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Abstract
The scientific literature since 2000s shows that sustainability definitions have 

been evolving by fascinating new notions. The main concern of sustainability 
which is to preserve resources from generation to generation is always an indis-
pensable approach for systems stability, however it has to be questioned if sustain-
ability can still maintain stability when there comes an unexpected condition. In 
this case, often, the concept is coupled with resilience. Resilience stresses a new 
way of thinking by providing the uncertainty and dynamism based perspective 
and guiding in terms of orientation in the face of uncertainties.  Even if there is an 
increasing attention in literature to address the “sustainability-resilience relation”, 
there is not a clear unique scheme about how to bind two concepts. 

Based on this realization, this paper aims to address what has to be clarified to 
draw attention to the link between resilience and sustainability through in-depth 
literature review, focusing on the basic attributes of sustainability which have to 
be continuously updated in this complex unpredictable epoch and the basic attri-
butes of resilience which provides this required upgrade. It can be summarized 
that the paper fundamentally; 1. emphasizes the fact that sustainability has to be 
updated and upgraded considering uncertainty based challenges; 2. points out 
that the main argument between sustainability and resilience is the passage from 
stability to dynamism; 3. highlights the connection between resilience and sus-
tainability through the relation between the principal attributes of two concepts; 4. 
underlines that resilience helps to rearrange the basic principles of sustainability.
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1. Introduction
In 1987, the World Commission on 

Environment and Development at-
tempted to draw up the concept of “sus-
tainability” as the conflicts arose be-
tween environment and development 
ends. Commission’s definition of sus-
tainability emphasizes three key con-
cepts as needs, development and the 
provision of equity among generations.  
Those components support sustain-
ability in a normative concept by refer-
ring to the necessity to live within our 
economic, ecological or social means 
to obtain inter and intra-generational 
justice. The core idea of sustainability 
is to keep desirable systems’ stability 
for long term. Although sustainabil-
ity became popular after the World 
Conference on Environment and De-
velopment in 1987, from sustainable 
development perspective, somehow, it 
has been under discussion since 1960s 
depending on the basic aim of devel-
opment.  In 1960s and 1970s, the core 
aim was the provision of the economic 
growth and development which could 
be evaluated as “early community de-
velopment”. This perspective was sup-
porting the idea of studying environ-
ment, society and economy as separate 
disciplines. Then in 1980s and 1990s, 
especially after the Brundtland Re-
port, “popular sustainability theory” 
has been adopted which mentions the 
links between environment, society 
and economy jointly. Moreover, by the 
early 1990s, more than 70 definitions 
of “sustainable development” were cre-
ated (Elliott, 2006). In this period, sus-
tainability related with the concept of 
“development” gained more attention. 
Therefore, “sustainable development” 
covered all the crucial concepts about 
sustainability. In 1992, the World Bank 
described sustainable development as 
a development that continues (World 
Development Report, 1992). From 
another perspective, as Doğru (2006) 
clarified, sustainability refers to infin-
ity, constant revival and an unlimit-
ed system, while development infers 
change, growth, expansion, produc-
tion and movement. Consequently, as 
those two concepts are used together, 
it means balancing economic and so-
cial conditions against environmental 
requirements such as resource conser-

vation and renewal for the future. On 
the other hand, according to Holling 
(2001) sustainability is the capacity to 
create, test, and maintain adaptive ca-
pability and development is the process 
of creating, testing, and maintaining 
opportunity. Subsequently, he inter-
preted sustainable development as the 
target to nurture adaptive capabilities 
and creating opportunities. 

Another discussion came out in this 
period was the concept of “sustainable 
growth” which was often used as a syn-
onym for sustainable development. 
However, there raises a division be-
tween sustainable growth and sustain-
able development. For instance, as Ul-
høi and Henning (1999) pointed out, 
replacing development with growth 
creates confusion since nothing phys-
ical can grow indefinitely. Moreover, 
from another perspective, as Ulhøi 
and Henning (1999) quoted Goodland 
(1992) expressed quantitative growth 
doesn’t help to obtain sustainability 
and society can only hope to grow sus-
tainably if the present trajectory can be 
changed to develop the path to sustain-
ability.

Parallel to those interpretations, af-
ter 1990s, the “three pillar model” has 
been focused through the “ideal scien-
tific model”, however, there was more 
emphasis on the dynamism and com-
plexity arguments (Elliott, 2006; Allen 
& Ervin, 2007) (Figure 1.). 

It is clear that this transition of sus-
tainability basically followed the devas-
tating irreversible damages of the eco-
logical systems and its relation between 
social, economic issues. Furthermore, 
in the report of UN “Planning Sustain-
able Cities” (2009), the environmental 
challenges are listed as the first factors 
shaping 21st century. Jeanrenaud (2007) 
presents the results of the IUCN (The 
World Conservation Union) e-discus-
sion (entitled “The Future of Sustain-
ability: Have Your Say! (2006)” hosting 
460 registered participants from over 
70 countries) as the traditional three 
pillar model of sustainability should re-
fer to new models that theorize ecosys-
tems by means of the foundation stone 
or life support systems of the economy 
and society. 

