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Abstract: This study aims to understand the current state of research in urban resilience and to open 13 
a discussion about multi-level perspectives for this concept. Starting with the history of the concept 14 
of resilience, we identify three main stages in resilience concept’s evolution: conceptualization, 15 
contextualization and operationalization. Confusion occurs between sustainability and resilience, 16 
therefore we clearly separate these two concepts by creating conceptual maps. Such maps also 17 
underline the specificities of urban and regional resilience discourses. We illustrate that urban 18 
resilience research, operating within intra-urban processes, is oriented towards natural disasters, 19 
while regional resilience research, operating mostly within inter-urban processes, is oriented 20 
towards economic shocks. We show that these two approaches to resilience – urban and regional – 21 
are complementary, and we propose to integrate them into a multi-level perspective. By combining 22 
these two discourses, we propose a multi-level approach to urban resilience that takes into account 23 
both top-down and bottom-up resistance processes. In the discussion section, we propose to take 24 
the panarchy perspective as a theoretical framework for multi-level urban resilience, that explains 25 
the interactions between different levels through adaptive cycles, relationships between which can 26 
help to explain urban resilience. 27 

Keywords: urban resilience; regional resilience; sustainability; cities; multi-level approach; complex 28 
systems; panarchy; adaptive cycles 29 

 30 

1. Introduction 31 
Today the concept of urban resilience has a growing interest among both scholars and 32 

practitioners. One of the explanations of this popularity can be the fact that the notion of resilience 33 
raised the demand for further clarification, both for theoretical analyses and for implementation in 34 
urban policies. Indeed, in the wake of UN Habitat’s Urban Agenda 2030, based on the City Resilience 35 
Profiling Program (CRPP) (UN Habitat, 2015), non-governmental organizations (such as ICLEI, Cities 36 
Alliance, The Ecological Sequestration Trust, 100 Resilient Cities etc.) expressed more concern with 37 
this concept [1]. 38 

However, the notion appears very polysemic and its measures and operationalization remain 39 
unclear, especially when resilience is applied for the analyses of socio-political, or socio-ecological 40 
systems, such as cities [2]. Besides this, it is unclear whether “resilience” is an inner property of a 41 
system, or it must be understood as an interaction between a system and its context [3]. When Martin 42 
[4] considers regional resilience as a process corresponding to certain stages of economic system’s 43 
reaction to shocks, does he limit the resilience mechanism to the regional system itself, or does he 44 
take into account both this system and its national or international environment producing the shock? 45 
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Particularly, it remains unclear to which extent resilience processes or/and properties appear either 46 
inside cities, or between cities and their environment, or between cities in a system of cities? In other 47 
words, we can ask ourselves how the city level behaves regarding individual actors, composing them 48 
and their interactions on one hand, and influence from other cities, with which they strongly interact 49 
on the other hand? If we deal with economic resilience, can we say that “economic environment” for 50 
a city is a system of cities to which a city belongs? 51 

Based on the literature review of urban resilience discourse, we found that scholars mostly 52 
consider resilience of cities towards local problems such as natural disasters, domestic consequences 53 
of climate change, resilience of communication networks inside a city: in other words, they focus on 54 
the case-specific issues considering local consequences and resilience in this case is oriented towards 55 
bottom-up shocks. Contrary to this approach, studies in regional resilience concentrate on external 56 
shocks to regions such as economic recessions, international trade restrictions, world crises etc. 57 
Taking into account macro-shocks, as main stress factors for a region, they consider resilience 58 
towards top-down processes that are the same for many regions but affect them differently. 59 
Therefore, these two resilience discourses (urban and regional) emphasize two different scales of 60 
shock origin: urban resilience research deals with local shocks, while regional resilience studies take 61 
national or international shocks as main stress factors. Being urban resilience scholars, we find this 62 
view of urban resilience narrow, and therefore, propose to consider cities’ resilience in a multi-level 63 
perspective that embraces intra-city (micro-level) and inter-city (system of cities that constitutes 64 
macro-level) processes, where a city itself constitutes a separate meso-level [5,6]. We argue that cities, 65 
being complex adaptive systems that include social, economic and ecological dimensions, experience 66 
both types of shocks: bottom-up, coming from inside a city, and top-down, external shocks that come 67 
from national or international scales. Because of this, we propose to consider a city as a connector 68 
between micro processes that are unfolding at the level of actors inside a city, and macro processes 69 
that unfold on the level of system of cities. To illustrate this multi-level perspective, we consider 70 
urban resilience in an economic dimension. 71 

The paper builds the multi-level perspective in four steps: in the first section, we revisit the 72 
historical perspective of the resilience concept and identify several stages of its evolution in time, 73 
namely conceptualization, contextualization and operationalization (1). Having noticed a confusion 74 
between the term resilience and sustainability in the literature, we compared these two concepts and 75 
highlight the common and different features in order to avoid further confusion (2). Then, regarding 76 
urban resilience, as a consequence of the contextualization stage, we conduct a systematic literature 77 
review of its discourse by creating conceptual maps: both for urban and regional resilience 78 
discourses, in order to illustrate differences between them, but also their complementary character 79 
(3). In the last section, we propose a multi-level perspective that integrates both urban and regional 80 
resilience perspectives and includes internal and external processes to cities. Furthermore, in this 81 
section, we review a possible application of the panarchy theory to explain interactions between 82 
different city levels. (4). 83 

