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Research background 

 Current urban researches have a focus on determining the adequate responses to 

sustainability challenges and increasing effectiveness of urban development processes. 

Population explosion in developing countries taking place almost entirely on urban areas, 

however our cities in developed counties struggle with sustainability deficit due to 

prevailing resource-management anomalies. The need for adapting to the negative effects 

of climate change is a dedicated part of these sustainability-related anomalies which may 

be burdened by the existing uncertainties and methodological gaps, therefore aiming to 

achieve urban sustainability can be hampered. Analysing the complex relationship of 

climate resilience and urban sustainability, moreover practice-oriented aspects of 

theoretical strategy-development processes are in the centre of my dissertation. Among 

the mentioned research focus, spatial feature of the assessments during the dissertation 

must be emphasised, that range from revealing global-scale connections of different 

approaches and definitions to analysing urban development practices on micro scale. 

 The selection of the topic is strongly linked to my previously conducted BSc and 

MSc theses, which focused on urban sustainability by analysing sustainability aspects 

regarding blocks of flats and by comparing sustainability performances of Budapest, 

Vienna and Warsaw. This research activity was maintained during the PhD process by 

analysing general urban sustainability issues, climate adaptation aspects on micro scale 

which can be encompassed by present PhD dissertation. 

 The amount of scientific papers and policy documents with a strong focus on 

climate urban adaptation is steadily and strongly increasing. Apart from this it can be 

seen as a clear fact that urban areas have a pivotal role in emitting huge amount of 

greenhouse gases consequently increasing adaptive capacity is indispensable in highly 

vulnerable cities. During the selection of the topic a hard decision must be made whether 

the dissertation paying more dedicated attention to mitigation of above mentioned 

emission or to the adaption to negative effects of climate change. The latter has been 

chosen based on several aspects. Firstly, it can be mentioned that there were need to 

make a clear commitment in the debate of the value anthropogenic GHG emissions, 

therefore a highly mitigation-oriented dissertation would focus on different solutions 

with regards to the reduction of GHG emissions. Consequently, determination of the 

anthropogenic drivers of climate change would be obviously inevitable. 
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 In my opinion environmental economics may not aim to take sides with above 

mentioned debates, however there is more chance to adapt to the inevitably negative 

effects of climate change. The Brundtland-definition of sustainable development devoted 

clear role to intergeneration responsibility, thus the existence of prolonged GHG-

induced negative impacts and responsibility are strongly connected, therefore there is a 

need of taking several effects into consideration apart from a potentially zero-emission 

future. Considering all the above, present dissertation focus on sustainability especially 

on urban level, moreover on adaptation to climate change as a specific issue of 

sustainable development. 

Objectives 

 Objectives of the dissertation are closely referred to the structure of the 

document, thus three main sections can be distinguished. In the first section there is a 

focus on exploring the interrelations between sustainability and climate adaptation, 

elaborating the definitional framework moreover preparing the ground for consequent 

application of previously defined concepts. The aim of the first section is to elaborate the 

main links between sustainability and climate-related adaptation in a strongly 

heterogeneous definitional environment. In the recent years numerous publications had 

been conducted which managed most of the sustainability challenges as a climate-

oriented issue. In my opinion adaptive capacity shall be interpreted within the frame of 

sustainability, therefore the main of the section is to demonstrate the previously 

mentioned assumption after a comprehensive literature review. Other objective of the 

section is to define concepts regarding climate adaptation such as exposure, sensitivity 

and adaptive capacity among the previously mentioned definitional heterogeneity in 

order to use these concepts in the further sections. 

 The second section of the dissertation has as complex system of aims as the first 

one, parallel with the changing structural frame. The first subsection is focusing on the a 

analysis of Hungarian urban climate strategies, therefore the main aim is to reveal the 

indicator-development issues regarding previously mentioned strategic documents. The 

next aim refers to analyse the potential comparability of urban sustainability and adaptive 

capacity through different urban authorities by applying data from transport sector. Thus 

the main objective of the subsection is to develop a set of indicators to assess 

sustainability of urban transport sector and adaptive capacity in case of different cities, 
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moreover to demonstrate the feasibility of comparability. Finally, the last dedicated aim 

of the second section is to collect, analyse and identify such mathematical-statistical 

methods which can increase the explanatory power of indicators in order to reduce the 

amount of data required in a highly data-poor assessment environment.  

