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The method of identifying planned goals of sustainable development of the Dubrovnik region in coordination with the sustainable development principles is being established. The method consists of: drafting a structural-functional model of the regional system, evaluating the compatibility of its features with the ideal region, evaluating the compatibility of its features with comparable regions, evaluating sustainable development features, and identifying planned goals.
1. Introduction
Dubrovnik is the urban regional centre situated at the Adriatic coast, in the south-eastern most part of Croatia. The coastal area of the urban Dubrovnik region has been imprinted by the intense construction and influx of inhabitants, leaving the hinterland to stagnate and fall behind, with the reduction in the number of inhabitants.
A balanced development and preservation of space is being attempted through spatial planning in accordance with the principles of sustainable development, as cited in the legal documentation which regulates the area of the spatial planning and urbanism in Croatia.
The principles of sustainable development have been set up in the form of declaration in the United Nations strategic document titled Agenda 21. This action plan for solving the development and environmental problems in the 21st century was adopted at the “Earth Summit” – the United Nations Conference on Environment and Development held in 1992 in Rio de Janeiro. It proposes a number of mutually coordinated actions which would enable development to be economically, socially and ecologically sustainable. Sustainable development, promoted through the Agenda 21, is based on the compatibility of economic development with the use of environmental resources and ecosystems. An effort is being made to adapt the standard of living to the environmental potentials without depletion of natural resources – their quality and level of efficiency should remain the same in order to sustain future generations.
Agenda 21 defines sustainability principles, that is to say the principles of sustainable development of the environment, future, quality of life, fairness, precaution and broad thinking. The first – physical “endurance” of the environment is the measure for identifying utilization possibilities of natural resources and intensity of human activity. The goal is to ensure the preservation of the environment in the state which would further sustain human life. The second – it should be ensured that future generations will be able to settle their own needs. The third – the quality of life should be ensured not only through material, but also social, cultural, moral and spiritual values. The fourth – a fair distribution of wealth, opportunity and accountability among nations, as well as different social groups within each nation, should be ensured. The needs and rights of the poor and those in inferior positions are to be protected. The fifth – protection from the negative influences on the environment, caused by actions or development of the current situation, is to be ensured through precaution and foresight. The sixth – the solution of a complex sustainability problem is attempted to be achieved through the involvement of all factors influencing the problem in the process of finding its solution.
However, in the process of spatial planning of the urban Dubrovnik region, the existing compatibility between regional and sustainable development has not been valorized yet. Also, a method of adjusting the planned goals of spatial development with sustainable development has not been established.
2. Hypotheses and goals 
Sustainable development in spatial planning is researched through two hypotheses. Research goals are accomplished through proving those hypotheses to be correct.
Hypothesis 1 – It is possible to demonstrate and valorise compatibility of the structurally-functional regional system with the principles of sustainable development.
Goal 1 – To evaluate the existing compatibility of the Dubrovnik regional system with sustainable development.
Hypothesis 2 – It is possible to establish the method of determining compatibility level of the regional spatial development planned goals with the principles of sustainable development.
Goal 2 – Through the application of the method, establish the Dubrovnik urban region spatial development planned goals.
3. Methodology
The research uses the method established in the paper “Structural and functional transformation of the Osijek region – valorisation of sustainable development factors in the urban region model” for the evaluation of the existing compatibility of the urban Dubrovnik regional system with the principles of sustainable development. It is used for: 1. drafting the structural-functional model of the regional system in order to demonstrate its structural and functional features; 2. evaluation of compatibility of the researched region with an ideally organized region according to the principles of sustainable development; 3. compatibility evaluation of the researched region with the nearby comparable regions; and 4. evaluation of features of the regional sustainable development.
The conducted research is supplemented by the fifth stage, thus forming «The model method of determining planned goals compatible with the sustainable development”.
Drafting of the structural-functional model of the regional system
Drafting of the structural-functional model of the regional system consists of drafting the structural and drafting the functional model of the system.
The structural model of the regional system consists of structural elements: construction, infrastructure, landscape, tourism and industry. Data from the cartographic and supplemental sources is being collected for the construction of the model from which regional features constituting the structural model are being identified. The results of the structural model are presented through thematic charts of individual features or overall features.
Drafting of the functional model of the regional system starts with the identification of the functional elements in the structural model, followed by the identification of groups of elements and linear groups. The last step is the identification of the spatial units. The results of the functional model are also presented through thematic charts with integral or individual overview of particular functional features.
Absolute valorization
Absolute valorisation evaluates divergence of the features of the researched system from the ideal regional model which exhibits features of the urban region ideally organized according to the principles of sustainable development.
Absolute valorisation of the structural-functional model consists of construction of the model of the sustainable development factors and absolute valorisation of its features, with the evaluation of the urban region system.
The construction of the model of the sustainable development factors starts with the analysis of two groups of indicators. The first group consists of four restriction indicators of the utilization of regional features: restriction of utilization of construction, infrastructure, landscape and industry. The second group consists of indicators of sustainability of its system: the indicators of the integral functional system, decentralization, common direction of development and local development.
The indicators are analyzed within their groups and spatial units of the region. The indicator features are incorporated into the model of the sustainable development factors and presented through thematic charts with individual or integral overview of factors. The results are also systematized in tables with numerical expressions of features of the regional system coordinated with the principles of sustainable development. Divergence from the ideal region, organized according to the principles of sustainable development, is evaluated through the A-KOOR grade. This grade is expressed individually and for the entire group of factors: construction, infrastructure, landscape, industry, integral functional system, decentralization, common direction of development, local development and urban region. A-KOOR is a decimal number on the scale from 0 to 1.
Relative valorization
Relative valorisation evaluates the divergence of features of the researched model from the realistic regional model. The regional model displays features of the comparable urban regions sample.
Relative valorization of the structural-functional model consists of construction of the model of sustainable development factors, A-KOOR grade and the relative valorization of the features with the evaluation of the regional system.
Also examined is the divergence of features of the researched region from the realistic region. The realistic region consists of the representative sample of comparable regions. The regional sample is selected according to the criteria of comparability – immediate, local and global surroundings. A regional system model, as well as a model of sustainable development factors and an A-KOOR grade are determined. The grades are systematized in a tabular fashion and their median value is calculated. This value represents the A-KOOR of the realistic region. The relationship between the A-KOOR of the researched and realistic region is analyzed and the R-KOOR grade determined. R-KOOR is a decimal number on a scale between -1 and 1.
Evaluation of the structural-functional system
The evaluation of the structural-functional system contains results of the absolute and relative valorization. It consits of absolute and relative grade.
Through the implementation of the absolute valorization an A-KOOR grade is expressed, and through the implementation of the relative valorization the R-KOOR grade.
The KOOR grade is expressed after the tabular systematization of A-KOOR and R-KOOR grades. KOOR = A-KOOR (R-KOOR).