Autin and Holbrook (2012) quote 
Crutzen and Stoermer (2000) where 
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they mention that modern technol-
ogy launched the transformation of 
Earth-system behavior and reformed 
the environmental processes. This pe-
riod of human domination to shape 
Earth called as “Anthropocene Era” 
and as Autin and Holbrook (2012) 
determine it forces us to deal with the 
consequences of turning the Earth sys-
tem into an entirely new field driven by 
human actions. Thus in this period, it 
is not surprising that climate change, 
radical reductions of natural resourc-
es, species loss, poverty, migration or 
economic crisis exist and they are gen-
erating complex processes in multiple 
scales. However, those problems came 
out even if sustainability was already 
the main target for every aspect of 
life and it has risen expecting to pro-
vide the stability. Nevertheless, radical 
changes in the current trajectory are 
toughly needed. Since it is impossible 
to lock the systems in a steady state for-
ever, or to manage it for stability and 
security in a command-and-control 
fashion (Folke et al., 2003), this long 
term stability content of sustainabili-
ty is insufficient in the face of uncer-
tainty (Cascio, 2009) or in the form 
of Anthropocene Era. As Novotny et 
al. (2010) also mentioned, there is the 
rising role of change, dynamics and 
uncertainty play in sustainability as a 
different perception. In this sense, is it 
proper to say that sustainability is an 
old-fashioned concept? Does it lose its 
focus/importance because it doesn’t 
address today’s complex challenges? 
Or should it be replaced with another 
paradigm? Certainly sustainability is 
never old-fashioned or it never loses its 
importance since it is a term referring 

to the maintenance of basic resources 
for future generations equally which 
supports the continuity of life.  

The key issue to discuss here should 
be whether maintaining sustainability 
based on the primary idea to preserve 
resources from generation to gener-
ation is still sufficient considering the 
global challenges. Namely, the question 
that has to be answered is what sustain-
ability doesn’t address or what it should 
refer in this epoch. 

From this point of view, so as 
Holling (2001) explains, it is crucial 
to be dynamic and prescriptive rather 
than static and descriptive to embrace 
uncertainty and unpredictability since 
surprise and structural change are in-
evitable in systems of people and na-
ture as well. Parallel to this definition, 
Berke and Conroy (2000) updated 
the definition of “sustainability” as it 
should “refer to a dynamic process in 
which communities anticipate and ac-
commodate the needs of current and fu-
ture generations in ways that reproduce 
and balance local social, economic, and 
ecological systems, and link local actions 
to global concerns”. The Millennium 
Ecosystem Assessment (2003) also 
portrayed sustainability as a process 
and suggests paying more attention 
to issues such as robustness, vulnera-
bility, resilience, risk and uncertainty, 
which will determine the ability of a 
system to adapt to and take advantage 
from the change. Therefore, there rises 
the necessity to manage the provision 
of continuity and dynamics in change 
paved the path to resilience. Berkes et 
al. (2003) define resilience as a concept 
which requires an active adaptation to 
change by responding to it, creating 

Figure 1. Changing concepts of sustainability1.

  1Developed from 
WCED, 1987; 

Berke and Conroy, 
2000; Elliott, 2006; 

Allen and Ervin, 
2007; Lang, 2011; 

Powell, 2012; 
Yaman-Galantini 

and Tezer, 2014.
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and shaping it. So now, is sustainability 
out and resilience in?

Resilience thinking has been in-
creasingly infusing sustainability de-
bates and it has become a central dis-
cussion in urban related issues since 
1970s starting with ecological concerns 
and it seems to have become the new 
catchword of our times (Müller, 2010) 
to understand how to address the chal-
lenges of the dynamic world where 
change and crisis are inevitable. At the 
2002 World Summit on Sustainable De-
velopment in Johannesburg, resilience 
was discussed firstly in the context of 
global environmental change as a com-
panion of sustainability (Olazabal et 
al., 2012). The main assertion that have 
been discussed was sustainability and 
resilience both follow the preventive 
principles of resource use and emerg-
ing risks, avoidance of vulnerability 
and the enhancing ecological integrity 
into the future (Olazabal, 2010). Since 
then, resilience studies have been ap-
pearing in the sustainability debates 
and becoming an issue for comparison 
and contribution. Thomson Reuters 
Web of Science Data Base shows that 
“Sustainability”, “Resilience” and “Sus-
tainability and Resilience” key worded 
publications have been increasing es-
pecially in the last ten years (Figure 2).

The “Sustainability and Resilience” 
key worded publications in Thomson 
Reuters Web of Knowledge Data Base 
are basically about climate change, 
governance, infrastructure or ecology. 

There are two prominent publications 
in this list (Ahern, 2011 and Redman, 
2014). Ahern (2011) defines resilience 
as a possible solution for sustainability’s 
stability paradox and he proposes ur-
ban planning and design strategies for 
building urban resilience as well as em-
phasizing the necessity of innovation 
and inter/trans disciplinary research 
for resilience and sustainability. In the 
meanwhile, Redman (2014) suggests 
three areas of research to pursue resil-
ience and sustainability which are the 
extent to control outcomes of system 
change, stakeholder incorporation and 
community input, and integration of 
lessons of the past and diverse cultural 
traditions into future problem-solving 
approaches.

