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1. Introduction

Resilience is a highly popular recent buzzword across many fields. Individuals, households, 

organizations, communities, ecosystems, and institutions are all applauded if they show resil-

ience, and they are encouraged to build it if they do not (Bahadur and Tanner 2014, Bryan et al. 

2020, Davis 2009, Imilan et al. 2015, Leong et al. 2007, Ohto et al. 2017, Romain and Odom 

2019, Sleijpen et al. 2017, Tracy et al. 2017). The backdrop of this growing demand for resil-

ience is that crisis prevention and resolution, which have been the two most orthodox strategies, 

can no longer in themselves adequately deal with the recent crises that happen simultaneously 

and interconnectedly with increasingly unprecedented scope. Extreme weather and ecosystem 

disturbances caused by climate change (Haque et al. 2014), coordinated or often spontaneous 

attacks by terrorist networks armed with ICT (Harris 2017), abrupt and unpredictable chang-

es in rapidly expanded but highly fragile global financial markets (Griffith-Jones and Tanner 

2016), cross-border surge of migrants and refugees fleeing conflict and poverty (Mabiso et al. 
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2014), and outbreaks of unknown and frequently mutating infectious viruses like the COVID-

19 can happen to anyone, anywhere. In other words, vulnerability to the recent crises is common 

to all and ubiquitous. Given these circumstances, contingent responses - in case prevention fails 

and resolution remains elusive - are something all entities must undertake regardless of the 

current status, if they are to continue to exist. 

　　As is often the case with emerging buzzwords, however, the term ‘resilience’ tends to 

be used without any conscious denotation. Consequently, there is a danger that it could be 

treated as a mere opposite of ‘vulnerability’ despite the fact that resilient people can still be 

vulnerable (Béné et al., 2012) and that non-vulnerable (i.e., wealthy) people can be extremely 

non-resilient because of their heavy dependence on convenient but fragile devices. Further-

more, despite the almost unanimous agreement on resilience’s necessity, the term’s connota-

tions remain ambiguous. For instance, what is the benefit of being resilient other than the direct 

consequence of being able to survive a crisis? What should be done to increase resilience? Is 

there any novelty that can differentiate resilience from the existing ‘how-to’ arguments regard-

ing ‘sustainability’ or ‘empowerment’? Is it simply old wine in a new bottle?

　　To clarify these ambiguities and make the concept more analytically useful, this paper tries 

to re-define resilience and proposes a versatile framework for empirical study. The structure of 

this paper is as follows. Section 2 reviews the pre-existing conceptualizations of resilience in as 

diverse disciplines as possible and classifies them into two camps: those from the perspective 

of an actor under threat and those from the perspective of a system composed of these actors. 

Section 3 combines essential elements from these two perspectives and constructs a causal chain 

in which resilience can manifest itself. After showing the way to rank the level of resilience 

based on possible causal patterns, Section 4 proposes a two-step method for estimating potential 

resilience. Section 5 concludes.   

2. Literature Review

One of the reasons that make the concept ‘resilience’ confusing is the fact that there have been 

at least two different approaches to its conceptualization depending on the perspectives taken by 

researchers: one such perspective comes from that of an actor (individual, household, organiza-

tion, etc.) who suffers from an adverse event and the other is from the perspective of a system 

(community, institution, society, etc.) composed of actors. The former deals with individual 

resilience, while the latter’s focus is collective resilience. This divergence leads each approach 

to establish different reference points for defining resilience; namely, pre-crisis performance 
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level and pre-crisis system composition domain.

 

2.1. Resilience from the actor perspective

The first type of conceptualization of resilience focuses on the level of performance of an actor 

affected by an adverse event. Typically, the trajectory of the level of performance after a shock 

is depicted with a line chart like in Figure 11). Carver (1998) distinguishes four possible conse-

quences: 1) succumbing, where the blow was too heavy for the actor to continue functioning; 

2) surviving, where the actor keeps functioning but barely and at a lower level of performance; 

3) recovering, where the actor succeeds in regaining the pre-shock level of performance; and 4) 

thriving, where the actor, after a downturn, outperforms the previous level. There is some disa-

greement as to whether the meaning of resilience should be limited to recovering (Carver 1998, 

Smith et al. 2008, FAO 2016), but scholars who conceptualize resilience from the perspective of 

an individual actor under a disruptive event commonly use the pre-shock level of performance 

as a reference point.   