Determining planned goals compatible with sustainable development 

Determining planned goals compatible with sustainable development is the fifth stage of the conducted research.
Planned goals are part of the Development plan compatible with sustainable development which is aimed at setting up a unique development concept created through the integral instead of sectoral approach to solving spatial problems. The goal is to establish action strategies where the planning process does not end with the establishment of planned goals – because it is based on a continuous process which includes monitoring and prompt correction of constituent parts of the Development plan regarding the activities in space.
That is the reason for determining planned goals for the Development plan compatible with sustainable development. Its structure contains a hierarchical relationship between action strategies titled: “Priorities”, “Measures”, “Actions” and “Projects”.
Priorities are action strategies with the aim of fulfilling planned goals which influence the entire region. The goal of implementing the Priorities is the development of the entire region and that is why they are not sector specific. The Development plan consists of up to five long-term Priorities.
Measures are an action strategy with the aim of fulfilling priorities of the regional development. The goal of implementing the Measures is fulfilling the Priorities through a homogenous collection of measures, and that is why they may be sector specific. The Development plan consists of up to five mid-term Measures for each Priority.
Actions are an action strategy aimed at fulfilling the Measures in specific areas of the regional development. The goal of implementing the Actions is to fulfil the Measures through a homogenous collection of Actions, and that is the reason why they are spatially and sector specific. The Development plan consists of up to five short-term Actions for each Measure. Actions are mechanisms for establishing concepts according to which specific Projects could be realized.
Projects represent the implementation of specific Actions. In order to realize a Project one needs to: 1. determine the role of the Project within the Development plan – each Project to be realized needs to be a part of a specific Action, which belongs to a specific Measure, placed within a specific Priority; 2. devise the overall Project – determine its postulates, goals, users, activities and results; 3. know all the participants taking part in the Project – the initiators, decision makers, investors and partners; 4. determine the Project features – duration, target area and innovation level; 5. identify all suppositions enabling the realization of the Project – from human and institutional resources to regulatory framework; 6. establish the indicators which would enable the monitoring of the success rate of the Project realization – in order to correct and supplement it; and 7. ascertain possible connections with other Projects – for the possibility of supplementing other Projects and creating synergies which would multiply their effects.
Planned goals within the Development plan are determined as features of the structural-functional model of the regional system, in relation to the expressed compatibility valorisation grade of the regional system with sustainable development.
The grades for regional valorisation are determined in relation to the sustainable development indicators. That is also the reason why planned goals are determined in relation to the indicators of sustainable development features. They are determined in relation to all categories: A. indicators of utilization restrictions and B. indicators of the system sustainability.
Development plan consists of:
A. Priorities: Planned goal for sustainable development – accomplish utilization restriction 
A.1. Measure: Planned goal for the region – accomplish construction utilization restrictions 