Besides, among the other discussions 
in literature about the relationship be-
tween resilience and sustainability, the 
most remarkable are; Perrings (2006) 
quoted Levin et al. (1998) reported 
that resilience is the preferred way to 
think about sustainability in social as 
well as natural systems. Additionally, 
he assesses that basically resilience and 
sustainability are equivalent. Holling 
and Walker (2003) showed how a resil-
ient socio-ecological system is synony-
mous with a region that is ecologically, 
economically, and socially sustainable, 
while Lélé (1998) stated that resilience 
is one of the contributing concepts of 
sustainability, but on the other side, 
emphasizing sustainability as a broad-
er concept. On the other hand, Holling 

Figure 2. “Sustainability” “Resilience”; “Sustainability and Resilience” key worded publications.
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(1973) claimed that resilience should 
be a more laudable goal and Pierce et 
al. (2011) described resilience as a ma-
jor theoretical contribution to the un-
derstanding of the sources of sustain-
ability. As it is seen, there is not a clear 
consensus on how to relate sustainabil-
ity and resilience. Derissen et al. (2010) 
actually evaluate this incongruity with 
the assessments that: resilience of the 
system is both necessary and sufficient 
for sustainable development; resilience 
of the system is sufficient, but not nec-
essary; resilience of the system is nec-
essary, but not sufficient; and resilience 
of the system is neither necessary nor 
sufficient for sustainable development. 

Table 1 classifies the different ap-
proaches about the relation between 
sustainability and resilience into three 
groups as; 1. sustainability is the overall 
aim so resilience is sustainability’s sub-
set, 2. resilience is a more comprehen-
sive concept and it is necessary precon-
dition/key concept for sustainability, 
3. both terms comprehend almost the 
same meaning and they can be used 
interchangeably.

Besides the emphasis on the rela-
tion between resilience and sustain-
ability, there is also a literature on the 
sustainability concept, more about its 
weakness, disappointments, insuffi-
ciency and the necessity of its upgrade 
especially in the face of unexpected 
changes. For instance, Von Detten 
(2011) quoted Brand and Fürst (2002) 

mentions the limited ability of sustain-
ability as a guiding principle since it 
doesn’t provide clear problem analysis 
and management. Furthermore Hult-
man (2012) explains that sustainabil-
ity is a useful principle, however, it is 
inadequate to face the future global 
challenges which requires to under-
stand how the world has changed since 
1992 Earth Summit. Even if early clar-
ifications of sustainability intended to 
transform from an existing unsustain-
able state to a sustainable state through 
specific rules and then to reach an op-
timal state, such an optimal state can’t 
be seen as a stable state allowing no 
additional change (Du Plessis, 2009). 
Considering the complexity of this era, 
it is not sufficient to obtain an optimal 
state, however, not to resist or adapt 
to change.  Correspondingly, Sned-
dona et al. (2006) describe that since 
Brundtland, the world has changed 
due to the unexpected changes which 
were hard to identify at the time of Our 
Common Future was produced. In this 
sense, sustainability has to convert into 
a dynamic perspective and update with 
resilience concept. From this point of 
view, the basic reasons why sustainabil-
ity has to be enhanced with resilience 
can be grouped as shown in Figure 3.

First reason why it is declared that 
sustainability has to be updated was 
because of the fact that it “lacks dy-
namism”. It is a fact that this period is 
particularly uncertain, complex and it 

Table 1. Comparison between sustainability and resilience.
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requires dynamism. From sustainabili-
ty point of view, the main responsibil-
ity is to maintain the ability for future 
generations to meet their own needs. 
If it is not possible to anticipate the 
future needs, it is required to deter-
mine whether or not those needs are 
compromised for future generations 
(Egger, 2006). In this sense, as Flint 
(2004) expresses, sustainability needs 
to follow an evolving process which 
it evaluates the current and emerging 
trends. Moreover, it is essential to keep 
in mind the social-ecological systems 
as integrated systems in which their 
domains are strongly inter-linked and 
they are complex adaptive systems 
(Thapa et al., 2010). Consequently, 
considering the complexity, dynamics 
and nonlinear nature of these systems, 
sustainability should not be a steady-
state. Therefore, achieving sustainabili-
ty necessitates the dynamism notion of 
resilient systems.

The second reason of the sustain-
ability’s compulsion to be updated is 
the fact that sustainability refers to 
more concrete and clear notions; such 
as the “limitations” or the “balance” is-
sues.  Sustainability has an important 
aspect of satisfaction of basic needs 
and for that, it refers to limitations and 
balance state.  Sustainability considers 
that natural resources are restricted 
and in order to avoid the results of the 
depletion of them, it has to draw limita-
tions. Accordingly, Ciegis et al. (2009) 
indicate that sustainability specifies the 
restrains applied to resources of the 
existing capabilities of absorbing the 
effects of human activity. Additionally, 
another core element is balance. Along 
with the limitations, the fact that sus-

tainability suggests keeping the bal-
ance of resource production and con-
sumption is also crucial. In addition 
to this, balance has to be constructed 
to bridge the gap between economy 
and environment. Thus, to do so, as 
Callaghan and Colton (2008) men-
tion, sustainable systems are in balance 
within themselves and the systems they 
are surrounded. Consequently, as Gal-
lopín (2003) emphasized, sustainability 
can’t be regulated by reference to con-
stant limits and the idea of balance be-
tween the various dimensions.

