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Abstract

Resilience at various levels of the social and environmental domains is a key aspect 
of sustainable development in mountain areas. However, resilience research is 
hampered by inconsistent definitions and conceptualizations of resilience. Using the 
examples of two research projects from protected mountain areas in different regions 
of the world (in the Austrian Alps and the Nepalese Himalayas), we illustrate two 
distinct perspectives on resilience: a system-based perspective and an agency-based 
one. We identify common characteristics of these views on resilience and apparent 
contradictions between them, and discuss how the two perspectives can be integrat-
ed to enhance understanding of resilience and to support sustainable development.
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Introduction

Communities in mountain regions across the globe 
are facing numerous challenges: they are dispropor-
tionately affected by natural hazards, limited agri-
cultural production, as well as economic and politi-
cal marginalization (Sati 2014). Moreover, additional 
pressure is put on mountain environments by climate 
change, exploitation of  natural resources and land use 
changes, affecting the provision of  ecosystem ser-
vices and the livelihoods of  people dependent upon 
them (Price et al. 2004; Einhorn et al. 2015, Pepin et 
al. 2015, Hock et al. 2019). This interplay of  natural 
and social factors and drivers makes mountain areas 
complex social-ecological systems (SES), which are 
challenging to investigate (Cumming & Allen 2017).

The management of  mountain areas can be fur-
ther complicated by the designation of  protected are-
as subject to specific guidelines and regulations. Being 
rich in natural and cultural resources and providing 
manifold essential ecosystem services, 16.9% of  
mountain areas globally (excluding Antarctica) are na-
tionally designated protected areas (status as of  2009; 
Rodríguez-Rodríguez et al. 2011). A protected area is 
defined as “a clearly defined geographical space, recognised, 
dedicated and managed, through legal or other effective means, 
to achieve the long-term conservation of  nature with associated 
ecosystem services and cultural values” (Dudley 2008). In 
protected mountain areas, finding a balance between 
conflicting (interests e. g. tourism, agriculture, preven-
tion of  natural hazards) is often challenging due to 
differing management priorities and the perceived 
legitimacy of  various actors involved (e. g. scientists, 

policymakers, NGOs and communities) (Lockwood 
2010). 

Subsuming the ability to respond to and prepare for 
change, the concept of  resilience is often considered 
a central element of  sustainable mountain develop-
ment in general (Manuelli et al. 2014; Wymann von 
Dach et al. 2018), in particular for the establishment 
of  protected mountain areas (e. g. Cumming et al. 
2015). Despite ongoing research efforts (e. g. Nettier 
et al. 2017; Ingrisch & Bahn 2018), however, just how 
resilience of  mountain regions, communities and envi-
ronments can be defined, operationalized and assessed 
remains problematic. Different resilience concepts are 
used interchangeably and / or with ambiguous mean-
ings (Gardner & Dekens 2007; Hosseini et al. 2016). 
In ecology, resilience usually defines the ability of  a 
system to absorb disturbances while keeping the same 
functions, characteristics and identity (Holling 1996; 
Walker et al. 2004; Quinlan et al. 2016). Under this 
definition, the possibility of  reaching alternative equi-
libria is included (Holling 1996). For application to 
SES such as protected mountain areas, the definition 
of  resilience was extended: social-ecological resilience 
explicitly includes adaptability and transformabil-
ity, implying that a system does not necessarily have 
one or more states of  equilibrium but is adapting and 
changing continuously (Davoudi et al. 2012). In con-
trast to these traditional system-oriented perspectives 
on resilience, some recent approaches follow agency-
centred perspectives, where social entities and their 
agency (e. g. ability and willingness to act) are the focus 
of  attention (Bohle et al. 2009; Bristow & Healy 2013). 
In applying the resilience concept to protected moun-
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tain areas, this means that managers, stakeholders and 
related institutions, and their ability and willingness to 
act, are explicitly investigated in resilience evaluations. 

