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Introduction

Lithuania, as others counties in Europe Union, faces with a problem of decline in Hinterland areas. Analyzing Hinterland decline we should pay attention that Hinterland areas are in a distance of 50 km and more to coastal zones and to metropolitan areas and larger cities. Most of these Hinterland areas suffer from a long-term decline in population, Europe has not experienced for hundreds of years. Decreasing demand of employment in agriculture and in lesser competitive SME structures with an increasing mobility makes people move away from Hinterlands, leading to lesser active and over-aged population, lesser economic and social activities and waste of houses and infrastructure. This process might create a "downward spiral" accelerating and combining several decline processes with waste areas, loss of central functions in neighboring towns and decreasing attractiveness and competitiveness of whole regions (Hinterland, 2006). 
This paper presents the experience of five European countries like Germany, Lithuania, Denmark, Poland and Russia (Karelia and Pskov region) implementing the Hinterland project where the main purpose is to manage the process of decline in the Hinterland areas by modern, innovative spatial development approaches. Decline has to be organized even where no or only few potentials can be found or expected, affecting a stronger consciousness about decline and its long-term character. Also stronger potentials with effects on stabilization or even slight growth must be found, bundled and mobilized most effectively - using bridges to neighboring “Vorderland” regions for wider co-operations till the end of 2007 year. 

Lithuanian university of agriculture coordinated the work of preparation the methodology for Hinterland decline evaluation. The modeling of the decline process management in the Hinterland areas was supported by all activities, involved into the project implementation. The model of Hinterland decline evaluation is based on Multi-criteria analysis methods.
The object of research – the process of decline in Hinterland areas. 

The purpose of research  - to present the model of decline management in Hinterland areas and mathematical model for decline level evaluation. 
The methods of research - logical and scientific analysis and synthesis, graphical depiction.

According to the results of research the model of hinterland decline management could be applied to the rural development as a new approach. Nowadays rural development management becomes a major area for research. 

Results 
Decline conception in „hinterland“ areas. The concepts „hinterland“ and „vorderland“ are frequent in foreign literature. At the beginning of XX century for describing of the concept „hinterland“ A. Alix uses the word „umland“ („land around“ – in Germany). This word can be found in all XIX century German dictionaries, though the beginning of this word usage may be related with XV century. Today concepts umland and hinterland have no differencies. The region, land out of town or port, sometimes as a part of a country, which have no developed infrastructure and with alow amount of people, can be called as „hinterland“ (All experts, 2006). The same description of this concept is presented by K. Andriotis (2006). He describes „hinterland“ as an area with peripheral, rurality, limited infrastructure and possibilities. It is rural areas, from which people departs to other towns with purpose to find better resettlement possibilities. „Hinterland“ can be also decribed as not developed region (Discionary, 2006; Encyclopedia..., 2006; Hinterland, 2006), which is far away from the urbanizied areas.  So „hinterland“ is rural area, related with urbanizied area, such as a port (Dictionary, 2006).
The usage of the concept „hinterland“ in Lithuania begins not so recent. By V. Zulkus, „hinterland“ is  territorial market – economical rearward, which is two-way related with center. Economical rearward was needful fore each market center as supplies of provision and other products. For example, the „hinterland“ of Palanga in X-XII centuries has about 12 km radius and 70 km2 area (Zulkus, 2006).  Also is possible to describe the „hinterland“ as a region, which is near the center (industrial, commercial, port), in other words, town encirclement, which is in a town gravitational influence zone, i.e. to a 60 km ring around the town (Vanagas, 2003, 1996; Wiktionary, 2006...). According to J. Vanagas (1996),  the „social vacuum“ is established in this ring as the result of intensive migration to town. It is important to mention, that especially here remains less potentially active persons, young people rarely departs to high schools from here and it is larger concentration of social pathology expressions (alcoholics, public order disturbance).
It is important, that in suggested by V. Christaler typical scheme of rational dislocation of service centers it is not only separated levels of „central places“ hierarchy, but also are presented „hiterland“ areas and amount of people (Vanagas, 2003).
B. Vermeire, X. Gellynck, H. Steur, J. Viaene (2006) and others scientists have been working in the field of modeling the processes of rural development. Therefore, the process of decline management will be presented firstly (Fig. 1).
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Fig. 1 Decline management model


The decline management process includes four stages:

1 stage. Planning and organizing – it is the base for permanant results and its orientied to the present state. This stage includes the finding of problems solutions by using known methods. It begins from the informatikon packet about hinterland areas, which are in decline, from created index system and from the methodics about research of decline in hiterland areas. After that, according to collected and processed data there are separated the types of hinterland areas with decline; SWOT anglysis is used to identify the possibilities of development with local resources; to identify subjects, which are possible to use the development possibilities; to etablish the anglysis of strategical documents.
2 stage.  Implementation stage – it is realization of problems solution. So it is important to identify people problems, suspenses in objective areas, to find all possible methods for problems solutions; to formulate international and regional development scenario, based of local people providences; to activate objective areas people; to inform, to teach and to consult the people; to manage the changes and the risk.
3 stage.  Support stage – it is support the process of implementation the problems solution. The new relations between hinterland and vorderland are established and (or) the old relations are renewed; comunnity network creation is supported ; management of people resources.
4 stage.  Monitoring stage – the whole process of problem solution is verified and estimated compatibility of strategic documents; estimating of internal factors; estimating of external factors; recomendations for improvement of law documents; the control system is created and its maintenance mechanism is predicted.
The local resources are grouped according to the criteria of decline management in decline management model (Lazarevaite, 2006), which are related with decline research by causative relations:

1) economical – agricultural and forestry enterprises, industrial and trade enterprises, commercial enterprise, shops, service enterprises etc.;

2) social – public organizations, youth activity organizations, rectory activity organizations, seignior activity organizations etc.;

3) environmental – protected areas, historical buildings and ensembles, monuments etc.
The mathematical model of decline evaluation was created according to research work in five European countries since 2006 year – Germany, Lithuania, Polland, Denmark, Karelia and Pskov regions (Russia) – by realization INTERREG III B project of dimensional development possibilities of Hinterland on a way of solution of decline problems.
The decline is inverse process to development, so its estimating shows the level of decline and development, where the decline is conversely proportional to development. The model of decline evaluation can be used not only for hinterland areas, but also for rural areas.
According to the understanding of decline as a complex process, which includes the economic,social, environmental and cultural aspects of decline, it is purposeful to apply methodics, based on multi-criteria analysis methods, which allows to connect various means of index and to estimate decline in various aspects. Suggested methods structure is presented (Fig. 2). The purpose of creating of decline methodics is to initiate and manage thechanges in hinterland areas.

[image: image2]Fig. 2 Decline evaluation model
Multi-criteria analysis requires to have the qualitative and quantitative indexes of decline, established minimal and maximal means and importance. The decline in hinterland areas must be estimated by three stages:

1 stage – preparation – the decline problem is identified.

2 stage – planning – it is necessary to create the index system, to establish the primary index means, to establish the range scale and importance of indeles.

3 stage – evaluation – it is important to estimate and agregate the indeles, to calculate the common decline index ant to establish the type of decline.

The system of indexes for estimation the decline in hinterland areas is composed according to the purposes of estimators. The decline describing indexes can be espressed in various units, for example, qualitative indexes can be expressed in money, kilometres or in other physical units, and quantitative – in points. By trying to estimate the various decline indexes influence on the common decline index, the importance of each index is established by expert method. Different experts can differently to estimate the importance of indexes. For decreacing of expert opinion tendency, the average of each index importance must be calculated. The sum of importance indexes must be equal to one. Quantitative and qualitative indexes must be agregated for their comaparing. For these purpose it is established the minimal and maximal means for each index. After that the indexes must be established, which increasing means makes positive influence, and the indexes, which decreasing makes positive influence on decline.

Agregated indexes means are calculated as the difference between ideal and established mean (Hylenbroek, 1997).  The common calculated mean of decline index should be in a range between zero and one. Wherewith the mean of index is nearly to one,  the decline in hinterland areas is less.

Multi-criteria analysis methods can be used for researching of decline in hinterland areas, because they allows: 1) to estimate the decline, by using qualitative and quantitative indexes; 2) to estimate the common index of decline; 3) to evaluate the influence of separate indexes to common decline index; 4) estimate the decline complexitively in economical, social, environmental and cultural levels. However, it is possible to variate thes methodics, according to decline understanding,  objective groups needs, estimators purposes and the applying possibilities.

Conclusions

1. Created decline management model could be used for rural development research. Hinterland decline is investigated as integrated process as well as rural development by the same dimentions like economic, social, environmentas, and cultural. The evaluated indexes could present the decline and development process at the same ares as they are conversely proportioned. 

2. The rural dvelopment research could be implemented on the base of decline evaluation model based on the Multi-criteria analysis methods.
3. The created mathenatical model allows: a) to estimate the decline, by using qualitative and quantitative indexes; b) to estimate the common index of decline; c) to evaluate the influence of separate indexes to common decline index; d) estimate the decline complexitively in economical, social, environmental and cultural levels.
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Summary


The Baltic Sea Region is characterised by various Hinterland areas. Most of them suffer from a long-term decline. But the problem of decline is not enough investigated, because of that the object of this article like a decline process in Hinterland areas was chosen. While the lack of literature and basic knowledge area felt. Foremost the conception of Hinterland, Vorderland, and decline is determinated. The experience of foreign countries like Germany, Karelia and Pskov Region, Russia is analysed in the article. When there were not univerally criterions and indicators, the methodology for decline evaluation was work out. 


The methodology under the multicriteria valuation methods allows evaluating the decline in hinterland areas from the point of various criterions.  
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