The third reason is the fact that sus-
tainability refers to a long term pro-
cess. Berke and Conroy (2000) quoted 
Campbell (1996) imply “the long-term 
ability of a system to reproduce” by 
means of a fostering of revitalization 
as one of the characteristics of sus-
tainability concept. Hence, identifying 
the needs, improving the conditions 
for equitably distribution and shaping 
future development needs a long term 
process. However, as Van der Leeuw 
and Aschan-Leygonie (2005) suggest, 
this long term process proposes an 
overall change in traditional approach-
es at all levels of most societies. This is 
indeed challenging and also taking into 
account the principal argument of this 
era which is related with the capability 
of the current global system to face the 
recent complex and vastly intercon-
nected problems, discussing how to 
address them in a short term becomes 
inevitable.

Brundtland Report (1987) was pro-
posing “the provision of needs, devel-
opment and inter and intra-generation-
al equity-justice in terms of resource 
maintenance” as the main characteris-

Figure 3. Potentials of resilience to upgrade bottlenecks of sustainability.
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tics of sustainability based on linearity 
in a stable/equilibrium state. It is clear 
that, today those features should be 
updated based on non-linearity. There-
fore, sustainability should be updated 
and upgraded based on todays “needs”, 
“development” and “equity” approach-
es with notion of resilience.

Briefly the literature reviews so far 
have proved the fact that resilience is 
somehow associated with sustainabili-
ty and vice versa, however, they are not 
the same. Nonetheless what is missing 
and has to be clarified in order to point 
out the connection between resilience 
and sustainability should be the rela-
tion between the attributes of the con-
cepts which is the principal goal of this 
paper.  From this viewpoint, the fol-
lowing parts aim to analyse resilience 
to understand and interpret its basic 
attributes and to clarify how resilience 
can contribute to what sustainability 
doesn’t address in this complex epoch 
through the evaluation of the basic at-
tributes.

2. Understanding resilience: 
Conceptual analysis

The College Dictionary (1975) and 
The Oxford English Dictionary define 
resilience as the ability 1. to return to 
the original form or position after be-
ing bent, compressed or stretched; 
elasticity, and 2. to recover readily 
from illness, depression, adversity, or 
the like; buoyancy (Schroll et al., 2009; 
Blackmore and Plant, 2008; Klein et 
al., 2003). However, resilience is an old 
rooted word. Originally, the etymolo-
gy of the word “resilience” is rooted in 
the Latin words (Alexander, 2013) “re-
silire”, “resalire,”, “resilio,” meaning to 
jump back, rebound, walk or leap back 
and bounce back (Klein et al., 2003; 
Manyena, 2006; Gunderson, 2009; 
Rose, 2009). 

It is crucial to emphasize that the 
origins of resilience explained broadly 
by Alexander (2013) is fundamental, 
because it considers how mechanics 
passed the word to ecology and psy-
chology and how from there it was 
adopted by social research and sus-
tainability science. The paper titled 
“Resilience and disaster risk reduction: 
an etymological journey” by Alexander 
(2013) explained that the first known 

dictionary definition of resilience 
comes from the Glossographia com-
piled by the lawyer and antiquarian 
Thomas Blount (1618–79) with a dual 
meaning: to rebound and to go back 
on one’s word (as in resilement, an ob-
solete derivative). Sir Francis Bacon 
did the first known scientific use of 
resilience in English during the period 
1616–26.

In the first half of the 19th century, 
resilience was still used in the sense 
of rebounding and significantly from 
1839 the term was used to signify the 
ability to recover from adversity, in the 
sense of strength. In the city of Shimo-
da, southwest of Tokyo, after two ma-
jor seismic catastrophes in December 
1854, resilience was used in the sense 
of the ability to withstand the effects of 
earthquakes. Then the first serious use 
of the term resilience in mechanics ap-
peared in 1858 (Alexander, 2013).  The 
so called “engineering resilience” was 
in fact too narrow and as Pisano (2012) 
explained it was focusing on maintain-
ing efficiency of function, constancy 
of the system and a predictable world 
near a single steady state. Then later, 
further applications of the term were 
being made in coronary surgery, anat-
omy and watchmaking in this period 
(Alexander, 2013). 