The aim of  this paper is to compare system-based 
and agency-based perspectives on resilience in moun-
tain regions by looking at their conceptual, methodo-
logical and practical differences, and discussing advan-
tages and limitations of  both approaches. We compare 
two projects investigating the resilience of  livelihoods, 
in two mountain regions that are undergoing chang-
ing conditions: socio-economic changes (e. g. change 
of  economic structure), and environmental changes 
(e. g. climate change, natural hazards). The case studies 
belong to protected areas with different designations. 
In both projects, the protection status has played an 
ambiguous role in addressing resilience, which will be 
examined below. 

For the investigation of  resilience in the case study 
regions, self-moderated focus groups were created, 
comprising all researchers of  the two projects. The 
focus groups’ findings are presented here, structured 
and summarized in an analytical grid. Finally, advan-
tages and shortcomings of  system- and agency-based 
perspectives are discussed, and suggestions for how to 
combine these approaches with each other are made. 
With these findings, this paper contributes to a more 
holistic understanding of  resilience in mountain areas.

Material and methods: analysing resilience 
in protected mountain areas

To better understand the empirical implications of  
different theoretical approaches towards resilience in 
mountain regions, we present insights from two pro-
jects funded by the Austrian Academy of  Sciences 
(ÖAW) within the 2015 Earth System Sciences re-
search programme. Members of  both research pro-
jects – from different scientific fields such as Geog-
raphy, Ecology, Public Finance and Sociology – took 
part in a series of  self-moderated focus groups (based 

on Stewart & Shamdasani 1991; Schulz 2012) to iden-
tify common characteristics, apparent contradictions 
and differing understandings of  resilience research in 
mountain regions. First, researchers from both project 
teams presented their conceptualization of  resilience. 
Based on these perceptions, several questions were de-
veloped by the authors to guide the subsequent series 
of  focus groups. The guiding questions were: 

1. How do you define resilience in your project? 
2. Whose resilience is observed?
3. Do you quantify resilience? – If  yes, what 

indicator(s) do you use?

In order to fully exploit the potential, discussions 
were kept open, and each participant was allowed to 
raise further spontaneous questions. To structure the 
findings, all participating researchers agreed a set of  
dimensions for an analytical grid to contrast the two 
approaches to the analysis of  resilience in protected 
mountain areas. In addition, advantages and limita-
tions of  system- and agency-based perspectives were 
collected and discussed.

Social-ecological resilience: focus on the system
Using two study sites, Vent and Obergurgl in the 

Upper Ötz Valley, Tyrol, Austria (Figure 1), the RE-
SULT project (Resilience through synergies between 
agriculture and tourism: A comparison of  two con-
trasting trajectories in the Tyrolean Alps) investigates 
the effects of  interactions between agriculture and the 
tourism industry on the resilience of  mountain re-
gions and the local communities. The research aim is 
to investigate the resilience of  two mountain commu-
nities facing long-term changes in climate and socio-
economic trajectories. 

Case study sites
The two sites provide a unique opportunity to 

study the interdependencies between tourism and 
agriculture over a long time period, because both vil-

Figure 1 – Location of  the study sites in the RESULT project, showing Vent and Obergurgl (both 
part of  the community of  Sölden, Tyrol, Austria).
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lages were typical Alpine agrarian communities that 
developed into tourist destinations at the beginning 
of  the 19th century (Busse et al. 1987), but without 
the complete disappearance of  agricultural activities. 
However, their touristic development trajectories are 
different: Obergurgl focuses almost entirely on ski-
ing tourism, whereas Vent has positioned itself  as a 
mountaineering village for gentle tourism in winter and 
summer (Wilson et al. 2018). Obergurgl and Vent lie 
in two different protected areas classified by the Inter-
national Union for Conservation of  Nature (IUCN): 
the National Rest Area Ruhegebiet Ötztaler Alpen (IUCN 
category IV), and the Nature Park Naturpark Ötztal 
(IUCN category V) (IUCN & UNEP-WCMC 2019). 
While in selecting the case-study sites their protection 
status played only a minor role, it has proven to be 
essential for further assessments of  resilience.

Resilience understanding and methods used
Based on the resilience definition of  Walker et al. 