A.1.1. Action: Planned goal for each spatial unit – to place components which cause the need for controlled development of construction into construction component groups  
A.1.1.1. Projects: Planned goal for each project – realization of the Action

A.2. Measure: in the region – accomplish infrastructure utilization restrictions

A.2.1. Action: in each spatial unit - to place components which cause the need for controlled infrastructure development into infrastructure component groups 
A.2.1.1. Projects: Planned goal for each project – realization of the Action 
A.3. Measure: in the region – accomplish landscape utilization restrictions 
A.3.1. Action: in each spatial unit – to place components which cause the need for controlled landscape development into landscape component groups

A.3.1.1. Projects: Planned goal for each project – realization of the Action 

A.4. Measure: in the region – accomplish industry utilization restriction
A.4.1. Action: in each spatial unit – to place components which cause the need for controlled industry development into industry component groups
A.4.1.1. Projects: Planned goal for each project – realization of the Action
B. Priorities: Planned goal for sustainable development – accomplish system sustainability 

B.1. Measure: in the region – accomplish local development (accomplish the emersion of all kinds of structural components in spatial units)
B.1.1. Action: in each spatial unit – connect groups within the spatial unit with the help of single infrastructure routes

B.1.1.1. Projects: Planned goal for each project – realization of the Action

B.2. Measure: in the region – accomplish the integral functional system (accomplish mutual interconnection of all spatial units of the region through interjacent outlines)
B.2.1. Action: in each spatial unit – to connect groups from the spatial unit with those from the adjacent spatial units through single infrastructure routes

B.2.1.1. Projects: Planned goal for each project – realization of the Action

B.3. Measure: in the region – accomplish the common development direction (accomplish the emersion of integral strokes which would connect all of the spatial units in the region) 

B.3.1. Action: in each spatial unit – to connect groups from the spatial unit with those from the remote spatial units through multiple infrastructure routes 

B.3.1.1. Projects: Planned goal for each project – realization of the Action

B.4. Measure: in the region – accomplish decentralization (accomplish the simultaneous emersion of local and integral strokes in all spatial units of the region) 
B.4.1. Action: in each spatial unit – simultaneously connect: groups within the spatial unit through single infrastructure routes and groups from the spatial unit with those from the remote spatial units through multiple infrastructure routes
B.4.1.1. Projects: Planned goal for each project – realization of the Action
4. Results
Overview of the Dubrovnik urban region features
The research results demonstrate the features and evaluation of the structural-functional system of the Dubrovnik urban region – Croatia (the city: 50.000 inhabitants/ the region: 130.000 inhabitants).
The representative sample of comparable regions consists of the following urban regions: Ibiza – Spain (the island: 100.000 inhabitants), Cannes – France (the city: 70.000 inhabitants), San Remo – Italy (the city: 50.000 inhabitants) and Rhodes – Greece (the city: 40.000 inhabitants/ the island: 160.000 inhabitants).
Dubrovnik – Croatia