The term resilience started to be 
used in psychology in the 1950s and 
it finally became popular in this field 
in the late 1980s. The transition from 
natural ecology to human ecology (i.e. 
social sciences) dates back to the end of 
1990s (Alexander, 2013). Following the 
1973 release of Holling’s seminal work, 
entitled “Resilience and Stability of Eco-
logical Systems”, as Manyena (2006) 
mentioned, resilience gained currency 
in the sphere of ecology. C.S. Holling 
defined resilience as “a measure of the 
persistence of systems and of their abili-
ty to absorb change and disturbance and 
still maintain the same relationships be-
tween populations or state variables” 
(Holling, 1973). This period can also 
be interpreted as the rise of resilience 
in urban related issues.

In 1986, Holling defined resilience 
as “the ability of a system to maintain 
its structure and patterns of behavior in 
the face of disturbance” (Holling, 1986). 
Then Holling improved this definition 
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in “Barriers and Bridges to the Renewal 
of Ecosystems and Institutions” in 1995, 
stating that resilience is the buffer ca-
pacity or the ability of a system to ab-
sorb perturbations or the magnitude of 
disturbance that can be absorbed be-
fore a system changes its structure by 
changing the variables and processes 
that control behavior (Holling, 1995; 
Pisano, 2012).

Moreover, in 1990s, literature on 
social-ecological resilience as related 
to communities began to appear and 
resilience has since been applied to lo-
cal-level systems as well as other spatial 
and temporal domains (Powell, 2012). 
Moreover, in 1990s several scholars ad-
opted this approach as an important 
tool to measure sustainability (Levin 
et al., 1998; Brand & Jax, 2007; Yaman 
& Tezer, 2012). Therefore, likewise 
Mitchell et al. (2014) quoted Duit et 
al. (2010) suggest, contemporary re-
silience thinking is breaking free from 
its ecological roots and is incorporat-
ing perspectives offered by the social 
sciences. At this point, resilience is 
defined through ecological, social, so-
cio-ecological, spatial and economic 
perspectives. “Ecological resilience” is 
related to the development of territo-
rial systems (Colucci, 2012) and “so-
cial resilience” is the ability of groups 
or communities to cope with external 
stresses and disturbances as a result 
of social, political and environmental 
change (Abesamis et al., 2006; Adger, 
2000; Keck & Sakdapolrak, 2013). In 
the meanwhile, “social–ecological re-
silience” evaluates people and nature 
as interdependent systems (Folke et 
al., 2010). “Economic resilience” re-
fers to the policy-induced ability of 
an economy to recover from or adjust 

to the negative impacts of adverse ex-
ogenous shocks and to benefit from 
positive shocks (Briguglio et al., 2008). 
Finally, “spatial resilience” refers to the 
provision of infrastructural necessities 
for built structures including property, 
buildings and transportation systems 
(Gibberd, 2011). Eventually all these 
perspectives relate to the different as-
pects of “urban resilience”.

Considering “urban resilience” lit-
erature, Ernston et al. (2009) identified 
the distinction between “resilience in 
cities” and “resilience of cities”. “Resil-
ience in cities” addresses the continuity 
of ecosystem services in cities provid-
ed by locally and regionally; on the 
other “resilience of cities” means the 
functioning of cities which is a con-
cept borrowed from geography mean-
ing as a set of cities linked with each 
other through relations of exchange in 
the form of trade, migration or others 
that sustain the flow of energy, matter 
and information among them. Addi-
tionally, Gleeson (2008) suggests the 
“resilient urbanism” via three princi-
pal branches; 1. the acceptance of the 
inevitability of evolution and the ne-
cessity of adaptation, 2. composition 
of activities for urban well-being and 
3. promoting equity. Respectively, cit-
ies and regions are supposed to adapt 
into multi-purpose planning and de-
sign strategies as well as to be able to 
foresee the economic, social, and phys-
ical stresses that they may face in or-
der to become more resilient (Müller, 
2010). To sum up, since 16th century, 
resilience has been absorbing new per-
spectives and it has become a broader 
theoretical framework through years 
(Figure 4). 

Accordingly, as Pisano (2012) ex-

Figure 4. Resilience in literature (Yaman-Galantini & Tezer, 2014).
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plained, it is inevitable to explain re-
silience as “systems thinking”, for the 
reason that it covers the systems of hu-
mans and nature, so called, social-eco-
logical systems as a whole. At this 
point, Walker and Salt (2006) identify 
three concepts to keep in mind while 
considering the alignment with resil-
ience and systems thinking as; 
1. social systems are inseparably 

linked with the ecological systems, 
2. social-ecological systems are com-

plex adaptive systems which can 
change unpredictably and 

3. resilience provides a framework 
to consider social-ecological sys-
tems as one system functioning 
over many related  scales of time 
and space.

Additionally, it has to be empha-
sized that resilience has a positive per-
ception since it refers to recover from 
hardship immediately, adapt to un-
expected changes, respond to a wide-
spread sense of uncertainty and find 
formulas for adaptation and survival 
(Müller, 2010). Moreover, as Pendall 
et al. (2010) define it is a dynamic fea-
ture associated with a process of con-
tinual adjustment. Today even though 
resilience has many definitions based 
on different perspectives, most usually 
it is defined as; (1) the amount of dis-
turbance a system can absorb and still 
remain within the same state or domain 
of attraction; (2) the degree to which the 
system is capable of self-organization; 
and (3) the ability to build and increase 
the capacity for learning and adaptation 
(e.g. Carpenter et al., 2001; Folke et al., 
2002; Berkes et al., 2003; Armitage & 
Johnson, 2006; Tidball & Krasny, 2007; 
CSIRO, 2007; Schroll et al., 2009). 