(2004, p. 2), RESULT assesses resilience as “the capacity 
of  a system to absorb disturbance and reorganize while under-
going change so as to still retain essentially the same function, 
structure, identity, and feedbacks”. Instead of  observing the 
social and the ecological systems separately, we treat 
the study sites as SES: “integrated systems of  ecosystems and 
human society with reciprocal feedback and interdependence” 
(Resilience Alliance 2007, p. 1) (Figure 2). 

The two case study sites (Alpine social-ecological 
systems in Figure 2) generate ecosystem services (ES) 
that are crucial to human well-being (Haines-Young & 
Potschin 2010). In Obergurgl and Vent, the livelihoods 
of  the inhabitants have always been based on local ES, 
i. e. provisioning services (e. g. agricultural products, 
water supply), regulating and maintaining services (e. g. 
regulating natural hazards, soil fertility), and cultural 
services (e. g. recreational and aesthetic value for tour-
ism). To ensure the economic and social well-being of  
the two communities, it is crucial that the SES is able 
to maintain flows of  desired ES within tolerable limits 
(Biggs et al. 2012). If  the flows move outside these 
limits, disadvantages for society may occur (Janssen et 

al. 2007). Hence, for the application of  the resilience 
concept in the study, we equated resilience with a stable 
flow of  desired ES in the face of  long-term changes to 
climate and socio-economic trajectories (Janssen et al. 
2007; Brunner & Grêt-Regamey 2016). Changes over 
time include the loss of  protected status by a case-
study region, a factor which was taken into considera-
tion when assessing resilience. According to Kohler et 
al. (2017, pp. 117–118), “a resilient [social-ecological] system 
will adapt its structure to change while keeping the same set of  
states and associated ecosystem services”. Therefore, the pro-
ject modelled and mapped a wide range of  relevant ES 
for five time-steps from 1860 to 2015, and the changes 
in ES supply and demand were quantified as a meas-
ure for resilience. The selection of  the ES was based 
on studies by Zoderer et al. (2019) and Tasser et al. 
(2020), in which the importance of  a large number of  
ES for society in the Tyrol was surveyed. In addition, 
Gruber (2019) verified these Tyrol-wide assessments 
in both local communities. Small changes in ES are 
practically unavoidable as the SES is characterized by 
constant dynamics and change (Walker & Salt 2006), 
but the transformation into a fundamentally different 
system would entail a fundamental shift in the ES bun-
dles or even a complete loss of  specific ES.

Social resilience: putting people first
Using empirical evidence from Nepal, the touRES 

project (Resilience of  tourism systems to natural haz-
ards in the Himalayas) analyses the resilience of  own-
ers of  businesses in the tourism sector to natural haz-
ards in two case study areas (Figure 3).

Case study sites
The two study sites Kali Gandaki Valley and Khum-

bu Valley provide a good opportunity to study the in-
terdependencies between tourism and natural hazards. 
Both study areas belong to major tourist regions in 
the Himalayas, with outdoor-based activities as the 
central attraction (e. g. trekking, hiking, mountain bik-
ing). Additionally, natural hazard processes such as 
earthquakes, floods and landslides happen frequently 

Figure 2 – The social-ecological system (adapted from Resilience Alliance 2007).
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in the Himalayan region and could increase under con-
ditions of  global climate change (Petley et al. 2007; 
ICIMOD 2011; United Nations ESCAP 2015; Kargel 
et al. 2016). The various natural hazard processes have 
direct and indirect impacts on local tourism, and lo-
cal businesses in the tourism sector take different ac-
tions in order to prepare for, prevent and respond to 
these events. Kali Gandaki Valley and Khumbu Valley 
were selected because they are located within two dif-
ferent IUCN protected areas – Sagarmatha National 
Park and Buffer Zone (SNP: IUCN category II) and 
Annapurna Conservation Area (ACA: IUCN category 
VI) (IUCN & UNEP-WCMC 2019). It is a general as-
sumption that different protection designations entail 
different regulations for tourism activities as well as 
for risk management. However, while this is mostly 
the case, in practice it has largely proved difficult to 
implement the various levels of  regulation, and these 
differences did not affect the agency of  the individual 
actors, which was the focus of  the analysis. 

