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    Introduction


    Research goal and significance of the urban resilience concept


    The concept of urban resilience is a modern approach which tries to explain the dynamics of complex, multidimensional, open systems that cities form nowadays. Contemporary American cities are gradually moving away from the concept of sustainable development which stressed “green building” and “smarter growth” towards creating an “urban resilience potential” in facing the unprecedented social, economic and environmental challenges of the 21st century.


    Urban development trends also towards continuous retrofitting with the use of “green” technologies, improvement of efficiency of resources utilization, higher energy efficiency, new financial incentives, vast access to ICT, development of creative industries, effective urban land management, combating “urban sprawl” and social polarization. At the same time, the city of the twenty-first century has a different level of vulnerability to the negative economic phenomena such as financial and economic crises which enforce their economic structural change. Some cities adapt relatively fast and well to these changes, while in others structural changes cause decline. The concept of urban resilience comes across to explain this phenomenon.


    Thus, the scientific goal of the project refers to researching factors determining the type, way, scale and speed of activities undertaken for the purpose of creating a new set of structures and procedures in cities towards changes in their surroundings with the application of the urban resilience concept. Research problems include the following issues: what kinds of factors determine a cities’ capacity to survival and recovery in economic, social and environmental terms.


    The essence of the project is to determine the degree of resilience and vulnerability of a city — as an open, dynamic, and multidimensional system — towards complex impacts of its surroundings. Final outcomes of the project include: preparing a methodological framework for analyzing a city’s resilience, creating international research cooperation deaing with the urban resilience concept, identification of factors determining a city’s resilience, preparation of a comparative analysis of resilience for selected cities.


    The research plan


    The scientific goal of the project is linked with the research of factors determining the type, way, scale and speed of activities undertaken for the purpose of creating a new set of structures and procedures in cities towards changes in their surroundings with the application of the urban resilience concept. According to the concept of urban resilience, resilience refers to the diversity of research fields connected, for example with urban landscape transformation, local demographic changes, “shock” shifts in a city’s economic structure induced by external factors.


    The city as an open, complex, multidimensional system impacted by external factors starts (or does not) adaptation and self-organization processes measured by different economic, social and environmental dynamics. Identification of factors determining the type, way, scale and speed of activities, undertaken for adjustments and self-organization processes, allows for possibly the best adaptation of a city to changing surrounding conditions, and for explanation of economic, social and environmental dynamics.


    The general research plan focused on the implementation of research objectives — of a diagnostic, evaluation and normative character — which allowed for the formulation of a methodological framework for the urban resilience survey, and then the framework’s empirical verification. Formulating the concept for methodological framework for the urban resilience survey included the following research objectives:


    
      	objective 1. Indication of the contemporary development challenges of cities along with the identification of external factors significantly affecting the development processes.


      	objective 2. Identification of changes of economic, social, environmental, technological, political, institutional structures’ configuration, which took place in cities in light of external factors impact.


      	objective 3. Identification of internal factors — conditioning cities’ capacity for survival and recovery — determining changes of economic, social, environmental, technological, political, institutional structures’ configuration, which took place in cities as a result of external factors impact.


      	objective 4. Creating a method for evaluating the degree of a city’s resilience, allowing for making recommendations and formulating principles in order to improve a city’s resilience.

    


    Empirical verification of the methodological framework for the urban resilience survey (objective 5 of a horizontal nature with regard to other objectives) was made through case studies of selected European post-industrial cities. These types of cities show significant dynamics in social, economic, environmental, technological, political and institutional processes (sometimes negative). Thus, changes which took place in post-industrial cities constitute part of shock-changes / shock-shift, i.e. terms stressed in the urban resilience concept.


    For the purpose of capturing the diversity of types, ways, scales and speeds of activities undertaken for creating new configurations of city structures and processes towards surrounding changes, case studies were taken into account from selected European post-industrial cities which are at different stages of transformation, and which are additionally characterized by a different degree of success in the adaptation processes. Moreover, case studies of selected European post-industrial cities assumed an analysis of the extreme case (the best and the worst case) along with formulation of methodological framework for a city’s resilience survey. Finally, the case studies included the following city pairs:


    
      	Poland: Katowice and Bytom,


      	Czech Republic: Ostrava and Karviná,


      	Deutschland: Dortmund and Gelsenkirchen,


      	United Kingdom: Glasgow and Newcastle.

    


    Detailed survey plan included the following research tasks which implemented the project objectives:


    
      	
        for objective 1:

        
          	Contemporary challenges of cities’ development — the task was linked with identification — based on regional, national and international tendencies — of social, technological, economic, environmental and political changes as well as cooperative and competitive relations.


          	External factors determining cities’ development dynamics — the task was linked with preparation of a list of external factors which significantly impact cities’ development dynamics in configuration with their social, technological, economic, environmental and political systems. Identification of key external factors (“drivers”) was performed by examining their interrelations with internal factors — according to the assumption in research task 3.3.

        

      


      	
        for objective 2:

        
          	2.1. Dynamics of urban structure in the field of economic & technological structures — the task referred to research of cities’ economic structure changes in fields like existing and new production chains including high-tech, low-tech, modern services, creative industries as well as issues with the efficiency of cities’ economic structures (techno-economic dynamics).


          	2.2. Dynamics of urban structure in the field of social & cultural structures — the task referred to research of changes connected with demographic structure, migrations, human capital, poverty, unemployment, inequality in infrastructure and housing accessibility, social polarization, values and attitudes resulting in local community behavior changes, gentrification, ghettoization (socio-cultural dynamics).


          	2.3. Dynamics of urban structure in the field of environmental & land use structures — the task was linked with research of changes which referred to: impacts of new and existing technologies on the level of environmental pollution, infrastructure access costs, energy efficiency, the use of transportation means, urban land use, creation of “green infrastructure”, waste management (environmental-spatial dynamics).


          	2.4. Dynamics of urban structure in the field of institutional & political structures — the task referred to research of changes connected with: planning and management of city development, institutional capacity, institutional networking, empowerment of key local actors into processes of city planning and management, potential of public services provision, capability of external financial resources up-take, ability to attract foreign investors to cities (institutional-political dynamics).


          	2.5. Urban dynamics interrelationships — the task assumed identification of internal factors which determine the dynamics of urban structures in all indicated fields along with specifying “driving” factors i.e. factors which determine dynamics in a given field, and simultaneous impact on dynamics in other fields.