This common definition is surely 
related to the “adaptive cycle” which 
is introduced as “panarchy” by Gun-
derson and Holling (2002). It suggests 
the necessity to understand the charac-
teristics of sytems and the interdepen-
dencies between different components 
of systems in every scale; know how 
to respond in the face of change; learn 
lessons from the experiences and, an-
ticipate potentials threats and their 
consequences repetitively. From this 
point of view, that is to say, resilience 
introduces knowing what to do; know-
ing what to look for; knowing what 

has happened, knowing what to expect 
(Hollnagel, 2014) and knowing how 
to provide what is needed in a specific 
time, place and case, especially during 
times of crises and uncertainty.

Under the light of literature assess-
ments, resilience concept can be de-
fined as a dynamic process indicating 
to a process-oriented and non-linear 
“state”. It means that, resilience has a 
perspective of systems stability in terms 
of regaining its functionality. This view 
includes constant stability/linearity 
of systems through the continual re-
sponse to the disturbances. Therefore, 
the fundamental characteristics of re-
silience that has to be stressed can be 
called “dynamic and non-equilibrium” 
perspective, raising the notion of man-
aging and adjusting to the unexpected 
changes, uncertainties and challenges 
continuously. Since it is obvious that 
changes are unavoidable in both goals 
and methods of the development con-
cept, with this regard, resilience adds a 
new and a required perspective to the 
concept of development which helps to 
guide to orient in the face of uncertain-
ties. This “dynamic” character is the 
sine qua non crucial aspect of resilience 
creating the greatest difference from 
the concept of sustainability which as-
sumes a static view of the future: the 
obligatory passage from stability to dy-
namism approach in this era. That is to 
say resilience acknowledges the “dyna-
mism” that sustainability doesn’t.

Literature supports this argument 
with several references such as Tainter 
(2006) expresses sustainability which 
proposes the balance and the conti-
nuity of a stable condition or Cascio 
(2009) asserts sustainability as inher-
ently static and it prevents a probable 
disturbance, but continues to be on the 
cliff till the next threat. Therefore, it 
means sustainability is about survival 
and it points out a fragile stable state 
that any threat can simply cause its col-
lapse. Hence in this concern learning 
to live within limits is the solution. As 
a result, the most important deficiency 
of sustainability has to be interpreted 
as it lacks the dynamic and non-equi-
librium perspective, ever since it used 
to be a concept proposing durability 
and stability. Thus, it generates the de-
bate about the reliability and rational-
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ity of a stable system’s sustainability in 
the context of unexpected disturbances 
and changes.

Actually, it is not possible to avoid 
considering a new agenda for this new 
era which has to focus on how to main-
tain sustainability while ignoring un-
certainties and complexity. Brundtland 
Report (1987) was proposing “the pro-
vision of needs, development and inter 
and intra-generational equity-justice 
in terms of resource maintenance” as 
the main characteristics of sustainabil-
ity based on linearity in a stable/equi-
librium state. Today those features are 
updated based on non-linearity. There-
fore, sustainability should be updated 
and upgraded based on todays “needs”, 
“development” and “equity” approach-
es under the viewpoint of resilience. 
To survive is the overall target for the 
provision and the right to reach basic 
needs for today and for the future are 
still the fundamental aspirations, yet 
the capacity to manage “how” to main-
tain this long term vision has to be re-
solved through resilience understand-
ing. From this perspective, paper offers 
that resilience which promises more 
than survival should accompany sus-
tainability to broaden “needs”, “devel-
opment” and “equity” attributes and to 
upgrade its scope through its “dynamic 
and non-equilibrium” view.

In this sense, surely some basic at-
tributes related to this need to be 
mentioned. In literature many publi-
cations define the resilience attributes 
(e.g. Folke et al., 2002; Bruneau et al.,  
2003; Fiksel, 2003; Walker et al., 2004; 
Walker & Salt, 2006; Birkmann et al., 
2012) however, they don’t provide an 
expansion about how those attributes 
are coupled with sustainability. The 
important aspect here is to clarify how 
sustainability has to be defined involv-
ing a dynamic perspective which is 
parallel with the evolution of the needs 
and development tendencies. So, here-
in which attributes of resilience be can 
rearranged from the basic principles of 
sustainability in order to provide not 
only the maintenance of basic needs 
but also the transmission of them? The 
key issue is to meet the sustainability 
attributes while providing the response 
for uncertainties.

In this sense, first and foremost, as 

Bagheri and Hjorth (2007) mention, it 
has to be considered that the process 
of a continuous adaptive learning and 
the possibility to initiate new develop-
ment trajectories addressing changing 
conditions are the basic obligations. 
Subsequently, it is not possible to men-
tion any best state, a stable equilibrium, 
or an optimal development path in an 
evolutionary system accompanying 
continual development. Consequent-
ly, it can be subtracted that, the basic 
attributes of resilience to provide the 
required appraisal of sustainability 
should refer to a continuous process of 
learning, adapting and adjusting. This 
condition gives the “dynamism” to sus-
tainability or as Novotny et al. (2010) 
also express, this makes it “inherently 
moving target” accounting for a pro-
cess of persistent improvement.

