery usually fall to the poor. 

 
 2. Methodological development paradigms 

 
The efforts to move the concept of sustainable 

development from a theoretical level to a decision-
making level and to link the economic development to 
environment are followed by a number of problems, 
namely: distribution of resources, uneven growth of 
population, establishment of cultural patterns that ordain 
consumer society behaviour.  Although the developed 
states, the United Nations, the World Bank, governmental 
and non-governmental organisations adopted and started 
applying plans and strategies of sustainable development, 
they do that without having specific and unambiguously 
defined theoretical foundation. With theoretical regard, 
the system of sustainable development has not yet fully 
set up, thus, it’s no wonder that everyone speaking about 
sustainable development have his/her attitude to it. 
Currently, several theories and individual methods of the 
development of several trends exist and they could be 
applied in the forecast of potential future. 

Drift paradigm. The most common concept could be 
called “drift scenario”. This scenario is used on a mass 
scale as many think that the world does not go through 
any extreme crisis and under free market conditions 
everything will settle per se.   

Material paradigm. The material paradigm is based 
on an anthropocentric attitude where nature is perceived 
as the means for human well-being exploited for 
maintenance of material well-being of a human being [1]. 
Such an attitude takes a central place in the modern 
industrial culture and reflects exaltation of material 
valuables above ecological values. Humanity has been 
developing under this scenario of material development 
since the dawn of civilisation. The improvement of the 
standard of living triggered by the economic growth has 
given good results in the fields of science, medicine, 
education, culture, however, at the same time, it has 
increased inequality and exhausted resources.  

Neoclassical economics paradigm is based on the 
presumption of inter-replacement of resources, i.e. an 
always-available possibility to replace some resources 
with other resources (natural or man-made). Starting with 
the early directions of economics, such as mercantile 
system, physiocratic economics, the ideas of which later 
outgrew into the directions of classical and neoclassical 
economics, the economic system was taken as a stand-
alone, self-regulating system. According to this attitude, 
with appropriately defined property rights and strong 
competition, the economic system features ideal self-
regulation due to its internal logic of relative prices. The 
internal prices, through the conception of individual 

agents, integrate variables and processes that are on the 
outside of the market system. This attitude emphasises 
personal interests of an individual that determine the 
optimal use of resources and maximise the general good. 
The school of neoclassical economics sees competition as 
the power ensuring appropriate replacement of resources 
[2]. It is considered that inter-related price changes send 
out correct signals to optimal distribution of resources.  

Given market problems, the government has to adjust 
threshold environment conservation expenditure to 
threshold social benefit of conservation. Researchers are 
given a task to measure costs and benefit. Neoclassical 
economics usually applies linear and nonlinear 
mathematical programming methods. Applying these 
methods, the systems of economics and environment are 
analysed as static ones, defined by the set of independent 
variables. When making research it is presumed that the 
occurring processes are stable and reversible in time. This 
attitude is taken from Newton’s mechanical system to 
explain nature and adapted to the material development 
paradigm. 

The ecological paradigm is offered as one of the 
alternatives. 

Ecological paradigm. Modern science perceives 
ecology as science of biology that examines functioning 
of different level organisms (populations, species, 
ecosystems and biosphere) and systems existing above 
those organisms. The ecological attitude is based on 
conviction that there is a limit above which natural 
resources may not be replaced by man-made resources. 
To be more precise, this limit is predetermined by global 
characteristics of environment, for example, capability to 
absorb pollution caused by economic activities.  

For modern society it is also important that 
technically developed societies are most vulnerable as for 
their survival they need highest comfort. 
 
3. Statistical methods applied for assessment of 
development directions 

 
The setting of concerned social problems, related to 

scientific knowledge, its receipt and representation, 
consists of four different but inter-related elements:  

 
1. Real world: this world exists irrespective of 

knowledge acquired by humanity; 
2. Data: observations and measurement of any of 

the systems of the real world; 
3. Theory: a set of logically and consistently inter-

related notions describing a real world 
phenomenon, object or part of such object; 

4. Model: abstract but thoroughly and clearly 
defined representation of reality phenomena, 
based on theory or data, or both theory and data. 