 In the third section of the dissertation the research focus is on evaluating 

adaptive capacity on micro scale through ex-post assessment of main street removal 

project. The main aim is to demonstrate the theoretical framework elaborated in first 

section, namely climate adaptation shall be interpreted as a specific aspect within broader 

sustainability. Demonstrating above logic an assessment method has been developed. 

After applying this methodology, it can be stated that increasing adaptive capacity 

contributes to achieve broader urban sustainability goals, which process is strongly based 

on adequate indicator selection method. 

 Among above mentioned ‘thematic’ aims, the dissertation includes 

comprehensive goals in terms of developing solutions, indicators and actions which can 

be successfully applied in practice. Consequently, there is a distinguished aim for 

demonstrating applicability of previously revealed theoretical and conceptual 

interrelations and critics, therefore these solutions and methodologies can be applied 

easily and in a feasible way. 
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Correlation between sustainability and climate adaptation 

 Revealing correlation between sustainability and climate adaptation can be 

defined as the main pillar of conceptual framework elaborated in the dissertation. 

Nowadays a continuously increasing amount of scientific papers include assumption that 

sustainability challenges and barriers are almost entirely referred to climate change. In my 

opinion this hypothesis contributes to hide existing socio-economic failures, however an 

especially weak focus on social challenges can be introduces. Consequently, conclusions 

of current climate research shall not be entirely fitted to sustainability challenges and vice 

versa. Nevertheless, it seems obvious that both impacts caused by dramatically rapid 

climate change and existence of highly vulnerable urban areas include sustainability 

aspects which must be incorporated into scientific papers and dissertations. 

 In the first section of the dissertation revealing complex interrelations between 

sustainability and climate adaptation play a highly important role whether these concepts 

are in a hierarchical structure or they can be seen in a mutually complementary aspect. In 

order to demonstrate further assumptions regarding above mentioned theoretical debate, 

a comprehensive literature review has been made. Challenges of sustainability and climate 

adaptation on local scale, resource management issues, well-being aspects and conceptual 

background are all involved into literature review process. Summarising similarities and 

dissimilarities are crucial in developing conceptual framework, since both sustainability 

and climate adaptation seem to be a highly aim-centred concept. Thus, attitude to a given 

aim is critical in terms of sustainability and adaptation. According to several relevant 

studies sustainability can be identified as the aim itself, however increasing adaptive 

capacity is a tool to achieve sustainability objectives. This assumption is obviously weak 

in defining hierarchical or mutual feature regarding above mentioned concepts, however 

it can be agreed as a starting point. Nevertheless, involving previously mentioned 

resource management and well-being issues into theoretical framework demonstrates the 

hypothesis that adaptation to climate change can be seen as a specific aspect or 

dimension of sustainable development.  

 As climate adaptation is identified within sustainable development, this 

assumption has been distinguished and emphasised in many sections of the dissertation, 

however it is clear that adaptive capacity has environmental, economic and social aspects. 

Nevertheless, assuming and agreeing resilience as a dynamic interpretation of adaptation, 

the concept is necessary, but not sufficient criteria for achieving sustainability. This 
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dynamic feature of adaptation highly contributes in developing conceptual framework of 

dissertation which is applied in the further sections. However, the definition of adaptive 

capacity is published in a really diverse way in current scientific papers, moreover its 

Hungarian translation is different than English versions appeared in the international 

literature. Therefore divergent concepts regarding adaptation can be found in the 

literature, such as robustness from technology-oriented studies or resilience in ecology 

which latter has the same interpretation that applied during the dissertation. Urban 

systems, as individual ecosystems are interpreted in the dissertation, consequently climate 

adaptation in terms of resilience and dynamic adaptation shall be applied completed with 

sustainability principles. 

 Assuming resilience as the main feature of climate adaptation based on above 

mentioned literature review, an urban area which can adapt its subsystems to dynamically 

changed external conditions and can manage residents’ well-being and resources is 

obviously identified as a sustainable city. Applying this logical framework, adaptive 

capacity that identified within sustainability dimensions can eliminate conceptual 

contradictions during the further parts of dissertation. 