3. Discussion: Is sustainability out 
resilience in?-How to bind

“Change he called a pathway up and 
down, and this determines the birth of 
the world.”

“Everything changes and nothing 
stands still.”

        Heraclitus (535 BC – 475 BC)

The Brundtland Report established 
the essential grounds for future’s devel-
opment and today those grounds need 
to be transformed based on uncertain-
ty. The target to save the planet, accom-
plish fairness, equity and human rights 
as well as ending poverty and enhanc-
ing economic development are still hot 
issues. However, the conditions that 
paved the path to take these decisions 
as the main goal are already different 
and more diverse after almost thirty 
years. 21st century as regards to sustain-
ability is surely more complicated, de-
manding and uncertain; but also there 
are more varied methods in develop-
ing new concepts and tools. Therefore, 
considering the changing communi-
ty dynamics and development paths, 
there has to be a new interpretation 
for the overall progress in every facet 
of sustainable life. So, in this complex 
epoch what needs to be considered 
is to conceive the characteristics and 
needs of the systems; learn the possible 
action to respond any disturbance, and 
learn from the experiences. Then sus-
tainability should evolve while adding 
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new features to integrate new notions. 
This is exactly related with the ratio-
nality of resilience particularly during 
times of crises and uncertainty. In this 
respect, resilience can address sustain-
ability as a dynamic and multi-dimen-
sional concept which raises the notion 
of the capacity to manage change con-
stantly through understanding com-
plex, unexpected and rapid dynamics, 
strengthening the response capacity 
and enhancing for learning, adapting 
and surviving. This actually shows the 
passage from static, equilibrium per-
spective toward a dynamic, non-equi-
librium one. 

In this sense, it is crucial to define 
the attributes of resilience both to 
identify its main dynamism/non-equi-
librium related characteristics and to 
relate it with sustainability. Resilience 
is a positive concept addressing uncer-
tainty, so, the attributes of resilience 
should support the capacity to manage 
change, respond to unexpected threats 
and surprises both from stability and 
dynamism point of view. Considering 
this two-fold character, the paper sug-
gests three categories of resilience attri-
butes which are “State” (the properties 
which explains what makes a system 
resilient); “Response” (the properties 
which refer to the actions oriented to 
a resilient state) and “Dynamism” (the 
attributes that a resilient system should 
generate against unexpected changes) 
(Figure 5).

From this point of view, these attri-
butes of resilience can be emphasized 
to bind it with the three important fea-
tures of sustainability: needs, develop-
ment and equity in terms of resource 
maintenance (Table 2). “State” catego-
ry of resilience attributes is composed 

of the properties which explain what 
makes a system resilient. This can be 
interpreted both as a static or dynam-
ic aspect. Developing the conditions 
to create a “resilient state” gets more 
and more significant, both in terms 
of functionality and reorganization 
of components within a system in re-
sponse to stimulate new opportunities 
for development,  along with the sat-
isfaction of “basic needs” and efficient 
use of resources. The basic characteris-
tics of a resilient state are summarized 
as “robust, comprehensive, self-reliant 
and adaptive/flexible”. Considering 
those characteristics of resilient state, 
“robustness” means sustaining and 
enhancing the capacity of systems by 
“resisting and coping” with uncertain-
ties and surprises. A robust system is 
able to fight against the vulnerabilities, 
which bring about the capability to 
“recover/self-organize” or “adapt” in 
the unexpected circumstances. More-
over, “comprehensiveness” creates 
multi-functionality fostering innova-
tion, diversity and redundancy, which 
provides to comply the responsibility 
and refers to “self-organization”. This 
also allow the system to “recover or 
transform” during unexpected circum-
stances. Furthermore, in “self-reliant” 
systems, there is satisfaction of basic 
needs, cross-scale interactions and ef-
ficient use of resources over time for 
“recovery”. Self-reliant systems meet 
their needs through extensive inter-
actions between their components. 
Therefore, they have the competence 
to “cope, self-organize and adapt” in 
case of unexpected circumstances. Fi-
nally, “adaptive/flexible” systems can 
build capacity to “adapt” successfully 
the adversity or change. In adaptive/
flexible systems, the effectiveness of 
capacity building helps to “transform” 
the system or “adapt” to the changing 
conditions and provide “recovery and 
self-organization” is achievable. 

With this regard, resilient state pro-
vides the path for “resilient response” 
in order to manage change, create new 
development trajectories, maintain 
system functions and deliver the basic 
needs. This attribute category empha-
sizes the dynamic character more. The 
basic features of a resilient response are 
summarized as “cope/resist, recover/

Figure 5. Prominent attributes of resilience 
and their content2.