　　It should be noted that the previous level of performance, in contrast to the domain of 

system composition discussed later, does not necessarily have an attracting force. Of course, 

if the performance of concern is something for which biological homeostasis is expected such 

as body temperature or blood sugar level, the previous level of performance is the only value 

the entity can achieve if it is to exist. Neither thriving nor surviving is possible in the long run. 

 

 
Figure 1 Typical graphic representation of resilience from actor’s perspective

1) Carver 1998, p. 246; Rocco et al. 2018, p. 617. 
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However, in other contexts where the outcome of concern has no fixed point or range of possible 

value such as income, calory intake, sales, population, or GDP, the previous level is no more 

than a baseline value before the onset of the adverse event. As the possibility for thriving and 

surviving implies, post-shock performance can take any value.

　　In either case, as a corollary to the focus on the level of performance in conceptualizing 

resilience, resilience in this approach can be measured, at least theoretically, based on the trajec-

tory of performance after the triggering event’s inception. Rocco et al. (2018), for instance, 

propose two measures of resilience based on the baseline, midline (the lowest level of perfor-

mance recorded after the shock) and endline performance level. One is the ratio of recovery to 

loss, i.e., the difference between the endline and the midline divided by the difference between 

the baseline and midline. Another is the time required for the full or certain degree of recovery. 

If time-series data is available for the performance of concern, it would be possible to judge 

whether an actor is resilient or not based on its trend. If the trend is descending, the actor is not 

resilient; if it is ascending or flat, the actor is resilient. Apparently, however, these measurements 

depend on the timing and duration of observation. An actor showing descending performance at 

the time of observation may start recovering a few units of time later.

　　Due probably to this inherent difficulty in judgment timing, researchers who conceptual-

ize resilience focusing on the level of performance tend to avoid, after all, directly measuring 

resilience based on the performance result. Instead, they tend to use as a measure of resilience 

the number of factors thought to protect the actor from succumbing to a shock. Although the 

factors vary depending on the type of actor, the threat it faces, and the performance it seeks to 

defend, they can be grouped into two broad categories: the attributes of the actor and environ-

mental factors. For instance, in studying a person’s resilience to stressors in daily life to main-

tain emotional tranquility, Connor & Davidson (2003) use 25 items, which are summarized 

as personal competence and perception such as trust in one’s instincts, tolerance of adverse 

effect, strengthening effects of stress, positive acceptance of change, sense of control, and spir-

itual influence and the environmental factors such as secure relationships. Likewise, Friborg 

et al. (2003) develop a scale composed of 37 items which include individual attributes such 

as personal competence, personal structure, and social competence as well as environmental 

factors like family coherence and social support. Smith et al. (2008), on the other hand, rely 

exclusively on individual attributes in constructing the brief resilience scale. In the context of 

the study on the household’s resilience to natural and human disaster in securing sufficient daily 

nutrition and calory intake, FAO (2016) uses data on observable household’s attributes such 

as assets and adaptive capacity and environmental factors such as access to basic services and 
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social safety nets in constructing a resilience score as a latent variable. Also at the organization 

level, where resilience is primarily meant to overcome incidents such as industrial accident, 

natural disaster, and terrorism, while continuing business as usual, both corporate attributes 

such as resource slack, information sharing, corporate leadership, and preparedness for emer-

gency (data back-up and business continuity planning) and environmental factors such as 

insurances and infrastructures including flexible and redundant supply chains are considered 

conducive to organizational resilience (Craighead et al. 2007, Linnenluecke 2017, Pettit et al. 

2010, Wedawatta and Ingirige 2012) and used in quantifying the level of organization resilience 

(Lee et al. 2013).   

2.2. Resilience from the system perspective

By contrast, the definition of resilience from the viewpoint of a system focuses not on perfor-

mance but rather the composition and pattern of interactions among the actors constituting the 

system. All systems are believed to have an ability to self-reorganize after experiencing changes 

to the composition and pattern of interactions among its components, and the term “resilience” 

is used to describe the varying degree of this ability. Ratner et al. (2013), for instance, define the 

resilience of institutional arrangement that governs the use of common resources as its ability to 

prevent usual conflict over resources from escalating its intensity and extending in geographical 

scale and to other issues.