        

      


      	
        for objective 3:

        
          	3.1. Internal factors determining a city’s resilience — the tasks concerned identification of internal factors in mentioned fields which exemplify processes of cities’ adaptation to changes resulting from the surroundings which are external factors.


          	3.2. Internal factors determining a city’s vulnerability — the tasks concerned identification of internal factors in mentioned fields — for dynamics exemplifying restrain of the processes of cities’ adaptation to changes resulting from the surroundings which are external factors.


          	3.3. Interrelationships of a city’s resilience and vulnerability factors with external factors — the task was lined with determining the impacts’ interrelations among factors (internal and external) in order to generate linkages which define cities’ resilience.

        

      


      	
        for objective 4:

        
          	4.1. Evaluation of a city’s resilience degree — it was done by research focused on examining relationships dynamics, i.e. techno-economic, socio-cultural, environmental and political-institution dynamics with portfolio analysis.


          	4.2. Paths of a city’s resilience — it was done by identifying cities’ adaptation paths (resilience trajectories) to changes in the surroundings made on the basis of evaluatinga city’s resilience degree (task 4.1) and configuration of internal factors of a city’s resilience and vulnerability.


          	4.3. Recommendations, principles for creating a resilient city — the task refers to the determination of — on the basis of tasks 4.1 and 4.2 — principles concerning strengthening factors deciding about a city’s resilience and minimizing the factors which impact the deepening of a city’s vulnerability.

        

      

    


    The overall research project idea is presented in the figure below.
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    Fig. 1. The research project idea



    The analysis, concepts and conclusions included in the book are the result of a research project funded by the National Science Center (according to decision no. 2011/01/B/HS5/03257) titled Urban Resilience Concept and Post-industrial Cities in Europe implemented between 2011 – 2014. The project was also organizationally supported by the international research network of the Regional Studies Association named: Transition and Resilience for Post-Industrial Agglomerations in Central Europe carried out between 2011 and 2013. The National Science Center research project was carried out by representatives of the University of Economics in Katowice (Poland), the Technical University in Ostrava (Czech Republic), the University of Applied Sciences in Leipzig (Germany) and the Strathclyde University in Glasgow (United Kingdom). Research teams were supplemented with representatives of the offices of the City of Katowice and the City of Bytom.
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    Theory and methodology

  


  
    Chapter I

    Urban resilience and post-industrial city


    Adam Drobniak


    1. Resilience, urban resilience, urban economic resilience


    Given the current financial and economic crisis of the end of the first decade of the 21st century there is no clear pattern as to which cities have been hit more severely then others by its impact. Interestingly, the cities which were usually resistant to various shocks, such as London, are struggling with the crisis in terms of their economic downsizing as much as the more peripheral cities and regions on the fringe of Europe. The concept of urban resilience opens up interesting prospects for urban and regional studies regarding the impact of changes on cities (and regions). Studies — of city’s resilience and vulnerability to the changes caused by the crisis, or a different type of shock such as transformation of its economy — show that such systems are not fully controllable.


    Thus, the urban resilience approach is more focused on the identification of factors, conditions, actions for the best adaptation of the urban system and self-organisation to challenges, rather than normative formulation of recommendations on how to manage such a system. The subject of urban resilience is, to some extent, the consequence of research from post-positivistic epistemology (Walker et al., 2006) and applies systemic thinking i.e. understanding of the subject of study as a complex, multidimensional system.


    The idea of resilience to urban and regional studies has been introduced by the debate about sustainable development along with adaptation to climate changes (Simme et al., 2009). Urban resilience is also triggered by concepts referring to vulnerability to threats and disasters, floods, tsunami, earthquakes, environmental hazards, water and energy shortages (Bosher, Coaffee, 2008). In this respect, urban resilience leads to debates on the management of such threats and disasters[1].


    The Latin root of resilience is “resilire” which means “to leap back or to rebound” (Simme et al., 2009). Generally speaking, the notion of resilience is the ability of an entity or a system to recover from disturbance and disruption of some kind. The category of resilience is used to show the relationships within the observed system, which is the subject of disruptions — like crisis, or forced economic transformation, to name but a few.


    There is much ambiguity regarding the term of resilience, and there is no universally agreed definition of resilience in economics as well as in regional and urban studies. So, we have quite long list of definitions, such as:


    
      	reaction to specific extraordinary events and shocks (Simme et al., 2009),


      	stability of a system against interference, but it is more than a response to it; it is a kind of systemic property (Welter-Enderlin, 2006; Lang, 2010),


      	capacity to avoid and manage natural and human-induced hazards (Bosher, Coaffee, 2008),


      	concept for understanding managing complex socio-ecological systems (Walker et al., 2006).

    


    Recently, resilience has been perceived as a concept for understanding, managing and governing complex socio-economic-ecological systems (Walker et al., 2006). Complex adaptation systems of people, economy and environment are described as being self-organized with a few critical processes creating and maintaining this self-organisation (Hooling, 2001). Such systems may also be perceived as “interlinked in never-ending adaptive cycles of growth, accumulation and transformation, restructuring and renewal” (Lang, 2010; Urban, 2011) — these stages create opportunities for innovation.


    The notion of regional resilience is linked with concepts referring to: learning regions, self-organisation, innovative milieus and industrial districts (Hudson, 2010). In turn, the notion of urban resilience may be perceived as a degree to which cities are able to tolerate disruption before re-organizing around a new set of structures and processes (Alberti, et al. 2003). According this, urban resilience is not only a “response to an impact” (such as a disaster or economic decay) but it also means a society and economy that is flexible and able to adjust in the face of uncertainty. This leads us to the following definition of urban resilience: the ability of a city to anticipate, prepare for, respond to and recover from a disturbance (Barnett, 2001, Foster, 2007).


    Urban and regional studies also employ the notion of economic resilience. Research questions pertain to a city’s or region’s recovery after external shocks and the re-establishing of its former state of equilibrium is considered. Thus, urban economic resilience is seen as the capacity to solve local economic problems in a way which generates long-term success. Local and regional development is often the subject of disruptions such as (Simme et al., 2009):


    
      	periodic economic recession,


      	rise of major competitors elsewhere,


      	unexpected closure of plants,


      	technological change.