Currently the science world uses a term “model-
based view” but not the older philosophical term 
“semantic view”. Essentially, models are abstract 
constructions used in efforts to represent certain features 
of the real world. Three main types of models are singled 
out:  
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1. Physical models (atom models, models of 
aerodynamic characteristics); 

2. Visual models (different geological maps, 
diagrams of demographic changes); 

3. Theoretical and empiric models (theory of 
evolution or Newton’s gravitation theory). 

Social sciences commonly employ theoretical and 
empiric models, and three main types of models may be 
singled out:  

• models developed on the grounds of a 
limited set of theoretical ideas. 
Theoretical models provide an easier 
and streamlined analysis of processes 
that have feedback. These models may 
give a probable view of functioning of 
systems of the real world, which is 
hardly possible when applying 
statistical models. To examine 
characteristics of the developed system 
and to show that this system gives a 
precise view of the real world, it is 
necessary to have empiric data. Only 
empiric data may be used to measure to 
what extent the created system 
corresponds to the concerned part of the 
real world; 

• models developed on the grounds of a 
limited data set. Data and empiric 
models are closest to the real world. 
These models enable determination of 
variables’ relations and may serve as 
good grounds for theoretical ideas. 

• complex models covering wide 
theoretical and empiric knowledge. 
They reflect a comparatively complex 
part of the real world and give its rather 
precise copy. These complex models 
are known as large-scale simulation. In 
some cases, depending on the goals of 
the survey, this type models may 
manage with limited scale sets of 
theoretical ideas and data.  

All these model types may be used not only for 
explanation of relations or structures within the set of real 
world systems but also for creation of wider grounds for 
theoretical generalisation. An abstract model of a real 
system produced with the help of mathematical 
simulation enables understanding and explanation of 
functioning of the real world systems and forecast of 
forthcoming changes. 

 
4. Sustainable development models 

The goal of sustainable development is to combine 
economic growth, social progress and sparing use of natural 
resources, maintaining ecological balance and ensuring 
favourable living conditions for current and future generations. 
Development is fostered in a certain territory, in its 
natural environment, thus it is important to find out 
reasonable extent and form of development, so that life 

quality is maintained and negative impact on environment 
is reduced. 

Analysis of the sustainable development must be 
based on a systematic approach, not only planned but also 
consumption aspect, emphasising sustainable 
consumption and production. 

Planning is a political process where plans are 
drafted, activity directions are foreseen, and decisions are 
made by different level politicians. Proceeding from 
theory to implementation, five strategically major fields 
of activities are singled out: planning and infrastructure, 
human resources, environmental goals, culture and 
tourism, business. 

Sustainable development is a way to combine two 
different and sometimes contradictory approaches: 
“development-progress-growth” and “stability-safety-
environment”[3]. Brundtland Commission created this 
dilemma and was the first to formulate the goal of the 
sustainable development. 

Analysis of Lithuania’s sustainable development: 
urban development. Assessment of evenness of the 
development of Lithuania’s towns and regions with the 
help of the social and economic data given by Statistics 
Lithuania revealed that development of individual towns 
and regions of Lithuania is very uneven and the standard 
of living is very different. Generalising information 
drawn from 35 social and economic indicators it turned 
out that economic growth in recent years concentrated in 
individual towns which predetermined a perspective for 
their further development. 
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Fig. 1 Assessment of socio-economic development 
andstandard of living in 1998, 1999 and 2001 applying 
the method of a factorial analysis 
 

Results given in Figure 1 show that unevenness of 
development among Lithuania’s towns was increasing in 
1999-2001. Greatest changes were seen in socio-
economic situation and standard of living in Vilnius, 
Kaunas and Klaipėda. Changes that started during 
transformation from planned economy to relations of 
market economy are still going on, population with better 
education migrate to big towns and surrounding regions. 
Development was and is very intensive in Vilnius. 
Improvement in the standard of living in Vilnius 
conditions movement of population from other regions to 
work and live in Vilnius. This gave boost to housing 
prices in 2005. The carried out surveys show that housing 
prices differences give a rather vivid picture of 
differences in the standard of living in towns [4, 5].  
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Results of urban development given in Figure 1 do 
not reflect such an important sphere for Lithuania as 
tourism and the related active cultural life which is most 
active in resorts of Lithuania. 
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Fig. 2. Assessment of tourism development and cultural 
life in towns of Lithuania in 1998, 1999 and 2001. 
 