The structurally-functional model of the region consists of construction components with the urban centre the size of 52 hectares and 82 settlements. Infrastructure components consist of 117 kilometres of regional roads. Landscape components consist of 4 hectares of water area (rivers). There are 50 tourism components situated in the region, in the guise of tourist areas, routes and destinations. There are no industry components. The region consists of six spatial units with 5 strokes, 30 groups and 125 components. The strokes consist of four connected outlines and one local outline.
In the Dubrovnik region, the features most compatible with the sustainable development features are those of the integral functional system, and the least compatible are the features of restricting industry utilization, decentralization, the common development direction features and local development features.
Picture 1. Structural-functional system of the Dubrovnik region in the year 2006

Created by: K. Šmit, 2007
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Overview of planned goals compatible with sustainable development for the urban Dubrovnik region
Planned goals are expressed in percentages of increase, decrease or status-quo for the overall Development plan, as well as for its Priorities and Measures. Planned goals of Actions and Projects are fulfilled through their complete realization.
Planned goal of the Development plan is to increase the compatibility of the Dubrovnik regional system with the sustainable development features by 10%.
Planned goals in the Development plan are:
A. Priorities: increase the utilization restrictions by 10%
A.1. Measure: maintain the construction utilization restrictions in the region

A.2. Measure: increase the infrastructure utilization restrictions by 10% in the entire region
A.3. Measure: increase the landscape utilization restrictions by 10% in the entire region
A.4. Measure: increase the industry utilization restrictions by 10% in the region
Table I. 

Comparative numerical overview of A-KOOR, R-KOOR and KOOR grades
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a) emersion of groups with construction and tourism components – groups with indicators (a) / total number of regional groups: (gr) = a/gr

b) emersion of groups with infrastructure and tourism components – groups with indicators (b) / total number of regional groups: (gr) = b/gr

c) emersion of groups with landscape and tourism components – groups with indicators (c) / total number of regional groups: (gr) = c/gr

d) emersion of groups with industry and tourism components – groups with indicators (d) / total number of regional groups: (gr) = d/gr 

e) emersion of connector strokes in spatial units of the region – spatial units with indicators (e) / total number of spatial units of the region: (pcr) = e/pcr

f) emersion of local and integral strokes in spatial units of the region – spatial units with indicators (f) / total number of spatial units of the region: (pcr)= f/pcr

g) emersion of integral strokes in spatial units of the region – spatial units with indicators (g) / total number of spatial units of the region: (pcr) = g/pcr

h) emersion of all kinds of components in local strokes – spatial units with indicators (h) / total number of spatial units of the region: (pcr) = h/pcr

i) indicators of features of regional sustainable development: total – (a/gr+b/gr+c/gr+d/gr+e/pcr+f/pcr+g/pcr+h/pcr) / 8
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B. Priorities: decrease the system sustainability by 20%
B.1. Measure: decrease local development by 30% in the region (decrease the emersion of all kinds of structural components in spatial units)