2. Evolution of the resilience concept 84 
In 1973, C.S. Holling introduced the notion of resilience into the ecological discourse defining it 85 

as “a measure of the persistence of systems and of their ability to absorb change and disturbance and still 86 
maintain the same relationships between populations or state variables” [[7] p.14]. Until the middle of 1990 87 
the two parameters – ability to absorb and maintaining – remained unchanged [8–11]. In the papers 88 
of that time, the authors conceptualized the notion of resilience based on the distinction between 89 
stability and resilience. Stability is the ability of a system to return to an equilibrium state after a 90 
temporary disturbance: the more rapidly it returns and the less it fluctuates, the more stable it would 91 
be [12]. Resilience then qualifies the ability to absorb shocks and maintain the same type of 92 
relationships between different entities within the system. 93 

With time, the notion of resilience became more complex: it was spread from ecology to a wider 94 
range of fields such as economy, engineering, sociology, complex science and others. According to a 95 
large state of the art that we built on the emergence of the concept and its diffusion among fields, 96 
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resilience had gone through three main stages of evolution: conceptualization, contextualization and 97 
operationalization. The main criteria for this separation were the focus of papers in certain periods of 98 
time and the type of questions they opened for further discussion. 99 

1.1 Conceptualization stage (1973-mid 1990) – new property of ecological system? 100 
Searching for the theoretical foundation of the idea of resilience, it can be stated that the main 101 

questions during a first conceptualization stage were about the nature of resilience, its essence and 102 
description [7–10,12]. Resilience, along with stability, was considered as a property (or mode of 103 
behaviour) of only ecological systems [7], without being applied to other complex systems. 104 

1.2 Contextualization stage (mid 1995-mid 2000) – property of any complex system? 105 
A next stage began with the collaboration between ecologists and economists [13]. Operating an 106 

enormous variation of definitions of resilience mainly depending on the context of application, they 107 
tried to keep a kind of universal definition of resilience. Levin et al. [13] expanded the application of 108 
resilience and argued that resilience is a “property of any complex, non-linear systems, whether ecological 109 
or socioeconomic, do not lend themselves to management protocols based on assumptions of linear, globally 110 
stable, single equilibrium systems” [citation from [14] p. 259]. At the same time, the problem of 111 
conceptualization still exists, for example, Hanley [15] notices that the concept of resilience is highly 112 
suggestive and suffers from imprecision of definition and conceptualization, which in turn weakens 113 
its value as an analytical or explanatory tool. Another novelty of the contextualization stage of 114 
resilience was the introduction of the role of institutions in resilience discourse [16,17]. It was justified 115 
as an essential link between social and ecological resilience and defined in a broad sense to include 116 
routines, together with rules and norms that govern society, as well as the more usual notion of 117 
formal institutions with memberships, constituencies and stakeholders. The question of institutions 118 
is essential for urban resilience, first of all, because of non-adaptability of institutions to the whole 119 
city system: most cities are spread between numerous municipalities, where institutional power is 120 
distributed and rarely coordinated. Another question that was raised at that time, concerned the 121 
relationship between resilience and sustainability [18–21], that still remains topical in scientific 122 
discourse. 123 

1.3. Operationalization stage (mid 2000 - now) – how to measure this property/processes? 124 
Since scholars agreed that resilience can be applied to any complex systems (physical ones like 125 

water supply systems or hypothetical ones such as systems of cities for example), the following 126 
question appears: how to measure resilience in such different applications? In fact, in the recent 127 
publications on resilience, enormous amounts of diverse questions are discussed in terms of 128 
operationalization. In this stage, resilience continued to spread to new areas: an engineering 129 
perspective [22], water supply resilience [23], energy supply resilience [24], road-bridge networks 130 
[25], urban and regional resilience [26–28]. The main accent, however, was on how to distinguish 131 
different phases in resilience mechanisms [4,29] and to understand why some systems are resilient 132 
and others not. All these studies indicate the effort of scholars to make the resilience notion more 133 
concrete and measurable. 134 

At this stage, the delineation of several resilience notions took place. On the one hand, resilience 135 
of water, energy or food supply systems can be aggregated into a layer-oriented resilience discourse, 136 
because they all consider a certain layer on a given territory and that’s why operationalization can be 137 
extended from one layer to another with certain limitations (We consider a layer as a network system 138 
on a given territory, e.g. water supply system or metro system). On the other hand, urban (meso level) 139 
and community (micro level) resilience can also be combined into one discourse, because they 140 
consider similar types of shocks (local bottom-up) and analyze them on the micro to the meso levels 141 
[30]. Besides, regional resilience constitutes its own discourse, very different from all the previous 142 
ones with a very strong domination of the economic context and with top-down shocks that come 143 
from macro level (national and international). Economists and economic geographers decompose 144 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 19 October 2018                   doi:10.20944/preprints201810.0431.v1