According to Figure 2, tourism and cultural life 
development was very successive in such resorts as 
Palanga, Neringa, Birštonas and Druskininkai. Intensive 
development of these resorts that started in 2001 still 
continues, which is evidenced by rapidly growing 
housing prices. 
Analysis of evenness of Lithuania’s development: 
foreign investment. Even greater differences in the 
standard of living are seen among towns and rural areas. 
Analysing direct foreign investment in 1996-2001, it was 
noticed that, starting with 1998, possibilities for regions 
of Lithuania to attract foreign investment kept decreasing 
and in 2001 only two clusters remained (Figure 3): the 
first cluster, covering Vilnius, Mažeikiai, Klaipėda and 
Ignalina, features high investment level, while the second 
cluster cover the remaining towns and regions with very 
low level of foreign investment.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 3. Degrees of alternatives (regions) arranged in descending order according to factor coefficients 

 
Regions that are very attractive for investment are at 

the top of the diagram, while less attractive regions are 
given at the bottom. These results show that most 
investment is made in regions located close to major 
towns or towns with plants important for the economy of 
Lithuania.[6]. Comparison of region groups in 1996, 1999 
and 2001 reveals that they are almost stable. One of the 
reasons for changes in degrees of regions was the 
administrative reform carried out in Lithuania One of the 
reform examples is Trakai region. In 1996 this region 
took first place but after the administrative reform its 
attractiveness decreased and in 2001 it is just one of many 
other regions. This change could be explained by the fact 
that part of the areas with large plants (Vievis, Elektrėnai, 
Grigiškës) was separated from Trakai region. Thus, it 
could be stated that present-day problems related to 
attraction of direct investment began in uneven 
development among towns and regions. Low standard of 

living could also serve as an explanation of emigration of 
population to other countries with higher standard of 
living. The greatest number of those wishing to emigrate 
to live and work in other countries is seen in regions with 
poor standard of living rather than in major towns of 
Lithuania.  
Analysis of the standard of living and housing  

Provision and quality of housing defines the 
economic level reached by the country and the degree to 
which social needs of population are satisfied. 
Improvement of living conditions is related to changing 
aesthetic and daily needs, supply of new domestic 
appliances. The changing standard of living is 
accompanied by the changing attitude towards housing as 
well as requirements with regard to housing, 
surroundings, comfort level. Living conditions exert 
influence on the demographical situation, family 
structure, family relations. The idea that a decrease in the 
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number of constructions reveals the deepening economic 
crisis proves to be true.  

The number of housing built in 1998 (4176) is 5.5 
times smaller than that in 1990 (22100). The greatest 
decrease in the volume of housing construction was 
observed in 2001 (Figure 6). In 2002, the number of 
dwelling houses started slightly growing. The annual 
construction of new houses accounts for 0.3%, and the 
annual turnover reaches 2.7% of the existing housing 
stock, while the EU average of this indicators is 
respectively 1.5% and 3.5% [7]. 
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Fig. 4. Change in housing built and GDP at constant 
prices 2000 per capita in LTL thous. in 1990-2003 

 
Figure 4 shows that construction volume has 

stabilised since 1995. The link between these two 
indicators is statistically significant only in the period 
1990-1994. It is described by a linear regression equation 
yi=-11905,6+1876,8xi, i=1,2,…,6. Both equation 
coefficients are statistically significant (with 5% 
significance level), and a determination coefficient is 
R2=0.92. 

Since 1995, no the statistically significant link has 
been observed between the built housing and GDP. 

Emigration of population from regions to major 
towns increased the lack of apartments in several major 
towns of Lithuania: Vilnius, Kaunas, Klaipėda, where 
most apartments were being built. In 2002-2005, small 
volume of constructions and growing GDP caused a 
dramatic price rise. Figure 5 illustrates the ratio of GDP 
and the price of newly constructed apartments with partial 
finishing in Vilnius. 