　　The ability to keep and, if disrupted, restore system integrity is not, however, static. Espe-

cially in ecology, a system’s composition is expected to undergo an adaptive cycle composed 

of four phases: rapid growth, conservation, release, and reorganization. Therefore, a system’s 

composition is typically described as a moving dot within a domain on a two-dimensional 

conceptual space. The boundary of the domain indicates the threshold, beyond which the system 

loses its ability to restore the original state. In other words, the width of the domain repre-

sents the maximum amount of change the system can tolerate. Carpenter et al. (2001) further 

decompose the notion of resilience into resistance and persistence. The former is the counter-

force against the internal and external pressures that cause changes in the composition of or the 

pattern of interaction in the system while the latter refers to the ability of the system to absorb 

these changes. To capture the dimension of resistance, a third axis is introduced in the concep-

tual space and a domain now becomes a basin (Figure 2)2).

2) Folke et al. 2004, p. 568; Gunderson 2000, p. 427; Holling 1973, p. 20; Walker et al., 2004.
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The resilience of a system varies depending on its temporal location within the basin. A system 

at the edge is less resilient than one at the bottom of the basin. In ecology, the least resilient 

moment is believed to occur during the release phase of the adaptive cycle. The subsequent 

reorganization phase can result in a transition to a different new domain or renewal within the 

same old domain (Holling 1973, Gunderson 2000, Folke et al. 2004, Walker et al. 2004, Nkhata 

et al. 2008). To remain within the basin of origin is not necessarily desirable. This is because 

the desirability of any basin can differ from actor to actor who constitutes the system. This is 

another chief difference from the actor-centered conceptualization of resilience, which always 

regards non-resilience as a lesser state.

Meanwhile, what these two approaches share is the difficulty in quantifying resilience (Carpen-

ter et al. 2001, Allen et al. 2005). Obviously, it is impossible to measure empirically the Euclide-

an distance between a coordinate of the system and the nearest edge of the basin on a conceptual 

space. Therefore, resilience per the system perspective is also measured indirectly using observ-

able proxies. Carpenter et al. (2001), for instance, use indicators that are, in theory, inversely 

related to the resilience of concern (e.g. soil Phosphorus in the case of a clear-water state in a 

lake) while Angeler et al. (2018) propose using redundancy and the response diversity of enti-

ties who possess the same functional traits in the system on the ground that they are observable 

and expected to enhance the system resilience. Finally, Ratner et al. (2013), based on the theory 

of the institutional analysis and development, imply that the level of resilience can be estimated 

based on contextual factors such as the attributes of resources, attributes of resource users, and 

overall governance arrangement. 

 

 

Less res i l ient
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Figure 2 Typical graphic representation of resilience from system’s perspective
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3. Reconceptualizing Resilience

The above review has revealed that the difference in the perspective tends to result in the 

difference in the focus in conceptualizing resilience. This is probably because when analyzing 

individuals, households, or organizations, the performance is the first and foremost matter of 

concern while the composition of, or patterns of interaction among the components of these 

actors are simply instruments to achieve better performance. Although performance usually 

depends on the components or patterns of interaction, the changes in themselves do not matter 

if the desired level of performance is maintained. By contrast, when analyzing ecosystems or 

institutions, composition or patterns of interaction in themselves matter most while the resulting 

performance is important in that it feeds back to the composition and the patterns of interaction 

in the next round. 

　　Each emphasis is understandable and can be analytically efficient. To avoid confusion, 

however, it must be recognized that both internal mechanisms (composition or pattern of inter-

action) and performance can be affected directly or indirectly by a negative force regardless 

of the unit of analysis. That is, the framework to analyze resilience needs to have at least three 

components: a trigger, internal mechanism, and performance. 