    


    The way local economy responds to these “events” shows in consequence how it develops and evolves. Finally, we may say the urban economic resilience is:


    
      	the ability of a city’s economy to:

        
          	maintain a pre-existing to shock level of growth,


          	return to previous (i.e. pre-existing to shock) level of growth,


          	or completely change the economy structure and at least reach the previous level of growth — after experiencing external shock.

        

      

    


    The level of local growth could be measured for example by level of: output, employment, population, migration.


    Only few researchers use the notion of resilience to urban or regional development problems. These include: Hill (Hill et al., 2010), Wial, Wolman (Hill et al., 2008), Gerst, Doms, Daly (Gerst et al., 2009), Hassink (Hassink, 2010). Among others, the notion of resilience is used in application to different aspects of socio-economic development. For example:


    
      	Gleaser and Saiz (Gleaser et al., 2004) conduct research on the importance of human capital in a region’s resilience. According to them human capital along with educational attainment or skills of a region’s workforce is the major driveforce for growth and resilience,


      	Briguglio (Briguglio et al., 2006) investigated the concentration of a nation’s export in a few industries. According to him that kind of concentration inhibits resilience and suggests similar hypothesis for relation between regional export industries and resilience,


      	Duval (Duval et al., 2007) conducted research referring to public policies that restrict firms’ ability to lay off or reassign workers. Those kinds of restrictions make shock less severe, but also make them last longer. Policies that inhibit layoffs or promote unionisation have similar effects,


      	Feyrer (Feyrer et al., 2007) carried out research on counties that experienced automotive and steel industry job losses in late 1970s and early 1980s in the U.S. According to him, employment and population of these counties grew slightly a few years after the shock, but then failed to grow within approximately two decades following the shock. Counties with dominance of automotive or steel industry were more shock-resistant if located near large metropolitan areas,


      	Christopherson and Clark (Christopherson et al., 2007) claim that growth and regional resilience may be inhibited by the domination of: regional labor markets, suppliers, R&D pipelines or channels of informal business association and communication by a few large, vertically integrated firms,


      	according to Nunn (Nunn, 2009), region-specific institutions, behavioral norms, knowledge, and technology have a long-lasting impact on the economic development of countries and regions, as well as on their resilience,


      	Desmet and Rossi-Hansberg (Desmet et al., 2009) conducted research on regional resilience. According to them, regional economies may be restored if their firms can introduce new goods or services for export or use new technologies to produce such goods and services after experiencing shock in a relatively quick way,


      	Gerst (Gerst et al., 2009) prepared a study which explores the different path of development in IT centers located in urban areas in the U.S. (after the IT bust in 2000). The research revealed that the impact of decline and the path of recovery varied considerably, showing differences in the urban economic resilience. IT centers specialized in IT services performed better than those dealing with manufacturing because of their highly educated labor force. Some IT centers, specialized in IT services, even maintained growth due to their adjustment to changes in demand,


      	Kolko and Neumark (Kolko et al., 2010) conducted a study on economic shocks to regional and industry employment. According to them, the level of employment is less likely to decline in locally owned chains of companies.

    


    One may find a direct reference to the concept of urban economic resilience in Hill’s research on urban economic resilience in metropolitan areas of the U.S. (Hill, et al., 2010). According to him, cities that experienced employment shocks recover to their pre-shock employment rate, but not to their pre-shock employment levels within eight or fewer years (Hill, et al., 2010). A metropolitan area’s industry structure affects the likelihood that the region will experience a downturn (old structure — higher probability of downturn). Durable goods manufacturing results in a metropolitan area being more susceptible to economic downturns because of cyclical demand for durable goods, which makes employment in that sector vulnerable to economic shocks. It could be resilient again in case of possible rise of demand for such type of goods.


    Health care and public administration make a city less vulnerable to shock. Similarly, a large number of major diversified export industries makes a metropolitan area less likely to experience downturn. Thus, the less concentrated a city’s export sector is, the more protected it is from economic shocks. Areas with more flexible labour markets may be likely to recover their employment after shock. However, a large share of population with low levels of education is more susceptible to downturns — it could be resilient if after a shock, pre-shock demand for low qualified workforce will return.


    On an international level one may also find the examples of research networks, projects and institutions aimed at examining the resilience concept in the regional and urban context. For instance: Building Resilience Regions — a research network establish in 2006 by MacArtur Foundation (Building Resilience Regions, 2006); Stockholm Resilience Center — organized into themes that address different issues of resilience, adaptation, vulnerability and transformation (Stockholm Resilience Center, 2010); World Bank’s Cities Alliance (World Bank Cities Alliance, 2010); Resilience Alliance Initiative for Transitioning Urban Systems Towards Sustainable Future — a research network established in 2007 by CSIRO Canberra, Arizona State University, Stockholm University (Resilience Alliance Initiative for Transitioning Urban Systems towards Sustainable Future, 2007).


    2. Urban economic resilience — research approaches


    Urban economic resilience is unlikely to be invariant over time. It may depend on the nature of shock and changes over time as well as on the specificity of a city’s socio-economic structure, which also evolves over time. This creates two basic approaches to the study of urban economic resilience. They include:


    
      	the economic equilibrium approach (Simme et al., 2009; Hill et al. 2010),


      	the evolutionary approach linked with adaptive cycle models from the panarchy theory (Simme et al., 2009; Hill et al. 2010).

    


    The equilibrist approach is more traditional and is sometimes referred to as “engineering resilience”. It is focused on the stability of a system near an equilibrium or steady state and returning to pre-existing equilibrium (Pimm, 1984). It is also explained as the ability of a system (such as a city) to absorb and accommodate perturbations without structure transformation or with collapse. This means that shock moves a city’s economy off its equilibrium growth path but with the assumption of self-correcting forces which bring it back onto the growth path (like on figure 2).


    [image: ]


    Fig. 2. Response of an economy to shock — equilibrium approach


    Source: Simme et al., (2009)


    The problem with equilibrium approach is that, if the urban economy resilience is defined as the ability to return to equilibrium after shock, it is difficult to reconcile the notion with the idea of qualitative urban development and evolution (which assumes the fundamental change of structure and new equilibrium). According to the equilibrium approach, the more resilient a city is, the less it would change over time.