Understanding of resilience, and methods used
The overall aims of  the touRES project are to ana-

lyse the resilience of  owners of  businesses in the tour-
ism sector to natural hazards, and to provide future 
development paths for improving this resilience. To 
carry out its aims, the project follows an actor-oriented 
and agency-based conceptualization of  resilience that 
is grounded in Bohle et al.’s (2009) claim of  “reframing 
resilience as agency”. Building on theories from environ-
mental psychology and health psychology – the Value-
Belief-Norm (VBN) theory (Stern 1999) and Protection 
Motivation Theory (PMT: Rogers 1975) – the model of  
Agency Towards Resilience (ATR; Figure 4) was developed 
(see Posch et al. 2020).

The individual actor is the starting point of  the 
analysis. Practical actions are taken at different social 
levels, ranging from the individual to the collective, and 
directly and indirectly improve their resilience (Hutter 
& Lorenz 2018). These practical actions towards re-
silience depend on the actor’s ability and willingness 

Figure 4 – The Agency Towards Resilience (ATR) model (based on Posch et al. 2020).

Figure 3 – Location of  the study sites in the touRES project.
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to act. While the ability to act is based on access to 
assets and on the context (e. g. policy setting, institu-
tional, political, historical, demographic, social, envi-
ronmental, and socio-economic conditions) (Scoones 
1998), the willingness to act is shaped by individual 
goals and trade-offs, which are rooted in, among other 
things, values, beliefs, critical awareness, and the per-
ceived ability to act and an obligation to do so (Rogers 
1975; Stern 1999). In our study, we argue that human 
agency cannot be reduced to whether or not social en-
tities have access to assets and resources; nor can it 
be equated with these entities’ capabilities and skills 
to act. A human-agency perspective acknowledges that 
actors’ rationales differ, that they use different strat-
egies, and have different levels of  willingness to act 
(Pain & Levine 2012; Darnhofer et al. 2016). Access 
to economic, social, natural, physical or human as-
sets is not seen as the main determinant of  an entity’s 
resilience. Therefore improved access to assets does 
not necessarily lead to an increased level of  resilience 
(Adger 2003; Norris et al. 2008; Speranza et al. 2014). 
Thus, a better understanding is needed of  why social 
entities behave or act in certain ways, why they make 
certain choices, and why they have certain priorities 
and goals (Bristow & Healy 2013).

Results: dimensions of resilience research 
in mountain areas

In the two projects presented, different approaches 
are used to investigate resilience in mountain regions 
involving different scales of  analysis and methodolo-
gies. These are outlined in an analytical grid (Table 1). 
Within the focus groups, we framed five dimensions 
that characterize the approaches of  resilience research 
in mountain regions: (1) resilience of  whom / what; 
(2) scope / scale of  analysis; (3) resilience to what; (4) 
methodological approach; and (5) aim of  the analysis.

In the RESULT project, the crucial resilience of  
whom / what question is centred on a mountain so-
cial-ecological system. In contrast, the focus of  the 
touRES project is on owners of  businesses in the 
tourism sector. RESULT does not account for indi-
vidual elements of  the system and their behaviour, 
whereas the tourism-business owners in the touRES 
project are considered active actors with a certain abil-

ity and willingness to proactively prepare, prevent and 
adapt, as well as to respond reactively, to disturbances. 
These definitions of  subjects seem to determine the 
scope / scale of  analysis: the RESULT project deals with 
the overall behaviour of  the system (system-based 
perspective); the touRES project studies the individual 
system elements (agency-based perspective).

The aspect resilient to what is also viewed from con-
trasting perspectives. In the RESULT project, the 
resilience to long-term changes in climate and socio-
economic trajectories is observed, changes being 
identified from an external perspective by collecting 
data (on climatic variables, demographic development, 
agricultural change, tourism change, infrastructure ex-
pansion, etc.) from publicly available databases and lit-
erature (Huber et al. 2020). In the touRES project, on 
the other hand, resilience to natural hazards is central 
and is studied by investigating people’s critical aware-
ness of  natural hazards in two regions after develop-
ing an inventory of  past, present and potential future 
natural hazard events.