　　Examples of triggers that can start the process include stressors such as defeat in interna-

tional war, invasion and occupation by foreign armed forces, insurrection, riots, demonstrations, 

terrorist attacks, an influx of migrants or refugees, drought, locust plagues, natural disasters, 

an outbreak of an infectious disease, industrial accidents, overconsumption, excess emissions, 

political or economic system breakdowns, over-workloads, and harassment. These triggers are, 

especially when they are exogenous to the actors and systems, extremely difficult, or impossible 

for the affected to control. 

　　Examples of internal mechanisms and their components that are directly disrupted by trig-

gers include social customs, explicit and implicit institutions, political and economic systems, 

corporate governance, human relations, family relations, livelihood (residence, income sourc-

es), soil fertility, forest coverage, natural resource availability, access to basic public services, 

infrastructure, supply chains, stock value, currency value, credit systems, individual physical 

condition, and phycological balance. As pre-existing studies point out, the internal mechanism 

as a dynamic is constantly fluctuating. As such, disruption of this internal mechanism is regis-

tered only if it transforms into a fundamentally different regime, which includes the change of 

units like dissolution and unification.

　　Finally, examples of the performance of actors and systems that can be directly or indi-
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rectly driven down by trigger include economic growth and the development of a country, eradi-

cation of poverty and corruption from society, public order and societal safety, business output 

and profit, harvest conditions, household income and food security, and individual physical, 

psychological, and material well-being. The difficulty in measuring performance is the timing 

of judgment, for the point below which performance will no longer recover is next to impossible 

to determine. Consequently, there is always a possibility that the declining performance of an 

actor or system will recover just after the observation terminates. Given this, the only solution 

to the problem is to limit the scope of time: Not recovering to the baseline level by a determined 

time limit means the reduction of the performance. Then, observing the unit of analysis twice 

before and after the trigger would suffice to determine the recovery of the performance and any 

disruption of the internal mechanism.   

　　The causal chains among these three components can take various patterns. Figure 3 shows 

five causal relations. First, the effect of a trigger can be transmitted to the performance of the 

actor or system directly, or indirectly through the disruption of internal mechanism (Arrows 1, 

2, and 3). For instance, at the individual level, overwork (a trigger) may cause an autonomic 

nervous system breakdown (a disruption of the internal mechanism), which in turn may reduce 

the person’s productivity (a downturn in performance). However, overwork itself does not 

directly affect the worker’s performance. At a country level, a defeat in international war (a 

trigger) can have both a direct adverse influence on the country’s GDP (a downturn in perfor-

 

 
Figure 3 Direct and indirect adverse causal relations and vicious cycles
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mance) through the physical destruction of the country’s main production sites as well as an 

indirect effect on GDP through the overthrow of the incumbent regime (a disruption of the inter-

nal mechanism). If, however, the internal mechanism is highly resilient (for instance, due to the 

monolithic nature of the political system), the trigger may not indirectly affect performance. In 

that case, the only causal relation is the direct effect of the trigger on the performance. 

　　In addition to the influences of a trigger or disruption of the internal mechanism, reverse 

causality may occur (Arrows 4 and 5). A downturn in performance can either generate a new 

trigger, which delivers another blow to the internal mechanism and/or performance, or it can 

advance the disruption of the internal mechanism another step, which in turn leads to further 

performance downturn. For instance, a defeat in war (the first trigger) leads to the overthrow 

of the regime (the first disruption of the internal mechanism), which in turn deteriorates the 

performance of the state to deliver basic public service (a downturn in performance). This can 

induce widespread demonstrations and riots (the second new trigger), resulting in the break-

down of interim government (the second disruption of the internal mechanism), and the state 

may no longer offer any public services (the further downturn of the performance).

　　Resilience, then, should intercept and reverse each of the five causal effects: 1) from the 

trigger to the performance, 2) from the trigger to the internal mechanism, 3) from the internal 

mechanism to the performance, 4) from the performance to the internal mechanism, and 5) 

from the performance to the new trigger. Depending on which causal effects are intercepted and 

reversed, the possible scenarios once the trigger is pulled can be grouped into four: 

A) The actor or system exposed to the triggering event succeeds in nullifying the adverse effect 

both to the performance and to the internal mechanism. No disturbance arises in the perfor-

mance, nor in the internal mechanism.