    In the evolutionary approach it is assumed that a city is an example of complex adaptive systems. It is a living, dynamic, connected, and open system — evolving in numerous varied ways to both internal interactions and the influence of external factors (Batty et al., 2004). Therefore, resilient urban economy would be one capable of absorbing and accommodating extreme shocks without any significant change, or that one which is able to quickly and successfully create new socio-economic structures (Simme et al., 2009).


    Therefore, there are several possible states and growth paths instead of a single one, and a city’s economy may be shifted from one such equilibrium to another through shocks. A resilient economy would be one that adapts successfully, resumes, or constantly improves its long run equilibrium path (Simme et al., 2009) — see figure 3.
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    Fig. 3. Positive response of an economy to shock — evolutionary approach


    Source: Simme et al., (2009)


    In contrast, a non-resilient city’s economy would be one which fails to transform itself successfully and instead becomes “locked in” a frame of outmoded structure, lowering its growth path (Simme et al., 2009) — see figure 4.
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    Fig. 4. Negative response of an economy to shock — evolutionary approach


    Source: Simme et al., (2009)


    3. Urban resilience — research perspectives and the adaptive cycle model


    In case one link the resilience concept with urban aspects and the evolutionary approach — this opens up four possible research perspectives (Simme et al., 2009):


    
      	
        General Darwinism — which emphasizes the variety and adaptability of a system (such as a city). According to this, in urban dimensions:

        
          	variety means structural or sectoral diversity of firms and their behavior,


          	adaptability means the potential of local firms and institutions to adjust to changing circumstances in an appropriate way, for example by unfolding new behavior patterns such as innovations.

        


        Putting variety and adaptability together, it is expected that high levels of variety and adaptability influence the urban economic resilience in a positive way.

      


      	
        Path Dependency Theory — the standard path-dependency concept assumes the notion of “lock-in”. This is the process whereby an urban economy becomes “locked in” a particular trajectory of economic development (David, 2005). Imparting the “shock” into the path-dependency concept leads to two basic interpretations:

        
          	first: an urban economy is resilient if it is able to maintain its “lock-in”. Thus it is a positive attribute of an urban economy. This is akin to the notion of “engineering resilience” (positive lock-in),


          	second: “lock-in” has a negative attribute as holding back the adaptation processes of urban economy. So, path-dependency undermines urban economic resilience (negative lock-in).

        

      


      	
        Complexity Theory — according to it, an urban economy represents a complex adaptive system, characterized by several features, such as (Martin et al., 2007):

        
          	degree of connectivity — refers to functions and relationships that are distributed across the system elements,


          	boundary between a complex adaptive system and its environment. It is neither fixed nor easy to identify, which makes its operational closure difficult (like an economy linkages in and out of a city),


          	self-organisation which imbues a complex system with the potential to adapt its structure and dynamics to respond to changes from external environment or internal shifts.

        

      


      	
        Adaptive cycle model from panarchy theory — it links resilience with the “adaptive cycle”. It assumes a four phase process of continual adjustment in socio-economic and environmental systems. Each phase of the model is characterized by different levels of three dimensions (Simme et al., 2009):

        
          	the potential of accumulated resources for the system, such as: competences of local firms, skills of local workforce, local institutional forms and arrangements, physical and soft infrastructure,


          	the internal connectedness of system actors or elements — it relates to patterns of trade and untraded dependencies among local firms, local network of trust, knowledge spillover, formal and informal business associations, patterns of labor mobility,


          	resilience — perceived as a measure of system vulnerability to shock. High resilience is associated with phases of creative and flexible response — they would depend on the innovative capacity of local firms, entrepreneurial capabilities and setting up of new firms, institutional innovation, access to investment capital, willingness of workers to improve educational attainments.

        

      

    


    The adaptive cycle model from the panarchy theory applied to urban economy includes two loops (Pendell et al., 2008):


    
      	first: exploitation to conservation — this is the emergence, development and stabilisation of a city’s economic structure and growth path,


      	second: release and reorganisation — this is the rigidification and decline of a city’s economic structure and growth path, as well as opening up of new, potential types of activity and growth sources for exploitation.

    


    The movement between these phases (see figure 5) in an urban economy is as follows (Pendell et al., 2008):


    
      	in the exploitation phase urban growth develops, human and knowledge capital are accumulated, new local industries exploit comparative advantages. Resilience is high;


      	in the conservation stage — as growth continues, the connectedness among elements of urban economy increases and the pattern of development becomes rigid. Thus, resilience to potential shocks decreases;


      	in the release phase — if shock appears, structural decline and loss of growth momentum are likely to follow. Firms close down or move out of the city. The degree of connectedness decreases. Old production patterns and institutional forms unravel and resources are released. Resilience is low but may increase;


      	in the reorganisation phase — connectedness is low, the potential for creating new paths is high. The trajectories of development are opened and therefore resilience is high. If, at this stage, new activities such as new technologies are introduced and start to be exploited, new comparative advantages appear. A new round of urban growth and accumulation is set in motion.
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    Fig. 5. Adaptive cycle model and urban economic resilience


    Source: Hoolling (2001), Simme et al. (2009)


    4. Shocks, disruptions and types of cities within the resilience concept


    In the broader sense one can distinguish various types of shocks which may impact a city. These include, among others (Holm et al., 2012): economic recessions, technological shocks (e.g. the introduction of new technologies), institutional shocks (e.g. free trade areas) and environmental shocks (e.g. natural disasters). Some further considerations regarding shocks are needed from the economic perspective. Some urban economies are resilient to shocks, while others suffer substantial downturns. Thus, according to Hill’ research (Hill et al., 2010), cities may suffers from four kinds of shocks:


    
      	global economic shock — caused by a downturn in the entire world economy, such as the financial crisis in recent years,


      	national economic shock — caused by a downturn in the national economy,


      	sectoral industry shock — caused by a downturn in particular industries that constitute an important part of a city’s export base, e.g. the automobile industry,


      	other shocks — caused by other external factors, such as natural disaster, movement of an important firm or institution out of a city.

    


    These shocks are not mutually exclusive. Therefore, an urban economy may experience more than one of them simultaneously. Not all shocks throw a city’s economy off its prior growth path. This means that (Hill et al., 2010):


    
      	if a shock does not lead to a city’s economic downturn, the city may be referred to as “shock-resistant” to that shock;


      	if a city’s economy is adversely affected by the shock, one considers it “resilient”, provided that it returns onto its prior path growth or a new path growth within a relatively short period of time. This means that a city’s economy simply bounced back because of a favorable shift in the demand for its existing products, or because of an upgrade of existing technologies, or because of the manufacturing of new products;


      	if a city’s economy does not return to its previous growth path we call it “not-resilient”.