The link given in Figure 5, illustrated with the help 
of polynomial regression model, gives an equation y = 
0,000042x2 – 0,998x + 7801,6. In this equation a 
determination coefficient is R2 = 0,996, and this means 
that this equation describes 99.6% of the change in the 

price of newly built apartments with partial finishing in 
Vilnius in 1998-2005.  
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Fig. 5. Ratio of GDP and the price of newly built 

apartments with partial finishing in Vilnius 

 
Up to 5 time decrease in constructions during the 

mentioned period was conditioned by indirect public 
financing, and the private sector did not compensate for 
this decrease. That was influenced by relatively decreased 
income of population, large expenditure for new 
infrastructure, limited supply of land plots for 
construction, unsolved issues of land return. The carried 
out studies estimated the new apartment construction to 
be unsatisfactory due to high prices and lack of variety. 
Analysis of the gap in the standard of living between 
towns and regions applying a linear discriminant 
analysis method 

A discriminant analysis is used when discrimination 
or classification tasks should be solved. Usually a 
discriminant analysis is used when it is necessary to find 
out which variables give the best discrimination of two or 
more naturally formed groups [8].  

Discriminant analysis of 43 statistical indicators that 
define social and economic development of Lithuania’s 
towns and regions in 2002 revealed that the following 
indicators show the most vivid differences in towns and 
regions: the number of people with higher education (per 
1000 population); municipal budget revenue (thous. 
LTL/1000 population; share of town and regional 
municipalities in the national industry (%); migration (per 
1000 population); emergency housing (per 1000 
population) [9,10]. 

The key indicator of university education. Uneven 
distribution of people with higher education in towns and 
regions (Figure 6) conditions not only different 
competitiveness but also different possibilities to create 
better standard of living for oneself and for the 
community. 
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Fig. 6. Distribution of people with higher education in Lithuania (per 1000 population) 

 
These examples illustrate application of the 

developed methodologies in specific cases. Wide 
description of the developed algorithms, means for their 
realisation and application are dealt with in the given 
articles, where in every case conclusions and proposals 
are given alongside with the received results. 

Analysis of evenness of Lithuania’s social capital 
development 

The last 17 years of the transfer from the command 
to market economy have not only misbalanced the 
systems of urban, regional and rural development: they 
have not been successful with regard to social capital 
quality; moreover, during this period the social capital 
even deteriorated in certain regard. Based on the data of 
population census 2001, negative trends of education of 
people of rural areas of Lithuania could be seen. In spite 
of certain inaccuracy and presumptions, the following 
could be stated: 

o the education level in rural areas or small 
settlements is markedly lower than the average 
education level of Lithuania’s population; 

o the number of people with higher or college 
education in rural areas and small settlements has 
been vividly decreasing, while the number of 
people with secondary or basic education has been 
increasing; 

o cities mostly concentrate working population of 
20-59, while villages concentrate the major part of 
economically and socially inactive population; the 
share of inactive population (the age group of 0-14 
and older than 60) in cities accounts for about 
50%, while in rural areas it accounts for close to 
70% of the total population. 

Migration of educated and socially active population 
to the cities creates extensive preconditions for bigger 
disproportions in social and economic development of 
urban and rural areas. This is preconditioned by the lack 
of skilled employees, decline of the layer of people with 

higher and college education or transfer of their activities 
to the cities that grant higher living quality and more 
career opportunities. 

Lithuanian Statistical Department gives numerous 
data on the development of Lithuania’s counties, towns 
and regions. Discriminant analysis of these socio-
economic indicators (43 indicators that define social and 
economic development of Lithuania’s towns and regions 
in 2002 were surveyed) revealed that the following 
indicators show the most vivid differences in towns and 
regions: 

o education of population; 
o municipal budget revenue; 
o share of towns and regions in the national 

industry; 
o migration. 
The first place is taken by the indicator that has the 

greatest discriminatory power. It is education of 
population. Knowledge and technological development, 
application of innovations, transformation of society and 
changes in the way people think are uneven in towns and 
regions, and skilled population with the greatest 
intellectual potential, especially youth, are apt to be 
concentrated in major cities and surrounding regions. 
This increases not only the gap of the economic potential 
among urban and rural areas but also the knowledge gap 
that inhibits creation of competitive environment, 
implementation of modern technologies and 
dissemination of knowledge. Education of population 
forms the basis of the social capital without which 
innovation and evenly effective development of regions is 
impossible.  

Retardation or rural regions of Lithuania, low 
purchasing power and poor standard of living are a 
natural outcome of: 

o low quality human resources conditioned by 
poor education and lack of knowledge,  
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o poor entrepreneurship of people which 
conditions limited employment and solvency, 

o insularity  of municipal community 
conditioned by agricultural employment, living 
in small settlements, limited transit traffic and 
flows of visitors and tourists, 

o way of living which resembles the rural way of 
living in the first half of the 20th century with 
many elements of barter farms (self-produced 
products, lunch at home, etc.). 