 As in the first section of dissertation, parallel assessment of sustainability and 

climate adaptation takes place, these concepts are appearing in further sections, however 

from a highly practice-oriented perspective. The previously described conceptual gives 

the opportunity to compare different urban areas regarding their sustainability and 

adaptation-related performances, moreover there is a chance to reveal the interrelations 

between micro-scale adaptive capacity and sustainability by evaluating urban renewal 

project of Budapest with application of an ex-post assessment methodology. In case of 

the latter, the conceptual background is referred back to the conclusions of the first 

section, therefore results from this part of dissertation can help to take indirect impacts 

and narrower aspects of urban climate adaptation into consideration. Summarising, 

indicators of assessing issues regarding adaptive capacity can be interpreted as a 

sustainability-related evaluation tool.  
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New scientific results 

 The new scientific results of the dissertation are expressed in four dedicated 

theses, from strategic-scale evaluation through analysing potential comparability of urban 

sustainability performances and indicator-development processes to assessing climate 

adaptation opportunities on urban scale. This latter gives the chance to link conceptual 

background of first section and the sustainability-adaptation interrelations manifested in 

the last section. 

 Obviously, hypotheses are linked to all of new scientific results. According to the 

first hypothesis, indicators regarding assessment of adaptive capacity are inadequate in the case of 

Hungarian climate strategies. During the development of present hypothesis and before the 

evaluation of related strategies, lack of legal regulations regarding climate strategies must 

be emphasised. Therefore qualitative assessment of Hungarian urban climate strategies 

with extensive evaluation of applied set of indicators was required to elaborate the first 

thesis of the dissertation. After the analyses of strategies, it can be determined that the 

main weakness of these documents is the lack of applied indicators through the 

monitoring processes which is a crucial part in strategy development. Therefore the main 

aim of the section cannot be reached considering the lack of indicators, however the 

previously mentioned hypothesis can be transformed into the first thesis of the 

dissertation by emphasising the most relevant deficiency of Hungarian urban climate 

strategies. As the dissertation itself can be treated as a policy-centred document, after all 

of the elaborated theses, policy recommendations can be found. Based on this method, 

potential set of indicators regarding water management and heat waves can be found 

after the first thesis, which is the following: 

Thesis No. 1. After the qualitative assessment of Hungarian urban climate 

strategies, it can be stated that indicator-development processes cannot be found 

in the monitoring phase which is based on the lack of strategy-development 

requirements and the reduced amount of thematic data on local scale. 

Publication related to the thesis:  

Csete, M., Buzási, A. (2016). Managing local adaptation processes in Hungary. 

International Journal of Management Cases, 18(1), pp.13-22. 
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 The second hypothesis is focusing on applied issues after strategy-scale, thus 

comparability of sustainability and adaptation performances of different cities is limited 

due to the amount of available data and the local-specific features. It can be seen that 

research focus is narrower compared to the first hypothesis and thesis, since the main 

part of analysis is on the applicability of strategies and set of indicators. The first step of 

developing the second thesis of the dissertation was to select transport sector as 

evaluated area because of extensive amount and high quality of available indicators, 

moreover transport sector can be seen as a highly climate-sensitive area of cities. 

 The main of second section of the dissertation is to develop set of indicators by 

collecting publicly available data which can be applied easily and effectively to compare 

sustainability and adaptive capacity of different cities. For this purpose, comprehensive 

review of literature was needed in order to reveal methodological background of 

comparability. After this evaluation it can be stated that majority of reviewed studies are 

focusing local scale and the need for comparing sustainability and climate-related 

performance is reduced. Beside the review of international literature, publicly available 

database of Hungarian Central Statistical Office has been surveyed. The main conclusion 

is that amount of indicators focusing on adaptive capacity within sustainable urban 

transport sector is highly limited. However the comparability of cities’ performance can 

be performed with a limited amount of indicators, but these indicators refer to NUTS3 

level, therefore assessment and comparability of local scale is not possible. 

 After reviewing the relevant international scientific papers and the Hungarian 

database, second thesis of the dissertation can be performed, which reflect to current 

data-poor environment, methodological burdens regarding potential comparability of 

highly local-specific urban areas. 