    


    It should also be noted that a city’s prior growth path is not necessarily a good thing if, for example the prior growth path was low or stagnant or environmentally harmful. According to these findings there are few types of reactions to shocks or disturbances (Defining disaster, 2011). That are:


    
      	improvement — after experiencing a shock, the city structures bounce back to a higher level than from before disturbances, because of its ability to create a better path of growth,


      	recovery — after disturbances the city structures return to the previous level of growth,


      	partial recovery — it occurs when the city structures recovered after a shock but in a worse state than before,


      	collapse — the city structures do not tend to recover after experiencing a shock.

    


    As Wink noted (Wink, 2012), urban economic resilience allows also for the identification of city types wth regard to their vulnerability to shock. According to him, the following may be distinguished:


    
      	untouchable or insensitive cities which have a relatively ‘closed’ economic structure, and thus they are insensitive to the effects of economic shocks (‘city-island’),


      	open cities with a relatively open local economy linked with the global economy. These cities are sensitive to the global conjuncture, but at the same time they bounce back to their previous path of growth in a quick way (‘roller-coaster city’),


      	overtaking cities whose local economies are able to overtake economic shocks by way of creating changes in a forward-way (‘vanguard-city’).

    


    After the presentation of empirical studies, this typology may be supplemented by another category i.e.: ‘sunken-cities’ (Drobniak, 2012b). They are characterized by: loss of their local economy relationships with the regional, national and global economy, and long term gradual disappearance of the socio-economic potential.


    5. Urban resilience and post-industrial city transition


    Just as the rise of industrial cities was associated with drastic urban problems, environmental or rural depopulation, their transformation towards post-industrial cities raises a number of issues. Examples might include cities in Great Britain like Glasgow, Manchester, Liverpool and Newcastle; French cities like Lille or Saint-Etienne; the German cities of Chemnitz and Dortmund Jena; American cities like Pittsburgh and Detroit or even Polish cities such as Bytom, Katowice, Radom, Walbrzych and Zabrze. Start of the period of transition towards the post-industrial city (Western European and American cities entered the period of transformation in the 1980s and 1990s; in Central Europe, the transformation process was launched at the turn of the 20th and 21st centuries) marked the emergence of a number of negative attributes associated with the period of change, showing their sensitivity to changes occurring in the surroundings.


    One of such attributes is the release of large amounts of low-quality human capital as a result of stagnation or restructuring of traditional industries. Released human resources include mainly men, often with secondary, vocational or even primary education, who act as heavy industry workers. New post-industrial industries of a city based on services, including knowledge industries, report the demand for a different type of labor resources, i.e. mostly well-educated, creative, entrepreneurial, speakers of foreign languages(Drobniak, 2012a). Essential for new sectors of the post-industrial city is the mobility of human capital and entrepreneurship, which are rare characteristics among human resources released by traditional industries.


    Another attribute of the transformation of the post-industrial city is associated with increased polarization of people because of their income. This means significant differences in household income, brought about mainly due to the polarization of labor between a significant group of unemployed people — released by traditional industries with low incomes (“blue-collar”) — and a group of highly skilled people who found employment in the new service activities, or in the restructured industries. Moreover, the differences in income are not offset by tax redistribution system.


    The next attribute of post-industrial city transition refers to polarization with regard to housing. It refers to the emergence of two groups of residents as a result of the city’s transformation. The first one comprises people who moved to suburban areas or outside urban areas due to sufficient income. The second group consists of inhabitants with lower income who did not change their primary place of residence, often located near brownfields or neglected districts. Moving to suburban areas is most often associated with the erection of new homes with a higher standard (equipment, space) compared to housing in the city center, or in ‘old’ post-industrial city districts characterized by lower standards. A similar aspect related to the emergence of two groups of the post-industrial city residents (distinguished because of higher and lower income) determines the polarization in access to services such as education, culture, sport, recreation and tourism. Due to the low tax revenues of the post-industrial city, these services often lose the character of classic public good becoming partly paid for, or these services are limited in quantities. Therefore, diversification of the inhabitants’ income prejudge polarization in terms of availability of services and living conditions. In extreme cases — in terms of the polarization conditions of residence in the transformation of the post-industrial city — the phenomenon of ghettoisation appears. Studies on the phenomenon of ghettoisation were already conveyed in the 1960s and 1970s (Sosfsky, 1964; Meier et al., 1976).


    An important attribute in the process of post-industrial city transformation is a drop in its tax income. It results primarily from trends such as de-urbanisation of a city, releasing large amounts of low quality of human capital by traditional industries which increase the level of unemployment, re-location of existing businesses out of the city, and closedown of companies representing old industries which made up the former economic base of a city. All of these trends consequently lead to lower tax revenues mainly from income and property taxes. Reducing a post-industrial city’s tax revenue base is disruptive from an economic point of view. This strongly limits the planning and implementation of new projects, as well as reduces its credibility of a city. Reduced tax revenues mean typically maintaining a status quo, i.e. maintaining socio-economic condition constituted the legacy of a post-industrial city, including the low standard of housing, low quality and availability of public services in the fields of education, culture, sport and recreation, public transport and infrastructure.


    The decrease of socio-economic importance of a post-industrial city is the consequence of the depletion of its economic base due to stagnation, closedown or deep restructuring of traditional industries, which are not accompanied by an equally dynamic creation of new business in the services sector (Drobniak, 2012a). This way, post-industrial cities, often seen as a strong, resilient and strategic industrial base of regions and states in the industrial era, lose their economic position and often political power. The loss of importance of these kinds of urban centers is particularly evident in relation to other urban centers, including metropolitan areas whose economic base in the past was not extensively linked with the traditional industries, and thus enabling their faster transformation towards a service based economy.


    The loss of economic potential of the post-industrial cities is also linked with the process of out-migration of their inhabitants, not only to neighbouring areas or suburbia, but also to other urban centers which offer better opportunities in terms of access to jobs, services and living conditions (Suchaček et al., 2012). Most of this out-migration relates to inhabitants of post-industry cities offering high qualifications, mobility, entrepreneurship spirit and creativity. As a result, the significant depletion of social rank of the post-industrial cities occurs because of out-migration of people connected with the business, culture and science sectors.