Social capital naturally improves with the 
improvement of the standard of life, zero corruption 
tolerance and reasonable and sustainable changes in 
management. Lithuania’s social capital should be 
positively influenced by the EU membership and creation 
of single European area.   

Solution of the problem of poverty reduction by 
redistributing personal income is not easy. However, 
taking account of the fact that the outcome of 
development unevenness is severely felt in rural regions 
where most needy families live, it could be concluded 
that the agricultural policy pursued earlier and now is not 
good and agriculture of the country is being 
discriminated. In this stage of economic development 
special attention should be paid to the improvement to the 
standard of living in rural areas by reducing poverty and 
the number of families that are paid social benefits. Due 
to low income level, uneven development and 
comparatively high income differentiation in Lithuania, 
the number of people with very low earnings and the 
number of households of social risk that sustain on social 
allowances have been growing.  According to the data of 
the Ministry of Social Security and Labour, the number of 
such households went up from 12.6 thousand in 1996 to 
18.5 thousand in 2002, the number of children in such 
households went up from 29.9 thousand to 40.0 thousand. 

The outcome of such a situation is a high general poverty 
level and poverty of families with children. The greatest 
problem lies in the fact that poor families are not able to 
invest into education of their children and to grant them 
good education. 

 
5. Dcision-making support systems for regulation of 

development evenness  
 

Recently, with better perception of the fact that 
natural and human resources are limited and trying to 
avoid unsound environmental solutions and losses, more 
attention is being paid to long-term insights. When 
regional or urban planners face dangerous situations, they 
need reasoned analysis of potential future and assessment 
of settlement development dynamics. This is conditioned 
by increasing pace of changes and resulting difficulties 
encountered in adjusting future of a town or a region to 
the inert structure that exists. Decisions usually should be 
taken at the time when little information about the past is 
available, information about the present is not full, and 
information about the future is unreliable or not available.        

Scenario methods are a component of activity 
strategy (or strategic choice).  Analysis of activity 
scenarios makes it possible to give a systematic 
assessment of different possible versions of the unknown 
future. In this regard, a scenario is a view of possible 
future events and could serve as the grounds for certain 
target activity strategy. Every scenario is based in certain 
set of sustainability indicators.  

Activity strategy, sometimes known as political 
strategy, consists of several phases and may be construed 
in different ways. In practical terms, creation of activity 
strategy is an interactive process that in theory is given as 
closed circle (Figure 7). 

 

 

 

  

 

 

 

 

 

 
 
 

Fig. 7. Phases of the process of activity strategy model creation  
 

The created strategy may not be applied 
immediately, without checking the reliability of the 
model or without assessing its uncertainty and sensitivity.  

Uncertainty is linked to ambiguity.  Reasons for 
uncertainty are measuring errors, lack of information or 
poor perception of drives and driving mechanisms.  
Uncertainty undermine decision-maker’s trust in the 

1. Identification of problem 

4. Indeterminability and 
sensitivity analysis 

2. Determination of 
scenarios 

3.Scenarios evaluation 
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model and results forecasted applying the model.  
Uncertainty is like a comparative risk degree.  

When the model results in a single data sample and 
when there’s an intention to see whether data sets of 
different combination brings the same result or to get a 
different most probable result, a sensitivity analysis is 
carried out. Sometimes the notion “sensitivity analysis” is 
used in other sense, when it is necessary to define the 
most sensitive parameters that exert major influence on 
changes in the model results.  

Before starting practical application of the model 
results, a model reliability analysis is carried out by 
estimating the uncertainty related to the simulation 
process.  Applying the methods and procedures of 
uncertainty and sensitivity analyses, efforts are laid to 
understand why the models gives such results, and at the 
same time reliability of the model is increased and its 
narrowness is measured.  
Trends of regional development scenarios. 

1. Supporting scenarios. Continuation of the processes 
that currently take place serve as the grounds for this 
type scenarios. They are based on the structural EU 
aid and pay regard to common EU regulation norms. 
Frequent goal of these scenarios is narrowing 
regional gaps. These scenarios traditionally support 
agricultural production as a strategic provision to 
avoid socio-economic decline.  