Peer-reviewed version available at Sustainability 2018, 10, 4431; doi:10.3390/su10124431

http://dx.doi.org/10.20944/preprints201810.0431.v1
http://dx.doi.org/10.3390/su10124431


 4 of 18 

resilience into certain stages, such as vulnerability, resistance, robustness and recoverability [31], or 145 
resistance, rebound and recuperation [29]. There is an important distinction between an economic 146 
approach to resilience and a complex system perspective: the economists emphasize resilience as a 147 
process that can be divided into several stages, while the complex system approach underlines 148 
resilience as a property of complex adaptive systems. Is it a strong dichotomy or can these approaches 149 
be integrated into one model? If yes, which theoretical framework should be used for this 150 
combination? 151 

This periodization of the resilience evolution in the literature is rather suggestive, as the 152 
discourse is still developing, embracing new topics and areas and requiring further conceptual 153 
explanation. As a consequence of such a wide use of the resilience concept and its multi-disciplinary 154 
nature, some other quite similar, have been introduced into the resilience discourse, but still distinct 155 
notions such as vulnerability [2,32], adaptability and transformability [33–35]. Partially, this is linked 156 
to a disciplinary origin of the researchers who study resilience: for example, in the complex system 157 
approach scholars tend to use more sophisticated vocabulary that link, resilience with adaptability 158 
and sustainability with transformability [33]. This supplement of other notions adds confusion to the 159 
already existing tensions between sustainability and resilience [35,36] that need further 160 
comprehension. 161 

3. Systematic mapping of the literature 162 
Today these three stages result in a substantial corpus of literature on resilience, in various 163 

contexts and on distinct levels. Considering this huge amount of literature from 1973 to 2018, we 164 
constructed several corpuses of literature based on the Scopus database with four steps: 165 

I. Search for the papers in Scopus where some focused terms are present in the title of the 166 
papers. We made it on several topics: 167 

a. Resilience and sustainability (242 articles) 168 
b. Urban resilience (596 articles) 169 
c. Regional resilience (174 articles) 170 

II. For each topic, considering the entire abstracts of the papers, we built the networks of 171 
terms appearing in the same sentences: Nodes are terms, links are co-occurrences 172 
between them. We then calculated the conditional distance between terms1, which is an 173 
absolute measure that reflects the interaction between two terms in the corpus – 174 
indication of highest co-occurrences. It highlights words centrality among other words, 175 
that is a complementary measure to the simple “occurrences” that means how many 176 
times each word appear in the texts. 177 

III. Selection of the words occurring more than 5 times; 178 
IV. Application of clustering analysis detecting nodes that are more connected to each 179 

other2. 180 
With this approach we were able to better determine common points and differences between 181 

resilience and sustainability (2.1), and to clarify the urban resilience discourse (2.2) and the regional 182 
resilience approach (2.3). 183 

3.1. Resilience and sustainability 184 
Particularly, the relationship between resilience and sustainability still remains unclear 185 

[35,38,39] and it is important to explain it further. Many scholars noticed that resilience and 186 
sustainability concepts have many things in common: first of all, they both concern ecology, economy 187 
and society, moreover, resilience seems to be even wider, because it also deals with psychology and 188 
engineering [22,40]; secondly, they both can be applied to different levels as firm, city and regional 189 
levels [39,41,42]. Nevertheless, quite often one can find a definition of resilience based on the 190 

                                                
1 We used Gargantext that is open access software of the Institute of Complex Systems in Paris (URL: https://gargantext.org/ ) 
2 We used the Louvain cluster technique [37] with the Gephi open access software (URL: https://gephi.org/ ) 
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opposition to sustainability [35]. The question of the relationship between these two concepts was 191 
indicated as one of the main “constructive tensions” in resilience research [43] that encourage us to 192 
go deeper into this issue. 193 

With the methodology previously described, the below graph was created and can support 194 
reflections on the conceptual building of both concepts (Fig.1). The main purpose of this graph is to 195 
visualize the relationship between resilience and sustainability and to select the elements that can be 196 
used in the multi-level perspective to urban resilience. The size of the nodes indicates the occurrences 197 
of the terms, the thickness of links indicates the number of co-occurrences between terms in the same 198 
sentences and the color of terms indicates their belonging to different clusters. 199 

 200 
Figure 1. Co-occurrences of terms appearing in the abstracts of papers with “Sustainability & resilience” in their 201 
title 202 