    The transformation of a post-industrial city in the dimension of traditional factories closedown, mainly in sectors such as mining, metallurgy, textiles, shipbuilding and defence, is often connected with the release of large brownfield sites (in a city’s center and districts). Another contribution to the release of this kind of space is the re-location of existing industries outside a city (Kaczmarek, 2001) or to other cities which offer better conditions in terms of production costs. Brownfield sites are commonly characterised by a high level of degradation (Rekultywacja, 2008) which is the result of environmentally burdensome activities conducted by traditional industries in the past. Clearly, this raises potential costs of new investments by reducing their efficiency. Therefore, released brownfields have a low utility value for rapid implementation of new functions. They are characterized by spatial disorder consisting of a mosaic distribution of industrial and residential functions (Gasidło et al., 1999).


    The basic attributes indicated of a post-industrial city obviously increase its vulnerability to external shocks. The post-industrial city’s structures like economic, social and infrastructural are significantly weakened and more vulnerable to external shocks. Moreover, the impact of external disturbances, in the case of a post-industrial city may be much more severe, leading to its long-term stagnation or decay. Thus, in relation to post-industrial cities the characteristics briefly mentioned above the idea of resilience seem to be very important because they help in uderstanding (Simme et al., 2009):


    
      	serious problems of adaptation arising form features of these kinds of areas like (Lever, 1987):

        
          	release of a large number of low qualified workforce,


          	closedown of factories,


          	income polarisation,


          	polarisation of living conditions along with unequal assess to public services,


          	de-urbanisation,


          	decrease of tax revenues,


          	ghettoisaton,


          	loss of the socio-economic importance of a city in the country and abroad,


          	release of post-industrial areas in a city’s center and other districts.

        

      


      	slow recovery of such areas due to these features.

    


    The concept of urban economic resilience is also helpful in answering the question of when recovery may occur in post-industrial cities. This will happen only if a sufficient number of new developments coincide to provoke fundamental changes in the economic structure of such areas, or if they return to their pre-shock growth path by maintaining old patterns of production.
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    Chapter II

    Factors determining a city’s development dynamics


    Adam Drobniak


    1. External factors in the context of challenges for post-industrial cities


    In the global economy post-industrial cities, like other cities with different origins of the evolution of socio-economic development, do not operate in a closed, autarkic system. They create all kinds of competitive relationships which allow for, inter alia, the exchange of human resources, materials, products, financial resources, knowledge and information from various entities from their surroundings. Important in this type of processes is also the cooperative relation for concluding partnerships in order to gain competitive advantage in the surroundings. In addition, post-industrial cities, like others, operate in certain economic, technological, socio-cultural, environmental, spatial and institutional conditions of a given region, country or group of countries. Their dynamics of development is therefore the subject of influences of typical external factors such as currency fluctuations, the level of inflation, domestic product growth rate, globalization of markets, aging, migration, changes in consumer preferences, innovations in materials and ICT technologies, development trends set by national and transnational strategies and programs, etc.


    Tying competitive and cooperative relations by the post-industrial cities with entities from their surroundings often poses a number of development challenges. The challenges are perceived as incentives to take adaptation actions, resulting from differences and mismatches, among the post-industrial cities’ specific internal to external conditions. Recognition of the specificity of the post-industrial city’s structures leads to the conclusion that the scale of the differences in relation to the existing external conditions may be particularly large, impacting the same on the dynamics of its development.


    Changeability of urban systems seems to be more frequent because of the complexity of this kind of system, in which even small changes in households, workplaces, neighborhoods, environment, overlap and are strengthened by external factors. Contemporary development challenges for the post-industrial city, which are helpful to identify external factors affecting the process of its development, in terms of functional approach using a modified PEST or STEEP analysis (Klasik, 1993), may be categorized as:


    
      	legal and political challenges,


      	economic challenges,


      	socio-cultural challenges,


      	technological and environmental challenges.

    


    In the horizontal approach, challenges for the post-industrial city which impact its development dynamics may be analyzed in the competitive and cooperative relation, this kind of urban system from within the surroundings (Drobniak, 2012). Considering the wide range of challenges for urban development (Sustainable, 2013; Cities, 2011; Promoting, 2009; Leipzig, 2007; Competitive, 2006), following is only a selection of the issues which may significantly affect the dynamics of urban redevelopment in post-industrial cities.


    1.1. Challenges and external factors in the functional approach


    Political-legal challenges and factors


    Political and legal challenges in the case of cities, including post-industrial cities, refer among many others to such external factors determining their development dynamics as lines, directions defined in strategies or development programs formulated at the regional, national, and international levels. These directions may correspond to the actions preferred by the post-industrial city in different degrees. Consequently, this limits opportunities such as obtaining external funding for projects planned in a post-industrial city, as well as the use of non-financial instruments recorded in the policies and programs formulated at the regional or national level. The close fit of a post-industrial city’s development actions to the directions of development defined at a regional or national level, in turn, threatens mismatch activities to the specificity of local level.


    Political and legal challenges may also refer to external factors related to the legal regulations in fields such as determining the status of brownfield sites, defining issues of revitalization, taking joint action by the transforming post-industrial cities concentrated in urban agglomerations. In this context, the external political and legal factors accelerate or prolong and, in extreme cases, prevent urban renewal projects thereby strongly impacting a city’s development dynamics. A similar connotation of political and legal factors exists with regard to creating urban functional areas. Legal regulations of these aspects create conditions for solving problems of sprawling the boundaries of cities, both administrative and socio-economic, and are necessary to take multi-stakeholder initiatives and partnerships (Cities, 2011).


    Economic challenges and factors


    In the economic perspective, nowadays cities are perceived as significant driving forces of the economy, so-called engines of economic growth. However, in the era of globalizing economy, in which the main role is played by strong metropolises, significant problems of discontinuous economic growth appear in the smaller and post-industrial cities (Cities, 2011). Discontinuity of economic growth is associated with weakening links between growth and employment size, resulting in the shift of a significant portion of human capital to low-paying jobs in the service sector


    Economic challenges are associated with external factors directly impacting the economic base of a city. In the case of a post-industrial city, in which the release of a significant number of low-quality human capital took place, important external factors of its development may be related to the minimum wage level. This type of factor creates significant limitations on the local labor market — which is the subject of transformation from traditional industries to service economy — leading to a continuing high level of unemployment, including lower labor productivity. In extreme cases, it may result in further deepening of unemployment and the weakening of the dynamics of local economic development. This is confirmed by studies conducted in Italy encompassing the regions of northern, central and southern part of the country (Garmaci et al., 2003).