B.2. Measure: increase the integral functional system in the region by 40% (increase mutual interconnection of all spatial units of the region through interadjacent strokes)
B.3. Measure: increase the common development direction in the region by 50% (increase the emersion of integral strokes which connect all of the spatial units in the region)
B.4. Measure: increase decentralization in the region by 10% (increase the simultaneous emersion of local and integral strokes in all of the regional spatial units)
5. ANALYSES
The results of the application of the “Model method of determining planned goals compatible with the principles of sustainable development of the urban region” allow the control of spatial plan features – gained through the “from the top down” method – or projects – gained through the “from the bottom up” planning method. Compatibility of spatial plan regulations with the planned goals of the Development plan harmonized with sustainable development is being examined in the first analysis. The second analysis examines the role of the projects in fulfilling planned goals of the Development plan harmonized with sustainable development.
Analysis of the from-the-top-down planning method on the example of the island of Mljet - Saplunara
The island of Mljet is the most remote island in the Dubrovnik region, with 300 mostly older inhabitants. In the Saplunara inlet, at the eastern end of the island, there are no organized settlements, but there are spontaneously created groups of vacation homes without supporting infrastructure.
One of the goals for the island of Mljet is to stimulate development and activate its eastern part so it would contribute to sustainable development of the entire Dubrovnik region.
The analysis is aimed at determining the Project program which would enable the fulfilment of planned goals of the Development plan compatible with sustainable development of the region. The Project program is determined in respect to the Priorities, Measures and Actions.
The Project program is determined in order:
A.1. – A.4. To realize the Project while preserving the existing construction restrictions and increasing infrastructure, landscape and industry restrictions.
B1. To build a new group consisting of a small number of different content. To connect the group with other island settlements. To supplement the content of new groups with the content of the existing settlements and vice versa.
B.2. To establish naval connections with settlements on neighbouring islands and the mainland. To build a port next to the new group which would make interconnection possible. To integrate the new group with neighbouring spatial units.
B.3. To incorporate the new group into the regular ship transportation routes in the region. To actively include the new groups into the realization of the common direction of regional development.
B.4. To interconnect the system of ship transportation routes with the road infrastructure system on the island. To make accessible the content of the new group to the entire region. To facilitate the decentralization of the regional content through the new group.
Analysis of the from-the-bottom-up planning methods on the example of the city of Dubrovnik - Srđ
Srđ is the hill situated on the outskirts of the Old city Dubrovnik. The top of the Srđ hill is a plateau with a rural settlement consisting of 50 mostly older inhabitants. Srđ has no connections with Dubrovnik through a modern traffic and communal infrastructure.
Srđ is the planned location for the construction of a Golf reserve with a golf course and 100 vacation homes.
The analysis is aimed at determining the role of the Project in accomplishing the planned goals of the Development plan compatible with the sustainable development of the region. The role of the Project is determined in respect to the Priorities, Measures and Actions.
The role of the Project is determined:
A.1. – A.4. The Golf reserve Project controls the construction, infrastructure, landscape and industry restrictions. They are established only for the area in which the Project is realized. Controlled are only those features of the houses, infrastructure, landscape and industry which contribute to the success of the Project. The Development plan is partially realized through the Project.
B.1. The Golf reserve Project creates a group of a small number of different kinds of content. However, apart from the city of Dubrovnik, it is not connected with the other settlements in the spatial unit. Also, the content in the existing settlements is not used to supplement the content of the Golf reserve or vice versa. The Project does not help realize the Development plan.
B.2. The Project creates a reserve which does not create ties with the groups from the neighbouring spatial units. The Golf reserve is not integrated into the content and functions of neighbouring spatial units of Elafiti islands or Konavle, thus not realizing the Development plan.
B.3. The Golf reserve is not included into the functional system of the region through multiple traffic corridors. Therefore, it has no influence on the realization of the common direction of regional development. It is situated outside of the system; it is neutral and independent of the region. Its realization does not help accomplish the Development plan.
B.4. The Golf reserve is not connected to the content within the spatial units, nor the content of the remote parts of the region. Therefore, the content of the Golf reserve group do not contribute to the decentralization of the region. The Project does not play a part in the implementation of the Development plan.
6. CONSLUSIONS
Hypothesis 1 is correct – It is possible to demonstrate and valorise compatibility of the structural-functional system of the region with the sustainable development principles.
Goal 1 was accomplished – The existing compatibility of the Dubrovnik urban region system with sustainable development was evaluated. Also evaluated was the compatibility of the features of the comparable regions. The features of the Dubrovnik urban region system are more compatible with sustainable development than those of comparable regions in the Mediterranean (Ibiza – Spain, Cannes – France, San Remo – Italy and Rhodes – Greece).
Hypothesis 2 is correct – It is possible to establish a method of determining planned goals of the spatial development of the region compatible with the sustainable development principles. 
Goal 2 was accomplished – Through the implementation of this method planned goals of the spatial development of the Dubrovnik urban region are determined. Analyzed are the possibilities for its application in determining the program (example: island of Mljet – Saplunara) and the role of the Project (example: the city of Dubrovnik – Srđ) in accomplishing planned goals of the Development plan compatible with the sustainable development of the region.
The established method can be used in practice, for identifying guidelines for urban region planning in Croatia and Europe.
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