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Abstract 

In order to analyse the interaction of three components of sustainable development – economic, social and environmental – they 
must be defined in quantitative terms. In this respect, the ecological development plays a special role, since both economic and 
social development goals must conform to environmental protection restrictions. The ecological development, just as the other 
components of sustainable development, is a complex thing that manifests itself in many different ways. The indicators that express 
them have various dimensions, and their manner of change can vary, i.e. one indicator rises as the situation improves while another 
may fall. Multi-criteria methods are well suited for the qualitative analysis of such manifestations. The goal of this paper is to 
perform a comprehensive analysis of Lithuania’s regional economic and ecological development using the MDE method (Multi-
criteria Different Evaluation), taking into account factors that both positively and negatively affect the ecological situation, and to 
determine the effect that economic development has on ecological development. 
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1. Introduction 

Of the three components necessary for sustainable development, ecological development plays a special role. This 
becomes obvious when the interrelations between said components are analyzed in detail. We can see that the 
objectives of both economic and social development have to be compatible with the environmental limitations. Only 
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in such cases will the main objectives of sustainable development – to meet the current needs of society by such ways 
and means that do not compromise the ability of future generations to meet their own needs – be achieved. However, 
in order to manage the process of sustainable development, its components must be assessed in a quantitative manner. 
Each one of these components is a complex phenomenon that is in reality expressed by many aspects. The indicators 
expressing them are multidimensional, as well as being different in the nature, i.e. an increase of the value of some 
indicators shows an improved situation, while an increase of another indicator may show a deteriorating situation. 
Therefore, multi-criteria methods are suitable for the quantitative assessment of such phenomena [1–3, 18].  
An analysis of the literature shows that different views are applied in practice [4–7]. One of these is called the MDE 
(Multicriteria Different Evaluation) method, which allows for an assessment of the specific components of ecological 
development as a phenomenon [8].  

This article describes an attempt to carry out a complex assessment of the economic and ecological development 
in the regions of Lithuania, employing the MDE method. To achieve this goal, an analysis of the literature, a multi-
criteria analysis and mathematical statistics were employed. 

1. Description of a multi-criteria assessment using the MDE method 

This method was used for an analysis of the impact of economic development on the ecological development in 
Southeast European countries [8]. Its essential feature is that the factors responsible for improving the ecological 
situation and deteriorating it are integrated into one model. This model, in short form, is: 
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where:  
Kj – value of the j country (region) using the multi-criteria MDE assessment method  

iw – weight of the indicator i ( ni ,1 )  
 – normalized value of the indicator i showing an improvement in the ecological situation  
 – normalized value of the indicator i showing a deterioration of the ecological situation  

m – number of indicators with the increase of their values, which shows an improving ecological situation ( mi ,1 ) 
l – number of indicators with the decrease of their values, which shows a deterioration of the ecological situation ( ni ,1 ). 

It is not difficult to notice when m or l = 0, i.e. when (1) formula does not contain indicators, the values of which 
show an improvement or deterioration of the situation, we have a multi-criteria assessment SAW (Simple Additive 
Weighting) method [9]:  
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where: 
– normalized value of the indicator i. 

The MDE multi-criteria assessment method differs from the SAW method in the procedure for the normalization 
of the values of the indicators. The MDE method uses the following method of normalization [8]: 
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