Moreover, the methodological approach of  the two pro-
jects differs. In the RESULT project, resilience assess-
ment is based on measurement, modelling and map-
ping of  ES (Schirpke et al. 2019; Huber et al. 2020). 
In contrast, the ATR model of  the tourRES project 
(Posch et al. 2020) avoids measuring resilience, which 
often results in benchmarking, implying that social en-
tities always behave as homogeneous, rational agents 
(Darnhofer et al. 2016; Quinlan et al. 2016). Instead, 
the touRES approach is based on investigating the 
range of  actions that people are able and willing to 
perform, and examining the factors behind peoples’ 
ability and willingness to act (e. g. access to assets, 
structural conditions, values, beliefs and worldviews) 
(Posch et al. 2019).

Thus, the aim of  analysis is also different for the two 
projects. The RESULT project aims at finding recom-
mendations for ensuring and improving ES supply for 
the local inhabitants, whereas the touRES project does 
not recommend optimal actions, because they may be 
ineffective or inappropriate (Pain & Levine 2012). In-
stead, the focus is on local optima (e. g. actions people 
are able and willing to carry out) that can be encour-
aged or facilitated by outside support and may serve as 
entry points to enhance resilience.

Table 1 – Analytical grid of  characteristics in the two projects’ views on resilience.
Dimension RESULT touRES

1. Resilience of whom / what Mountain social-ecological systems (mountain ecosys-
tems and their local inhabitants)

Owners of tourism businesses

2. Scope / Scale of analysis System-based Agency-based 

3. Resilience to what Long-term changes in climate and socio-economic 
trajectories.

Natural hazards

4. Methodological approach Mapping, modelling and quantifying ecosystem ser-
vices (by spatial modelling in geographic information 
systems, surveys, expert interviews).

Understanding poly-rational values and worldviews, 
evaluating actions taken/not taken (by surveys and 
interviews), natural hazards analysis.

5. Aim of analysis Develop recommendations to ensure and improve the 
supply of ecosystem services to local inhabitants.

Improve local optimum by identifying the range of ac-
tions people are able and willing to take that increase 
their resilience to natural hazards.
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Discussion 

The projects differed not only in the definition of  
the units of  analysis, but also as to which aspects they 
should be resilient to, their methodological approach, 
and the aim of  the analysis. The system-oriented and 
agency-centred perspectives each offer various advan-
tages and limitations, which will be discussed in this 
section. We will end with some thoughts on whether 
these approaches and methodologies are mutually and 
strictly exclusive, or whether some integration of  the 
two is possible and even desirable.

Advantages and limitations of system- and 
agent-based perspectives

It seems to be an advantage of  system-based ap-
proaches such as the one used in the RESULT project 
that optimal solutions for improving system resilience 
can be derived from models that simulate interactions 
within the system as well as consequences of  external 
impacts. However, although the practical implemen-
tation of  resilience-enhancing measures can be sug-
gested by scientists, implementation by local and / or 
political actors at different spatial levels presents a 
great challenge (Davoudi et al. 2012). Here, the actors’ 
knowledge might be insufficient to understand the 
complexities of  the system or the effects (and effec-
tiveness) of  measures, leading to ineffective measures 
or even non-action (Herrera 2017). We find a further 
limitation in the need to reflect whether resilience 
is used as a normative, an analytical or a descriptive 
concept (Kruse et al. 2017). If  resilience analysis im-
plies the identification of  optimal resilience-enhancing 
measures, one needs to ask what the desired outcome 
is, and for whom. While certain outcomes may be 
perceived by some as optimal and therefore desirable, 
they might not be so perceived by others (Davoudi 
et al. 2012). Another controversial question is that of  
who decides what being resilient enough is (MacKinnon 
& Derickson 2012). 