    Among other economic challenges of the post-industrial city that define the external factors influencing the dynamics of its development, one may also indicate the trade balance of the region, interest rates of loans, the level of inflation and income tax relief for start-ups (or operating companies) on brownfields.


    Contemporary development challenges for a post-industrial city in the economic dimension also involve external factors related to the globalization of economy. Globalization essentially determines the dynamics of city development and evokes the need to build new economic relationships with the surroundings as well as with the international markets close to urban areas. Global economy based on services, knowledge and innovation, which functions in the post-industrial city’s surroundings, may accelerate stagnation, closure or restructuring of its traditional industries. Thus, the challenges of post-industrial city are linked with external factors related to attracting new economic activities based on knowledge and innovation (Klasik, 2008).


    Socio-cultural challenges and factors


    A post-industrial city development planning, in the context of resilience and vulnerability, should also consider the socio-cultural challenges that determine the external factors related to the behavior and values of a society. They may significantly determine the dynamics of a city’s development. One example might include external factors relted to the phenomenon of migration and concentration of migrants in cities. In Western European countries such as Germany, United Kingdom or France, migration policies are conducted which prefer settling of people originating from Italy, Spain, and in the last period also from Poland, Czech Republic and Slovak Republic, in order to compensate for the chronic labour shortage. The liberal immigration policy introduced in the 70’s consequently led to large ethnic diversification of immigrants, particularly within cities. According to Gross and Schmitt (Gross, Schmitt, 2003) the formation of immigrant communities in cities within the “receiving” local community is expensive and immigrants are seeking to minimize such costs by formingclusters of the same nationality.


    The challenges for cities, particularly those with an post-industrial background, include also demographic changes leading to the external factors connected with aging society trends and shrinking (Cities, 2011). Demographic changes taking place in the cities, combined with changes in cultural patterns and consumption, lead also to changes in the family model. Meanwhile, technological changes along with growing requirements on human capital imposed by contemporary global economy demands an increase in the mobility of people.


    Significant challenges for cities are also connected with strengthening educational institutions, including their scope of programmes and infrastructure potential as a necessary condition for creating a new generation of human capital (Klasik, 2008). Creating such conditions is considered as key in maintaining the role of cities as places of gatherings, creativity, exchanges of ideas (Promoting, 2009)and as places of dialogue and cultural diversity.


    Visions plotted out about the future of cities emphasise that such places should be characterised by advanced social progress, social cohesion, sustainable public services in health care and education (Cities, 2011; Promoting, 2009).


    The socio-cultural challenges of cities are often the result of direct links with economic and technological factors. A significant impact of technology on economic growth, while weakening its link with employment, particularly in post-industrial cities characterised by low quality of human capital, means that a significant part of a city’s population is pushed out of the labor market, thereby increasing income disparities among inhabitants. The polarization of a city’s residents due to the income disparities is often manifested in specific concentration of population in urban districts, poor housing conditions, structural unemployment, limited access to public services, including digital exclusion (Promoting, 2009).


    Techno-environmental challenges and factors


    Technological challenges of a post-industrial city, whose traditional industries are subject to stagnation or closedown and where the processes of creating a new economic base relying on the service sector benefiting from knowledge and innovation, should be considered important.


    Such challenges are primarily associated with such external factors as new trends in science and research, inventions, patents emerging in various sectors of the economy, which consequently lead to the modernization of product creation and manufacturing methods as well as changes in consumption patterns. Challenges of a technical nature — especially in a post-industrial city which is not “prepared” for them — determine urban development dynamics mainly by shortening the product life cycle and technology. In the case of post-industrial cities technological challenges may reinforce the problems associated with stagnation, closedown or restructuring of old industries.


    Challenges in the field of technology for post-industrial cities also refer to external factors related to successful cooperation initiation with research institutions in connection with the business sector in order to create and locate new economic activities. In addition, creating new industries and locating knowledge-based economy is also linked to the external factor of tracking progresses in the field of ICT technologies. It is stressed that new technologies have the potential to contribute to achieving the great potential for energy savings and the transition to low carbon economy in cities (Cities, 2011).


    Environmental challenges, including space aspects, for post-industrial cities relate to such external factors as the monitoring of changes in the urban landscape, architecture, public spaces, and environmental burden in other urban centers. The transformation of post-industrial cities towards a knowledge-based economy forces the improvement of living conditions, particularly in those aspects of the environment and space that attract new residents and stop current inhabitants from migrating as well as decide on the location of new businesses. Therefore, activities which rationally link the socio-economic regeneration with environmental issues are regarded as necessary (Sustainable, 2013).


    In a broader context, cities currently play a key role in the reorganisation of space and environment. These kinds of changes require activities connected with proper territorial organisation and polycentric development (Cities, 2011). This is particularly important in the era of uncontrolled sprawl and urban development, enlarging the urban space which consequently threatens biodiversity and increases the risk of natural disasters (e.g. floods).


    1.2. Challenges and external factors in the horizontal approach


    Challenges and factors in competitive relations


    In the case of challenges related to competitive relationships, a post-industrial city competes with other cities in the regional, national and international surroundings, including those with post-industrial background, which have a similar scale and rank. Relations of this type are associated with the maintenance of existing businesses and current residents, as well as the recognition of external factors in terms of the possibility of competition for new users of a post-industrial city, i.e.: new residents, new businesses, tourists, investors, new public institutions, etc.


    The key for the transformation process of a post-industrial city towards knowledge-based economy and innovation seems to be a competition for new businesses, both domestic and foreign, which may potentially be interested in locating plants in a selected urban area. The effects associated with the location of new companies may influence the dynamics of a city and relate to, among others, the creation of direct jobs, creation of jobs in companies cooperating with the new company, the increase in earnings, as well as the increase in the population of the city. In this context, in the “game” of attracting investors competitors include also other cities of similar specificity in terms of internal conditions of localization.