B) The actor or system exposed to the triggering event succeeds in stemming the direct adverse 

effect on performance but fails to intercept the influence on the internal mechanism. In this 

case, if the actor or system continues to perform as usual despite the deficits in the internal 

mechanism, the damage will not reach the performance (B-1). If not, the trigger indirectly 

harms the performance. Nonetheless, the actor or the system can still prevent the reduced 

performance from deteriorating the internal system further and generating a new trigger. 

The actor or the system continues to exist but performs at lower rate than before and with 

deficits in the internal mechanism (B-2-1). If the actor or the system cannot stop the reverse 

negative effects from the lower level of performance, the vicious cycle sets in. The already 

disrupted internal mechanism undergoes another disruption, and a new trigger emerges that 

can additionally harm the internal system and/or the performance (B-2-2).   



Satoru Mikami

－ 30 －

C) The actor or system exposed to the triggering event succeeds in stemming the adverse effect 

on the internal mechanism but fails to intercept the direct influence on the performance. 

In this case, if the actor or the system still prevents the reduced performance both from 

disrupting the internal system and generating a new trigger, the actor or the system with 

the same internal mechanism continues to exist with lower performance than before (C-1). 

By contrast, if it cannot stop either the reverse negative effect on the internal mechanism or 

the emergence of a new trigger, the internal system will also be damaged. If, however, the 

disrupted internal system does not have a negative effect on the performance, the vicious 

cycle remains partial (C-2-1). If it does have a negative effects, the vicious cycle intensifies 

(C-2-2). 

D) The actor or system exposed to the triggering event fails to stem both the direct adverse 

effect on the performance and the direct influence on the internal mechanism. In this case, if 

it still prevents the reduced performance both from deteriorating the already disrupted inter-

nal system and generating a new trigger, it continues to exist with lower performance than 

before and with the disrupted internal mechanism (D-1). If it cannot stop either the reverse 

adverse effect to the internal mechanism or the emergence of a new trigger that can harm 

the internal system and/or the performance, the vicious cycle sets in. Whether the actor or 

system succeeds in preventing the disrupted internal system from affecting the performance 

decides whether the vicious cycle remains partial (D-2-1) or intensifies (D-2-2).

 

 

Figure 4 Possible scenarios once the problem arises

Note. IM: internal mechanism; P: performance. ①：trigger ➡ P; ②：trigger ➡ IM; ③：IM ➡ P; ④：P ➡ IM; 
⑤：P ➡ new trigger. Strike-out line means that the causal effect is intercepted.



Conceptualizing and Measuring Resilience: Towards an Inter-disciplinary Versatile Model

－ 31 －

　　If the actor or system is resilient to the trigger, it should avoid falling into the vicious 

cycle because both partial and full vicious cycles have slim prospects for survival. In this sense, 

Patterns B-2-2, C-2-1, C-2-2, D-2-1, and D-2-2 are results that both actors and systems with 

low resilience will follow. By contrast, Pattern A is a scenario the most resilient actor or system 

will follow. Among the remaining patterns without vicious cycles, Patterns B-1 and C-1 can be 

considered as signs of a higher level of resilience than Patterns B-2-1 and D-1. 

　　Having redefined resilience as above, it should be noted that resilience is a trigger-specific 

attribute. Depending on the trigger the entity or system faces, it can be resilient and non-resilient 

at the same time. Actors and systems can differ in terms of the number of triggers to which they 

are resilient, but given the infinite number of triggering events, the trigger in question must be 

specified when measuring resilience.

4. Measuring Resilience

The new definition of trigger-specific resilience as the consequence of interception and reversal 

of negative causal effects is neither the opposite of vulnerability nor the variant of sustainability 

or empowerment. This is a distinctive concept that describes what is called for and is not infre-

quently observed in recent years. The remaining task is to operationalize this definition.

　　The above discussion suggests a 4-point ordinal scale of trigger-specific resilience based 

on the actual trajectories the actors or systems follow once they are exposed to the triggering 

event. Such a result-based approach marks a break from the current dominant empirical strate-

gies. As pointed out in the literature review, when resilience is conceptualized as a basin of 

system composition, observable proxies expected to enhance system resilience are used because 

it is impossible to measure the Euclidian distance in the three-dimensional conceptual space. 