The resulting graph underlines that only four terms appear linked to both resilience and 203 
sustainability: ecological modernization, disaster resilience, adoption and social ecological systems [38,44–204 
46]. The papers that create links between these two terms analyze both sustainability and resilience 205 
and their interpretation depends on the focus of studies. For example, papers considering adoption 206 
are mostly either about adoption of different sustainable practices, policies or systems in agriculture 207 
[47–49], or they address questions of implementation of different sustainability and resilience policies 208 
and standards [50]. Studies in disaster resilience are often concerning community level from 209 
different perspectives: in engineering context [51], from tourism development view [52], as a case 210 
study [53]. Others argue that disaster resilience and urban sustainability should be connected through 211 
a “glocal” approach for cities [54] that stresses the links inside cities (local) and between them (global). 212 
Despite certain peculiarities such as units of analyses, most of these studies agree that resilience and 213 
sustainability are hierarchical terms, where resilience is a part of sustainability: resilience is a 214 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 19 October 2018                   doi:10.20944/preprints201810.0431.v1

Peer-reviewed version available at Sustainability 2018, 10, 4431; doi:10.3390/su10124431

http://dx.doi.org/10.20944/preprints201810.0431.v1
http://dx.doi.org/10.3390/su10124431


 6 of 18 

“foundation” for sustainability [52], resilience is a “requirement” for urban system sustainability [54], 215 
resilience is a necessary condition for sustainability [51]. 216 

Can we apply the same relationship between these two terms to complex systems such as cities? 217 
In the literature about social-ecological systems (SES) (city is often considered as such system) most 218 
of the studies are conceptual and analyze the differences and similarities between sustainability and 219 
resilience as a main objective of their papers [38,44,46,55]. Some of the scholars argue that resilience 220 
may be a new way to conceptualize sustainability [2,33,56,57]. Others, insist that in spite of many 221 
common features they stay distinct because of their different disciplinary origins and various time 222 
cross-scale interactions [35,38,46,58]. 223 

In fact, even being very tightly linked, these two concepts have also notable differences: 224 
resilience is linked to such terms as “evolution”, “complexity”, “process” and “change” that imply 225 
the process of adaptation as a key characteristic of resilience. In contrast, sustainability is linked to 226 
terms such as “policies”, “decision-making”, “institutions” and “climate change” – in other words, it 227 
rather illustrates the process of transformation as a key characteristic of sustainability. The difference 228 
between adaptation and transformation is made based on cross-scale interactions: in any complex 229 
adaptive system, adaptation at one scale might require transformations at other scales, and building 230 
resilience at a certain scale can reduce resilience at other scales [38]. Adaptation relates to the decision-231 
making processes and actions undertaken to adjust a system to future shocks, stresses, or other 232 
changing conditions, in a way that maintains essential system functioning [34]. Moreover, adaptive 233 
measures are often specific and local (for example, adaptation is often related to climate resilience). 234 
Adaptation addresses a potential threat and associated vulnerability, and adjusts the system as a 235 
response to that threat [35]. Transformation, by contrast, implies a more pervasive and radical 236 
reorganization of the social-ecological system: it is a fundamental alteration of a system once the 237 
current ecological, social, or economic conditions become untenable or are undesirable [33,34,59]. 238 

Therefore, it can be deduced that resilience is focused on the system dynamics and operates 239 
within adaptive cycles. Resilience perceives change as a normal, multiple stable state and the result 240 
of this change is emergent and open ended. Sustainability, in its turn, seeks to address the major 241 
challenges facing society, understanding the biophysical drivers and constraints on a system’s future, 242 
but focuses on the measurable change in terms of human decisions, institutional dynamics, and 243 
shared attitudes [35]. Simply put, we can agree with Redman [35], who argued that sustainability 244 
prioritizes outcomes, and resilience prioritizes process (but is not equal to it!). The multi-scale 245 
dynamics of these processes and outcomes is a central part of the panarchy perspective [60] that we 246 
propose to use as a theoretical framework to address urban resilience in a multi-level perspective. 247 

It is noteworthy, that Holling introduced the notion of resilience into ecological discourse, and 248 
as a continuum 40 years after, he proposed a panarchy perspective to explain resilience of human 249 
and natural systems, where the key element is interactions between different adaptive cycles. 250 
According to panarchy [60], an adaptive cycle operates within three dimensions: potential (inherent 251 
potential of a system that is available for change), connectedness (measure of flexibility or rigidity) 252 
and resilience, where resilience is equal to adaptive capacity and opposite to vulnerability. The 253 
resilience of a system varies depending on the stage of their multi-level time and space adaptive 254 
cycles (exploitation, conservation, release or reorganization) and the interactions between them. 255 

Before going deeper into the panarchy perspective it is critical to distinguish the time cross-scale 256 
interactions considered in the resilience concept and in the sustainability concept. To synthesize the 257 
differences between resilience and sustainability, we constructed a schema (Tab.1) that based on the 258 
graph interpretation and conducted literature review. From the graph of Figure 1 we selected some 259 
terms that appear only in one cluster: sustainability or resilience. They were chosen because they best 260 
characterize a distinct character and essence of sustainability and resilience approaches, especially 261 
concerning the terms’ interpretation, the methodologies and the time processes. Operating in the 262 
same domains, these two approaches have different objects of analysis that are linked with each other 263 
the same way as sustainability and resilience, namely through time cross-scale interaction. 264 