    It should be noted, however, that the location of new companies in a city does not always lead to the expected improvement in the dynamics of development in terms of job creation or wage growth. Current studies prove the hypothesis that the location of large companies does not always return the expected results of spillovers in jobs in related sectors, causing an induced employment multiplier value less than one (Edmiston, 2004). Finally, the economic effects resulting from the location of large investors depend on several factors, including the type of industry and technological advancement (hi-tech or low-tech). For example, if a new, localized large company supplies itself with intermediates offering high transport costs, large volumes of supply and difficult transport conditions, favors the re-location of its suppliers who migrate from their current location to a new location city along with jobs. The result is the consequence of creating a multiplier effect both in the number of jobs created and the size of the earnings. In consequence, this results in a positive multiplier effect both in the number of jobs created and in the size of the earnings. Another benefit of spillovers arises if a company’s location attracts also other companies from the same industry or from the complementary industries. This way, a company location may lead to the emergence of agglomeration effects, including the possibility of mutual use of labor force, as well as the intellectual and knowledge spillovers.


    Apart from the positive effects of the location of new companies, also negative effects are listed, including the fact that the location of a particular company in a city may “deter” other companies from the same industry. The list of other negative effects includes an increase in the cost of renting space for business uses, congestion, increased competition in the local market and excessive use of the city’s technical infrastructure (Edmiston, 2004).


    Challenges and factors in cooperative relations


    Challenges related to cooperation relationships seem to be important in the case of a post-industrial city mainly due to the often poor usability of a city’s resources such as human and organizational capital, technical and infrastructure amenities, as well as the volume of financial resources.


    Therefore, knowledge-based economy must be built nearly from scratch. A simplification of this process, which may determine the developmental dynamics of a post-industrial city, is to identify factors associated with external partners in the planning and implementation of development activities, including joint projects. Building a relationship of cooperation is also justified from the point of view of other external factors such as the usually small interest in cities undergoing economic transformation from both domestic and foreign business, strong competition for residents and capital investment from both domestic and foreign strong metropolises, as well as from other competitive post-industrial cities. The challenge in this regard is the skillful construction of various forms of partnerships with external companies and institutions, including the education and culture sector, as well as with other cities, including neighboring urban areas (in the case of an agglomeration) or partner cities. Another significant aspect in this regard is the interaction of a city with other levels of government, including cooperation with other cities for the implementation of joint investments and services on a larger territorial scale (Cities, 2011).


    The need to initiate and develop partnerships with the business sector, both located in a city as well as those businesses potentially interested in a city’s location, should be focused on building a new economic base of urban areas, where restructured traditional industries as well as new industries and a service sector based on knowledge and innovation determine the economic competitiveness of a city. In this context, the example may include projects that support the creation and functioning of local clusters, i.e. cooperating companies and institutions characterised by high level of competitiveness.


    Cooperation with institutions, including educational and cultural ones, is linked with actions aimed at improving the quality of human capital of a post-industrial city. Due to the large reserves of low quality human capital released by traditional industries, it is necessary to undertake joint actions such as projects in the field of lifelong learning or the preparation of an educational offer which meets the needs of a knowledge-based economy. Challenges related to the creation of cooperative relationships with cultural institutions are justified by expected changes of a city image both for current and potential residents as well as for potential businesses and investors considering the location of their economic activities. Multi-stakeholder cooperation in the field of culture may result in accelerating the development of a post-industrial city, impriving living conditions in terms of the availability and diversity of the cultural offer, creating a better city image in the eyes of internal and external players. Finally, it may contribute to the formation of creative industries based on culture (Klasik, 2009).


    The need to change the image of a post-industrial city, including the transformation of its economy towards knowledge-based activities, often means undertaking actions and projects whose effects go beyond the local dimension. Their partners may also be other national and international urban centers. The challenges for a post-industrial city in this area arise from cross-linked network cooperation like, for example, cooperation networks dedicated to solving similar problems of environment, education, culture, health care, energy security, promotion of tourism and business, etc.


    2. Internal factors determining resilience and vulnerability in the context of urban structures


    2.1. Factors in urban economic-technological structures


    Economic resilience is about coping with the slow and (or) radical changes in a city’s economy that result from the interaction of endogenous and exogenous conditions (Eraydin, Tasan-Kok, 2013). In this approach, a city’s economic resilience is more like a form of local economy’s modernization because of internal and external forces’ impact (evolutionary approach). Economic resilience can also be defined as the ability of a community to avoid a shock and maintain its economic equilibrium state (economic equilibrium approach). Briguglio argues that economic resilience also refers to the policy-induced ability of an economy to recover or adjust to the exogenous economic shocks and to benefit from positive changes. Thus, there are two basic types of a city’s economy reaction to changes: “recover quickly from a shock” and “withstand the effects of a shock” (Briguglio et al., 2008). Behind these reactions one may find a few factors determining economic resilience, such as the economic activities of individuals, small businesses and large companies, diversity of a city’s economic base, economic development patterns, government support in the form of policies and infrastructure as well as avoiding constraints against boosting economic diversity (Lansford et al., 2010). Economic resilience also refers to the notion of ‘strategy of adaptation’ including changes in land use for economic purposes, city zoning or infrastructure development.


    The meaningful aspects of enhancing resilience in the ‘strategy of adaptation’ concern innovations and new technologies (Hess, 2013). According to Cooke (Cooke, 2008), one strategy of adaptation is to develop a system of innovation in order to create new technologies along with new products that can quickly find demand on external markets. This means a city’s economy is resilient if after (or even before a shock) it is able to develop new industries corresponding with external, global market changes. Thus, a city’s economic resilience is strongly linked with technological aspects. Finally, a city’s resilience in economic-technological structures may be defined as successful foresight of technology trends along with efficient and effective capitalization of these changes by a local economic base.


    Another strategy of a city’s economic base adaptation is linked with supporting and increasing locally owned, independent enterprises, because they are unlikely to leave a region or a city (Hess, 2009). As noted by Hess, this strategy of adaptation also concerns the support of the green business sector which, among other things, offers solutions for green energy sources and low carbon economy (Hess, 2012). This leads to the saving of resources and less dependence on external environment.


    Including technological aspects in a city’s resilience investigations opens up new perspectives in the search for factors determining its level, especially those related to knowledge, clusters and networks. According to 
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