2. Green scenarios. These scenarios see agriculture not 
like producer but like countryside conservator. The 
main drives are policy and management of 
landscape and soil. They are aimed at avoidance of 
polluting activities and abandoned areas, 
conservation of natural resources, advocating 
environmental ideas. 

3. Market scenarios. These scenarios are based on 
liberalisation of agricultural market and trade in 
agricultural products. In this regard, the main factors 
are free activities in the market, reduction of aid to 
agriculture and of export subsidies. These scenarios 
are divided into two classes: 

a) Gradual rearrangement of agricultural 
activities by instilling new methods and 
improving work efficiency. These measures 
should result in varnishing of small farms. 

b) Cooperation. According to this scenario, 
small landowners should cooperate, for 
example they should share modern 
agricultural machines, join efforts in market 
competition, etc.  In this case progressive 
farming may be introduced [11] 

 
6. Conclusions and recommendations 

 
1. The easiest and most simple way to make a 

decision is to extrapolate the existing trends. However, 
social, economic and ecologic environments are complex 
and intertwined, and goals of decisions are not 
unambiguous, and it is not easy to choose valid 
assessment criteria. The following question remains 

always relevant: to what extent the developed strategy 
and models will be effective when responding to sudden 
external changes and situations?  

2. Drafting of projects and programmes, assessment 
of their efficiency and usefulness, and successful 
implementation are not possible without a sufficient 
stratum of educated citizens and with a lack of 
experienced and competitive people. Development and 
application of intellectual knowledge and practical skills 
is a necessary and crucial presumption of economic 
development and successful innovation strategies.  

3. Many indicators reflecting the features of 
economic, social and ecologic objects are used when 
creating information models. Different methodologies are 
applied to reduce the number of indicators. Selecting a set 
of most important indicators or searching for derived 
indicators, the following main groups of indicators are 
singled out: main indicators, generalised aggregated 
indicators and derived component indicators. Multi-
dimensional statistical methods are used to construct 
them:  factorial, cluster or discriminant analysis. 

4. Analysing the change in socio-economic 
indicators, two opposite tendencies are visible. Applying 
linear models it is assumed that socio-economic changes 
may be explained by exogenous (external) stochastic 
shock.  On the other hand, these changes may be 
explained as a result of activities of endogenous (internal) 
nonlinear features of the system. Frequently, it is 
considered that socio-economic changes originate from 
economic factors, social changes, interaction of 
technologies and preferences. 

5. Multi-dimensional statistical methods are applied 
for determination and description of relations and patterns 
of features, determination of homogenous groups, 
transformation of data and reduction of amount, 
classification and description, development of integrated 
indicators and scales, and comparison and interpretation 
of changes of the received results in time. Dynamic 
models create possibilities for finding out the features 
influence of which will decrease or, on the contrary, 
increase in future. Dynamic models allow comparison 
and forecasting of results in a certain time segment.   

6. Application of multi-dimensional statistical 
methods encounters a number of problems. Multi-
dimensional statistical analysis includes complicated 
mathematical calculations and special notions, and 
description of calculation results requires assessment and 
substantiation of possibilities and peculiarities of 
application of these methods, as well as principles of 
functioning of mathematical models. Result interpretation 
is not simple and unambiguous. 

7. In those cases where uncertainty degree is high, 
scenario analysis becomes the main method for 
assessment of future changes and making rational 
decisions. All scenarios are analytical and clearly defined 
constructions of the future that present a set of possible 
alternatives. Every scenario is based in certain 
presumptions and conditions. They help decision-maker 
to assess the importance of these presumptions and to 
decide which scenario is most suitable.  The goal of 
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scenario method is to look at the functioning and internal 
links of a complex dynamic system. 

8. Application of the presented multi-dimensional 
analysis methodology and assessment of model 
parameters allowed making conclusions that economic 
transformation that took place in Lithuania in recent years 
has changed and unbalanced the system of towns and 
regions of Lithuania. Currently, uneven distribution of 
economic development and the standard of living is 
typical of Lithuania’s towns and regions.  The bets 
economic welfare is observed in the capital of Lithuania, 
Vilnius, and its region. Then follows the seaport 
Klaipėda, and it is followed by other major towns of 
Lithuania. The developed models allowed making a 
conclusion that towns and regions of Lithuania mostly 
differ by the following indicators: education of citizens, 
municipal budget revenue, share of towns and regions in 
the national industry, and migration. 
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