 265 
 266 
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 267 
Table 1. Differences between the concepts of sustainability and resilience 268 

 269 
Resilience, having its origins in ecology, operates within adaptive cycles that are initiated by 270 

shocks: in other words, it is a short-term characteristic of system behavior before, during and after a 271 
change. Sustainability, in contrast, operates within a long-term perspective and, therefore, somehow 272 
includes adaptive cycles where resilience acts. Having an origin in social science, the sustainability 273 
approach aims at achieving certain goals (for example, Sustainable Development Goals) where 274 
desired results are specified in advance and the focus is on certain human interventions that lead to 275 
sustainability: in other words, the outcomes are predefined and can be achieved through 276 
transformation of a system [33,35,38]. Therefore, it can be said that sustainable development, as a 277 
long-term goal, is based on resilience systems that, in a short-term, operate within sudden shocks and 278 
negative stress factors. All of this shows a complementary relationship between these two concepts. 279 

In the resilience cluster (in purple in Figure 1) there is a subgraph linked to “system approach”. 280 
However, “system approach” on that graph is also linked to “sustainability approach” what opens a 281 
question about the role of complex systems in sustainability creation. According to Lizarralde et al. 282 
[61], both paradigms of sustainability and resilience adopt a system approach to understand 283 
complexity, highlighting the importance of long-term effects and taking the holistic view of strongly 284 
interconnected variables. Particularly, Lizarralde et al. [61] argue, that system resilience consists of: 285 

- multiple levels of analyses and intervention (from individual to the national level); 286 
- multiple time-scales (prevention, emergency, rehabilitation, reconstruction, long-term 287 

development); 288 
- multiple sectors of intervention; 289 
- multiple types of intervention and units of analyses. 290 

This systemic perspective on resilience, revealing its complexity and dynamics, brings new 291 
questions: what are the relationships between different levels in system resilience creation? Can 292 
resilience of a system on one level reduce or increase resilience on other levels? For example, if we 293 
take a city, how macro level – system of cities – can influence meso level – a city itself? And how 294 
micro level – individuals – can affect the ability of a city to adapt? Can we say that urban resilience is 295 
shaped both by the interactions within a city and between cities? To address these questions, we 296 
decided to construct and analyze an urban resilience discourse. 297 

3.2. Urban resilience discourse 298 
To construct an urban resilience discourse, we used the same 4 step method as before. We 299 

created a new corpus of literature on urban resilience from Scopus that includes 596 papers from 1990 300 
to 2018. Based on the conditional distance, we built networks of term co-occurrences. The constructed 301 
graph (Fig.2) illustrates the dominating position of ecological topics in urban resilience: more than 30 302 
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terms out of 125 in total are linked in one way or another to ecology (terms such as “natural disaster”, 303 
ecosystem services”, urban climate resilience” etc.). For comparison, only 9 terms represent the social 304 
domain of urban resilience (terms such as “social resilience”, “social support”, “social vulnerability” 305 
etc.) and 3 belong to the economic domain, namely, “economy”, “economic recessions” and 306 
“economic growth”. Why is there such a disbalance in urban resilience research between these three 307 
main dimensions of the classical understanding of resilience? Why do scholars often equalize terms 308 
“community resilience” and “urban resilience”? Why don’t urban resilience scholars ever talk about 309 
city’s resilience to economic shocks? 310 

 311 
Figure 2. Co-occurrences of terms in the abstracts of papers with “Urban resilience” in their title 312 

The dominating position of ecological topics in urban resilience can be clearly seen on the Figure 313 
2: there are such separate terms as “urban climate resilience”, “flood resilience”, “urban disaster resilience”, 314 
“urban energy resilience”, “ecosystem resilience”, “community resilience”. Moreover, terms from ecology 315 
appear in most of the clusters. Even though these terms belong to different clusters, due to the specific 316 
problems they address, they are always considered in an urban or community context. Social 317 
resilience in this graph is also very often linked to ecology, especially when it concerns consequences 318 
of natural disasters for cities and communities [62–64]. 319 

In the graph there are terms such as “economic growth” that are directly linked to urban resilience, 320 
or such as “economic recessions” that are in separate clusters. According to most of the papers in this 321 
sample of literature, economic growth on the one hand, can be a result of disaster risk reduction 322 
policies [65], but on the other hand, can be slowed down because of natural disasters such as flooding 323 
[66]. Meerow [67], discussing economic consequences of natural disasters, wonders how global 324 
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processes interact with contextual factors. More concretely, Lee [68] asks how urban resilience can 325 
combine local and extra-local competences in order to develop an inter-city system that is the major 326 
strategy for cities to mitigate and adapt to climate change and economic recessions. Economic 327 
recessions in urban resilience literature are mainly considered in certain contexts such as effects of 328 
economic shocks for communities [69] or for particular markets such as the housing market [70]. We 329 
must agree with Peyroux [71], who noticed that there is a substantial gap in understanding the 330 
relationships between urban resilience and economic growth. 331 