2Developed 
from Maguire 
& Cartwright, 

2008; Plodinec, 
2009; Folke, 2006; 
Folke et al., 2002; 

Gunderson & 
Holling, 2002; 

Berkes et al., 2003; 
Gunderson et al., 
2006; Bruneau et 
al., 2003; Fiksel, 
2003; Walker & 

Salt, 2006; Walker 
et al., 2004; Powell, 

2012; Folke et al., 
2003; Newton 

& Bai, 2008; 
Lebel et al., 2006; 

Chuvarayan et al., 
2006; Deppisch, 

2012; Lu & Stead, 
2013; Birkmann 

et al,. 2012; 
Godschalk, 2003; 

Zautra et al., 2008; 
Surjan et al., 2011.
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self-organize, transform/renew and 
adapt”. Resilient response is essential 
because it addresses such an intergen-
erational feature in terms of sustaining 
and enhancing the capacity of systems 
in the face of surprises. Here, it is neces-
sary to stress two prominent attributes, 
which are to adapt and to transform/
renew. Because, adapting maintains 
the system adjustment to changing 
conditions in a way that upholds es-
sential system functioning (Redman, 
2014), while, transforming is a radical 
reorganization of the systems reconfig-
uring it through a new set of dynam-
ics. This can provide the conditions for 
“equity” in terms of the fact that fair-
ness for all people to have access to all 
kinds of community resources has to 
be provided and maintained in needs 
and development strategies in the face 
of change. 

On the other hand, likewise Brunet-
ta and Baglione (2012) explain resil-
ience guarantees future by absorbing 
present disturbances and looking back, 
“dynamism” should be an indispens-
able attribute category comprehending 
both the state and the response attri-
bute categories. Accordingly, state and 
response categories can provide the in-
put for this group of attributes. The ba-
sic characteristics can be listed as “re-
sourcefulness, networks, self-learning 
and memory”. Developing capacity to 
“identify problems, establish priorities, 
and mobilize resources when conditions 
exist that threaten to disrupt some ele-
ment, system, or other unit of analysis” 
so called “resourcefulness” defined by 
Bruneau et al. (2003) gets more and 

more noteworthy. “Networks” express 
systems that support functions by way 
of connectivity to prevent malfunc-
tion or failure of particular functions. 
“Self-learning” helps to bring togeth-
er and incorporate different forms of 
knowledge (Colucci, 2012), whereas, 
“memory” helps to preserve knowledge 
and information which is a prerequi-
site for a systems ability to find their 
way back to its regular range after a 
disturbance  (Chuvarayan et al., 2006). 
Dynamism attributes of resilience can 
help to generate capacity to learn how 
to respond, to preserve and foster de-
velopment paths. It prevents malfunc-
tion or failure of particular functions.  
From this point of view, consider-
ing the “development” component of 
sustainability, what has to come into 
prominence should be taking lessons 
from what has happened, what has 
been missing and what had to be done 
in order to enhance new development 
paths repetitively. Since nothing can 
stay stable, there is always necessity for 
maintaining systems sustainability and 
creating new development trajectories.

To conclude, the concept of sustain-
ability blended with resilience is the 
pathway of the long-term persistence 
in this complex epoch. In this sense, 
certainly, it gets more important to dis-
tinguish sustainability from resilience 
rather than assume one more superior 
than the other. It can be summarized 
that resilience shifted sustainability 
from the early emphasis about how 
to accomplish and preserve stability, 
manage effectively resources, control 
change, pursue economic growth and 

Table 2. Comparative assessment of resilience and sustainability.
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increased human wellbeing, to how to 
deal with changes, disturbances and 
uncertainties (Berkes 2007; Ahern 
2011; Xu, Marinova & Guo, 2014). 
With this regard, we come up with the 
result that resilience concept compre-
hends the necessary update for the sus-
tainability concept.

4. Conclusion
Humanity needs endurance and 

today to preserve the endurance it is 
compulsory to adjust to changing con-
ditions. Sustainability is not old fash-
ioned and it is not “out”; however, it 
has to be transformative. The “stable” 
character of the concept is lacking con-
sidering the uncertain and unexpect-
ed challenges of this complex era. The 
“dynamic” character of resilience sub-
stitutes this missing part. Subsequently 
the basic arguments of the paper and 
the contributions of resilience to sus-
tainability are listed in Figure 6.

As Christmann et al. (2012) also 
emphasized, thinking of sustainabil-
ity without reference to the notion of 
resilience or thinking a conception 
of resilience without referring to sus-
tainability would lack a long-term, fu-
ture-oriented perspective. Clearly resil-
ience is effective, under its uncertainty 
and dynamism based perspective, as 
a crucial tool for today’s development 
needs, not the least as a comprehensive 
strategy for sustainability, in sight of 
increasing working hypotheses about 
systems, but also widening the interest 
to the whole aspects of human life.  So 
we can’t say that resilience or sustain-
ability is broader but they can be more 
like complementary metaphors. Resil-
ience doesn’t actually aim to replace or 
beat sustainability but it has the per-
spective of the change, uncertainty, un-

predictability and adaptability that are 
needed in the turbulent global systems 
sustainability.
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