Thesis No. 2. Comparability of urban sustainability and adaptive capacity is 

limited due to methodological recommendations in the literature and the lack of 

available data. 

Publication related to the thesis:  

Buzási, A., Csete, M. (2015). Sustainability Indicators in Assessing Urban Transport 

Systems. Periodica Polytechnica: Transportation Engineering. 43(3), pp.138-145.  
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 In the third of the dissertation, previously assessed and determined strategy-, and 

methodology-related evaluations provide background to elaborate a third hypothesis: the 

currently applied information-driven indicator development process shall be refreshed due to amount of 

available and periodically collect data. The first step needed to transform the hypothesis into a 

thesis is to reveal main differences between information-, and data-driven indicator 

development approaches, moreover to reveal available and methodologically stable 

mathematical-statistical solutions. Information-driven approach refers to the complete 

need of urban planners in developing and selecting indicators to better evaluate a given 

aspect of their cities, therefore amount of indicators involved into monitoring system is 

as complete as possible. Under this approach, need for involving extensive amount of 

indicators can easily exceed the available magnitude of data, therefore disturbances need 

to be considered. By contrast to information-driven methodology, during data-driven 

indicator selection, main limitation factor is the availability of data, however this reduced 

amount of indicators consequently decreases the explanatory power of our set of 

indicators. For the purpose of unlocking existing conflicts in the application of above 

mentioned approaches, mathematical-statistical methodologies have been collected and 

evaluated, moreover applicability of them has been tested. Using different mathematical-

statistical methods, such as regression or correlation analysis can contribute to reduce 

dimensions. Taking all of the mentioned aspects into consideration, smaller amount of 

indicators can maintain or increase the explanatory power of a given set of indicators by 

applying mathematical methods, therefore monitoring phase of previously mentioned 

climate strategies can be more effective and easier-to-use. 

Thesis No. 3. Main limitation factors of currently applied data-driven indicator-

selection methodologies can be bridgeable by applying mathematical-statistical 

methods, thus more effective urban development strategies can be performed. 

Publications related to the thesis:  

Buzási, A., Csete, M. (2016). Modified Scorecard Method for Evaluating Climate 

Aspects of Urban Transport Systems. Periodica Polytechnica – Social and Management Sciences, 

24(1), pp.65-73. 

Csete, M., Buzási, A. (2016). Managing local adaptation processes in Hungary. 

International Journal of Management Cases, 18(1), pp.13-22. 
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 The last thesis and hypothesis of the dissertation are closely linked to previously 

develop theory- and strategy-oriented conclusions by involving micros-scale assessment 

into the research focus: increase of adaptation capacity may contribute to enhance urban 

sustainability by applying climate-related urban development principles. It can be seen that present 

hypothesis makes a link between sustainability-adaptation conceptual frameworks from 

the first section and new scientific results regarding strategy- and indicator-development 

processes. To verify the hypothesis, there was a need to assess climate-friendliness of five 

main street renewal projects of Budapest in an ex-post way by. The assessment 

methodology can be divided into three parts: mitigation, adaptation and awareness raising 

categories have been evaluated during the complex examination of climate-orientation of 

five main street renewal projects. Climate-friendliness and sustainability performance of a 

given project is described by applying a three-scale evaluation system with ‘+’, ‘-‘ and ‘0’ 

values, thus not only the general value of a given project, but also an indicator-selective 

assessment can be conducted. Common points of selected main streets are the main 

street feature and the need for reducing traffic flows which was the central aim of 

projects. Applied set of indicators to assess climate-friendliness of a given project can be 

understood as sustainability indicators by revealing indirect impacts. Fourth thesis of the 

dissertation is based on previously mentioned indirect impacts, thus indicators to 

evaluate adaptive capacity can describe urban sustainability on a broader scale through 

the sustainability-adaptation theoretical interrelations developed in the first section of the 

dissertation. 

Thesis No. 4. Application of climate-friendly urban development processes 

increases local adaptive capacity which contributes to enhance urban 

sustainability. 

Publication related to the thesis:  

Csete, M., Buzási, A. (2016). Climate-oriented Assessment of Main Street Design and 

Development in Budapest. Journal of Environmental Engineering and Landscape Management, 

24(4), pp.258-268.   
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