On the way to construct a multi-level approach to urban resilience, we paid special attention to 332 
certain terms linking “urban resilience” and “cities”. Papers concerning the term “multiple scales” are 333 
either about the influence of natural hazards to technical networks on different scales [72] or about the 334 
influence of natural hazards to diverse urban morphological entities [73], or about the multi-scale 335 
approach in ecosystem management [74,75]. However, some papers apply multi-scale approach 336 
directly to a city considering cities as functional nodes in global market networks [76]. Chelleri et al. 337 
Chelleri [76] argues that addressing multi-scale and temporal aspects of urban resilience will allow 338 
greater understanding of global sustainability challenges, though they admit that further research is 339 
required to understand urban resilience as a multi-scale process. 340 

Aiming to consider systems of cities (also sometimes called urban systems) as a macro level, we 341 
focused on the papers talking about “urban networks” and “urban systems”. However, this approach 342 
did not meet our expectations: All articles using one of these terms either deals with different types 343 
of technical networks inside cities [77–79], or internal urban systems that consist of such types of 344 
networks that include flows of infrastructure, resources, materials, energy and waste [80–82]. In other 345 
words, they consider different networks inside cities, but they do not study systems of cities where 346 
cities constitute networks and interdependencies between each other. Besides, analyzing the 347 
literature about “external shocks” inside the urban resilience context, we found that authors 348 
considering economic shocks [29,83] analyze the unemployment growth rate in different cities in the 349 
time of different phases of economic crises, and justify it as one of the main indicators of urban 350 
economic resilience. We must admit that this economic research direction in urban resilience is not 351 
mainstream and rather opens a possibility for further research, rather than shows an established field 352 
of studies. 353 

Thus, the analyses of “urban resilience” discourse revealed that the notion of urban resilience is 354 
concentrated around the problems that have local and intra-city characters, such as the consequences 355 
of natural disasters mostly. However, not only research communities consider urban resilience in this 356 
narrow framework: in an official document ISO 37123 “Sustainable Development Communities – 357 
Indicators for Resilience Cities” (ISO 37123, 2018) [84] issued by United Nations, shocks are defined only 358 
as natural or man-made event that causes a disaster, namely, floods, earthquakes, hurricanes, wild-359 
fires, chemical spills, power outages ([84], p. 10) and resilient economy is considered in the context of 360 
disaster losses as a percentage of city GDP ( [84]p.11). Moreover, the biggest international annual 361 
event on urban resilience “Resilient Cities” 3  that principally gathers policy makers and few 362 
researchers, focuses exclusively on natural disasters and discusses different policies and institutional 363 
mechanisms to mitigate their consequences for cities. 364 

All of this illustrates the main assumption of the urban resilience discourse: most scholars and 365 
practitioners consider a city as an isolated entity that create resilience based on the inner processes in 366 
cities, neglecting the top down processes that shape urban resilience from outside of a city, namely 367 
from the level of systems of cities. We can call it a “lock-in” in research: when the concept is used 368 
only partially and in one direction. If we consider the embeddedness of a city into another system, 369 
not necessarily into systems of cities, but into regional systems, for example, the dominating approach 370 
in resilience discourse will probably change? 371 

3.3. Regional resilience discourse 372 

                                                
3 Global Forum on Urban Resilience and Adaptation “Resilient Cities”, URL: https://resilientcities2018.iclei.org/  
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In doing so, we conducted a third literature review on “regional resilience” in the title and 373 
constructed a corpus of literature that includes 174 papers from 1986 to 2018. Using a similar 374 
methodology, we created a graph that visualizes terms appearing in these papers (Fig.3). 375 

 376 
Figure 3. Co-occurrences of terms in the abstracts of papers with “Regional resilience” in the title 377 

According to figure 3, the dominating topic in the regional resilience discourse is economy: in 378 
every cluster, there are words linked to an economic context. As shocks on a regional scale, scholars 379 
mostly perceive economic crises and recession. At the same time, we can find terms such as “disaster 380 
resilience”, “climate change” or “ecological resilience” which, nevertheless, don’t create their own clusters 381 
(for example, unlike “regional resilience” and “regional economic resilience”) and are linked to terms such 382 
as “cities” and “community resilience”. And again, we do not exclude that regional resilience does not 383 
concern natural disasters at all [85], but we highlight that it is not a dominant topic in this discourse 384 
contrary to urban resilience research. 385 

As a measure of regional economic resilience most of the authors use indicators such as 386 
employment [86–88], employment growth rate [87,89] or per capita GDP [90]. However, the most 387 
common indicator in regional economic resilience analyses is regional employment, because the 388 
behavior of the labor market is considered to be one of the main sources of economic resilience on 389 
the regional level [86,87]. But one may wonder what is the meaning of a regional level? Explaining 390 
why resilience analyses should be concentrated on a regional level, Christopherson argues that 391 
regions are manifestations of human actions and social relations being in the constant process of 392 
transition ( [28] p. 4). But can’t we say the same about a city? 393 