In our projects, the protection status of  the moun-
tain regions offered two interesting findings: in the 
touRES project, the protected area designation was a 
substantial reason for selecting the case study sites, as 
the designation was assumed to be crucial for tourism 
and natural hazard management practices. However, it 
turned out to be of  minor importance for the agency 
of  individual actors – the unit of  analysis of  the study. 
On the other hand, in the RESULT project, the pro-
tection designation was unimportant for the selection 
of  the case study sites but subsequently proved to be 
of  great significance for the resilience assessment, be-
cause the loss of  protected status of  part of  the study 
area had an impact on the provision of  ecosystem ser-
vices, which we were able to analyse using the particu-
lar resilience assessment methodology applied.

However, even if  sufficient specialist knowledge is 
available, discrepancies between objective knowledge, 
behavioural intentions and actual behaviour can be ex-

pected (Hurlimann et al. 2009). In the worst-case sce-
nario, no improvement of  the system can be reached 
at all, because what is known as effective practice 
from theory and science is not actually implemented 
in policy and practice (Fixsen et al. 2005). Reasons for 
ineffective measures or non-actions can include con-
flicting (hidden) interests, worldviews or cultural back-
grounds. In the touRES project, for example, an im-
portant link between peoples’ values, beliefs and their 
engagement in disaster preparedness and prevention 
activities was examined (Posch et al. 2019). A possi-
ble solution is to consider the willingness and abilities 
of  agents to act by using an agency-based approach. 
Following this approach, measures to improve the sys-
tem can be tailored to the needs and potential of  the 
agents, but it is likely to create a dilemma for science: 
against empirical findings, good rather than the scien-
tifically determined optimal measures are suggested. 
In the worst case, this can mean that the aim of  the 
research (e. g. improvement of  the system) cannot be 
attained, because the measures that are accepted and 
implemented by the local and political actors are in-
sufficient to fully implement optimal measures. Thus, 
instead of  giving optimal recommendations, a trans-
disciplinary approach in research projects may help to 
achieve a more comprehensive range of  plausible op-
tions by involving non-academic actors in the formu-
lation of  the research questions, problem definition, 
and understanding of  solutions (Sarkki et al. 2013). 

Combining the two perspectives?
To model complex system phenomena that involve 

human and / or institutional behaviour, it can be help-
ful to use an agent-based modelling approach. Such 
approaches are used to simulate the behaviour and 
mutual interactions of  autonomous agents in order to 
assess the response of  a system as a whole (An 2012). 
Here, inviting practitioners to define the behaviour 
of  the model’s agents, in what is called participatory 
agent-based modelling, is recommended. Stakeholder in-
volvement in the modelling processes can reduce the 
inherent limitations and improve understanding of  
the relevant system components (Voinov & Bousquet 
2010); in this way, participatory modelling not only 
helps the scientists to incorporate local knowledge 
into system modelling but also enhances the stake-
holders’ system knowledge and gives them a chance 
to reflect on possible consequences of  their individual 
willingness (or not) to act. As a minimum, participa-
tory modelling supports the scientists in identifying 
the limits of  the willingness to act, which is the first 
prerequisite if  actors are going to be engaged in in-
creasing their willingness to act. Particularly appealing 
ways to include stakeholders in modelling are found in 
serious games, where scientific models are implemented 
in computer games and role-playing (see e. g. Meadows 
1986; Resnick & Wilensky 1998).
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Conclusion

In this paper, we compared different conceptual, 
methodological and practical approaches in resilience 
research in protected mountain areas. Based on two 
research projects in protected regions in the Aus-
trian Alps and the Nepalese Himalaya, we framed 5 
dimensions that characterize approaches of  resil-
ience research in mountain regions: (1) Resilience of  
who / what, (2) Resilience to what, (3) Scale of  analysis, 
(4) Methodological Approach, and (5) Aim of  Analy-
sis. These dimensions cover typical characteristics of  
system-based and agency-oriented views on resilience. 
Both approaches have advantages and limitations re-
garding practical applicability and societal desirability. 
Future research could cover the integration of  the two 
conceptual, methodological and practical approaches, 
for example by participatory agent-based modelling 
that is rooted in a transdisciplinary tradition.
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