When resilience is conceptualized as the recovery of performance to its baseline level, scholars 

tend to infer the level of resilience based on the checklist of attributes theoretically considered 

to be conducive to resilience, despite the fact that measurement based on performance trajectory 

is not necessarily impossible. Compared to the measurement based on the theoretical anteced-

ents yet to be empirically proven, the empirical strategy based on the actual result is definitely 

more reliable. However, this approach only allows resilience to be measured ex-post facto. The 

resilience of entities and systems that have yet to encounter a triggering event remains unknown. 

　　To overcome this deficit, one could create a triggering event artificially to expose the actors 

and systems to its effects. This would allow the expected level of resilience to be obtained 

before the occurrence of a real trigger. However, such an experiment is against research ethics 
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and therefore infeasible. Therefore, the potential level of resilience of actors and systems that 

have not experienced a situation where resilience is required must be inferred using information 

obtained from the cases already exposed to a triggering event. 

　　The inference this paper proposes consists of two steps. First, recursive partitioning is 

performed using the results and attributes of cases already exposed to a triggering event3). After 

the construction of the best model that can classify the results, this model is applied to cases 

that have not yet encountered a trigger. The obtained predicted results are the level of potential 

resilience. 

　　This two-step estimation also uses theoretical antecedents of resilience. However, it differs 

from the previous approach in its method of extracting information. While previous approaches 

use all antecedents without evidence, this approach selects variables that have been empirically 

proven to be relevant at the first step of procedures. This means that, although the obtained 

potential resilience is not an actual value, it is based on the constantly updated evidence and 

the accuracy of measurement can be expected to further improve as the model accumulates 

experiences. Only after obtaining the separate measure of resilience, can factors that enhance 

or reduce resilience be explored in any rigorous way. Before that, any recommendations of 

resilience-building sound futile.

 

 

Figure 5 Flow of the two-step resilience measurement 

3) Recursive partitioning is preferable to regression because the partial coefficients obtained from multiple regression are 
likely to be biased due to omitted variables.



Conceptualizing and Measuring Resilience: Towards an Inter-disciplinary Versatile Model

－ 33 －

5. Conclusion

Despite almost unanimous agreement on the necessity of resilience, the term’s meaning has 

remained ambiguous. Against this backdrop, this paper reviewed the existing conceptualiza-

tions and operationalizations of resilience in various disciplines, including psychology, devel-

opment studies, business, ecology, and economics, and determined that much of the blame for 

this confusion stems from the existence of the different foci when arguing resilience: resilience 

of the internal mechanism or resilience of the performance. The difference tends to stem from 

the perspective the researchers take when they conceptualize resilience. If they conceptualize 

the resilience of an actor, they tend to focus on how its performance can be maintained. If they 

conceptualize the resilience of a system composed of actors, they tend to focus on how its 

internal mechanism can be preserved. Both actors and systems have their internal mechanisms 

through which they function as well as the various kinds of performance they produce as a result 

of their activities. Thus, both are legitimate endpoints in considering resilience. Therefore, this 

paper proposed a versatile framework that integrates both elements. 

　　By clarifying possible adverse causal effects emanating from a triggering event as well as 

the consequences when these negative causalities are intercepted and reversed, this framework 

identified a set of scenarios that can serve as an indicator of different levels of trigger-specific 

resilience of an entity (an actor or a system). This result-based measurement of trigger-specif-

ic resilience can be applied not only to the entities that have already experienced a situation 

requiring resilience but also to those that have yet to encounter the triggering event. The key 

is the construction of recursive partitioning model based on the experiences of entities that 

have already undergone crises. The model extrapolation to those that have yet to encounter 

the triggering event enables the prediction of the scenario they will follow, which indicates the 

potential level of resilience of these entities to the triggering event. This two-step inference 

method, where only empirically proven relevant information is exploited, is more reliable than 

the existing empirical strategies, which rely solely on the theoretical antecedents. Continued 

feeding of the model with the experiences of various levels of unit and of the various triggers 

should improve the measurement both in terms of precision and applicability, and accumulated 

data on resilience should enable researchers and practitioners to develop an even more useful 

strategy of resilience building.
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