In order to understand this separation of topics between urban and regional resilience we need 394 
to understand the meaning of “regional” and how scholars distinguish one region from another. The 395 
most widespread point of view is to consider regions within administrative boundaries [86,87]: in 396 
terms of empirical analyses it is convenient for longitudinal data acquisition. Others argue, that 397 
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functional criterion is much more important when distinguishing regions, particularly considering 398 
employment rate, even if the data acquisition is more complicated [91]. In doing so, Faggian proposed 399 
the so called “local labor systems” that are based on the proximity between houses and workplaces 400 
and often cross administrative boundaries. The same issue arises when one talks about cities: how to 401 
define their boundaries, administratively or morphologically [92]. 402 

In general, in regional resilience research, a city is considered to be embedded into another 403 
system (region), even though the effects of this system on city resilience are not investigated. 404 
Moreover, some scholars note that a region itself, as an economic system, is connected to economic 405 
changes at global and national levels [93,94] and each region has its own relative position in national 406 
and global markets [95], which means its embeddedness into the processes on a macro level. Here is 407 
the fundamental difference between urban and regional resilience research: regional resilience 408 
scholars consider a region as an open system, interacting with other systems within national or global 409 
scales, and therefore, they take into consideration top down processes that are crucial for economic 410 
analyses, which became the main instrument for regional resilience research. Contrary to it, most 411 
urban resilience scholars consider a city as an isolated entity and, therefore, analyze only internal 412 
shocks that have an origin inside a city and unfold there. Some of them apply a system approach to 413 
a city, but they perceive a city only as a system itself, but not as an embedded system into another 414 
system – system of cities that constitute a macro level of city’s dynamics based on its interactions with 415 
other cities [5,96]. We believe, that considering a city as a complex adaptive entity implies the 416 
integration of inner processes as embedded into macro processes on the level of systems of cities. 417 

4. Discussion and further research directions 418 
We have seen that resilience, during its conceptual formation, has already been applied to a very 419 

wide range of contexts. Due to its multidisciplinary nature, it does not constitute one discourse, 420 
rather, depending on the object and level of analyses, we observe a decomposition of the resilience 421 
concept into many quite different, but still linked discourses with their own dominating paradigms. 422 
It has been shown that depending on the approach, resilience can be understood either as a process 423 
or as a system’s property. However, we wonder if we take a multi-level perspective, would it be 424 
possible to consider resilience as a process on one level and as a system property on another? 425 
Analyzing the urban resilience discourse, we have shown that some authors raise the question of a 426 
multi-level perspective to cities. For example, Chirisa & Banbauko [97] and Asprone & Manfredi [54] 427 
apply a systems approach to cities and argue that contemporary cities are complex systems with 428 
networks of composite relationships among their internal components and inter-laced networks that 429 
cities have with one another ([54] p. S108). Nonetheless, they don’t go further to link a multi-level 430 
approach to cities and urban resilience and they do not seem very interested in the relationships 431 
between these different urban levels and resilience processes. 432 

The relationships between these different urban levels and resilience processes implicitly exist 433 
in the urban resilience discourse, although, because of the focus of this discourse only on one level, it 434 
is not yet conceptualized in a cities’ context. Having shown the differences in approaches of urban 435 
and regional resilience, we propose to consider them as complementary, for the creation of multi-436 
level perspective to a city’s resilience (Fig.4). 437 
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 438 
Figure 4. Urban and regional resilience research in a multi-level perspective 439 

As it was shown in the previous sections, urban resilience research concerns intra-urban 440 
processes that are mostly linked with cities’ resilience to natural disasters on the city or community 441 
scales. By contrast, the regional resilience approach highlights an embeddedness of regional 442 
processes into macro levels, such as national or global. Taking a city as a unit of analysis, we propose 443 
to consider urban resilience as being shaped both by the processes inside and between cities: this 444 
way, a city is viewed as a meso-level connector between micro and macro processes. Using a concept 445 
of urban hierarchy, Pumain [5] distinguished different city levels: micro, meso and macro. She argues 446 
that multiple interactions between individuals, firms and institutions inside a city constitute a special 447 
level: meso level. She empathizes that “at this level, new properties emerge and characterize the city 448 
as a collective entity” ([5] p. 172) and these new properties are the result of both collective interaction 449 
and intention of some institutions. Considering a city as a complex adaptive system, we assume that 450 
one of these emerging urban properties on the meso level can be resilience. Rozenblat [6] develops a 451 
further multi-level approach and associates a meso level of a city with agglomeration economies. 452 
Analyzing networks of multinational firms, she considers cities as “connectors of multinational firms 453 
networks benefiting from several cluster properties and agglomeration economies rather than simple 454 
co-locations in numerous places” ( [6] p. 2846). Taking a network approach, Rozenblat argues that 455 
“the micro, meso and macro levels describe the same networks, yet different processes occur at each 456 
level” ( [6] p. 2846). The question for resilience is how processes on different levels can shape urban 457 
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resilience, or more precisely, how urban resilience becomes a process on different levels when the 458 
system is affected by shock? And how these multi-level processes are interconnected and 459 
synchronized? 460 

The relationships between these three levels can be explained within a panarchy theory [60], 461 
describing the interactions of adaptive cycles on each level. In cities, similarly to other complex 462 
adaptive systems, “adaptation at one scale might require transformations at other scales, and building 463 
resilience at a certain scale can reduce resilience at other scales” [38]. Therefore, in any multi-level approach 464 
it is crucial to define clearly each level in both conceptual and empirical terms and their stage of 465 
“adaptive cycles”. Only having known how each level can be measured, can one understand the 466 
interactions between different levels. In case of an economic shock, urban resilience will depend both 467 
on the behavior of individual economic agents inside a city (micro level), and on the different types 468 
of flows between cities (such as configuration of economic and trade networks, human migration, 469 
government financial support etc.) on the macro level. In turn, a city itself, being a complex adaptive 470 
system, constitutes its own meso level [5], where resilience can be interpreted as a property of this 471 
adaptive system that have influences from micro and macro levels. 472 

There have been some attempts to apply the panarchy theory to urban resilience [98], but they 473 
limit their research only to analyses of adaptive cycles on meso-level, without studying the links 474 
between different levels. Therefore, the relationships between different adaptive cycles on the distinct 475 
levels remain a black box that opens an opportunity for further research. For instance, if we take the 476 
context of economic crises (causes of which are often on the international scale), what would be the 477 
relationships between adaptive cycles of national economy, urban economies and the people’s 478 
behavior in each city? As a macro level, we propose to take a system of cities [5,6], because it can be 479 
national, international and transnational, and therefore, we do not limit extremal city’s connections 480 
within one country but in a global perspective. 481 

We argue that only understanding the relationships and mutual influence of adaptive cycles on 482 
different levels can explain a city’s resilience to diverse shocks. Multi-scale resilience is fundamental 483 
for understanding the interplay between persistence and change [58] and only implementation of 484 
cross-scale dynamics in a city as a complex adaptive system can shed light on the diverse urban 485 
resilience processes in future research. 486 

5. Conclusion 487 
The notion of resilience has become an important research direction in many areas such as 488 

ecology, urban and regional studies, complex systems and, therefore, evolved into a truly 489 
multidisciplinary concept. In the beginning of this article, we explored resilience in a historical 490 
perspective, identifying its evolution through three stages of development, namely 491 
conceptualization, contextualization and operationalization. It has been shown that currently the 492 
main question in resilience research is the empirical evaluation of resilience and its decomposition 493 
into measurable parts. 494 

We have illustrated that due to the multi-disciplinary nature of the resilience notion, there is 495 
often a confusion between quite similar, but still distinct terms such as vulnerability, adaptability, 496 
transformability and sustainability. By conducting a literature review, we explored the differences 497 
between resilience and sustainability as the terms that generate the biggest confusion. Taking a 498 
perspective of complex systems approach, we explained the relationships between these terms 499 
through the time-scale dynamics. We argued that resilience operates within adaptive cycles in short-500 
term perspectives as a reaction to shocks, and sustainability is based on the predefined outcomes that 501 
imply transformative change of a system in a long-term. 502 

By means of conceptual maps (graphs), we have analyzed the discourses of urban and regional 503 
resilience based on a large sample of literature. It has been shown that in a large part of the literature 504 
on urban resilience, the main topic is resilience to natural disasters and their consequences on city 505 
and community levels. Our analysis has also underlined that concepts of urban resilience and 506 
community resilience can be considered as synonyms, which adds to the general confusion around 507 
the urban resilience approach. We have shown that urban resilience operates on the intra-urban level 508 
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and does not concern the influence of national and global levels on the city’s persistence to shocks. 509 
Analyzing the regional resilience discourses, we have illustrated that as main shocks, scholars take 510 
economic recessions and crises that come top-down from a macro level. 511 

We have proposed a multi-level perspective to urban resilience by introducing a micro level of 512 
economic agents, for which the behavior can influence urban resilience during economic crises from 513 
bottom-up, and macro level that highlights the embeddedness of cities into national and international 514 
processes through a system of cities. In a perspective of the panarchy approach to urban resilience, 515 
we think that it is necessary to consider every level of a city – micro, meso and macro – as operating 516 
within their own adaptive cycles, and urban resilience as a result of the interactions of these multi-517 
level cycles dynamics. We are convinced that these cross-level interactions are crucial to a higher 518 
comprehensive understanding of urban resilience that emphasize a nature of “a city as a system within 519 
system of cities” [96]. By opening a discussion about the applications of the panarchy theory to urban 520 
resilience, we aim to overcome the respective existing “lock in” in urban and regional resilience 521 
research. We encourage scholars for more complex research in these areas that would go beyond the 522 
current limitations, on the one hand, of one prevailing domain in each discourse (such as ecology in 523 
urban resilience and economy in regional resilience), and on the other hand, limitations to one level 524 
in order to emphasize the relations between different organizational levels. 525 
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