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Abstract
This contribution explores the conceptual and empirical linkages between population 
dynamics and natural hazard risk management (NHRM). Following a review of the inter-
national scholarly literature, we conduct a mixed-methods approach in Austria, combining 
an online survey among policy makers and other stakeholders with a thematic analysis of 
policy documents. The aim is to investigate the practical relevance of socio-demographic 
change in Austria’s NHRM. The study shows that many hazard-prone regions in Austria 
face population change, in particular demographic ageing and population decline. In addi-
tion, our findings from the online survey demonstrate the relevance of population dynam-
ics in NHRM, especially with regard to hazard response and recovery. Nonetheless, policy 
formulation in NHRM overwhelmingly disregards demographic change as a relevant fac-
tor. Accordingly, the study underscores the importance of future-oriented risk management 
strategies to better account for ongoing and expected socio-demographic changes.
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1 Introduction

Hydro-meteorological events, including storms, floods, or landslides, globally account for 
the largest share of the reported economic losses due to natural hazards (Munich Re 2019). 
In recent years, extreme weather- and climate-related events caused severe damage in dif-
ferent parts of the world–notable examples include the riverine floods in Central Europe 
(2002), in the UK (2007), and in Southeast Asia (2014–15) or the recent tropical cyclone 
Idai in Eastern Africa (2019). Apart from the likely effects of climate change (Blöschl et al. 
2019; IPCC 2012; Madsen et al. 2014), land use change, often in combination with envi-
ronmental degradation (e.g. of protective mangrove forests), and in particular settlement 
growth and land development in hazard areas, has been identified as key drivers for these 
events and their disastrous impacts (Jongman et al. 2012; Pesaresi et al. 2017).

The dynamics underlying the changing levels of risks (Di Baldassarre et al. 2013; Merz 
et al. 2010; Paprotny et al. 2018) and the consequences of these developments for future-
oriented risk management are well documented (cf. Allen et al. 2011; Evans et al. 2006; 
Nordbeck et al. 2019). Related studies, however, usually investigate the impact of popula-
tion growth on future levels of risk and the policy options to anticipate and adapt risk man-
agement strategies (Cammerer and Thieken 2013; Löschner et al. 2017), while population 
decline–a demographic phenomenon in fact faced by many rural but also urban areas out-
side the booming agglomeration regions (CoR 2016), has remained outside the scientific 
and policy focus.

Generally speaking, the notion of population dynamics, i.e. changes in the size and 
structure of human populations, has been strikingly disregarded in relation to natural haz-
ards research and risk management. Although a large body of the literature explores demo-
graphic determinants and their influence on the vulnerability of individuals and communi-
ties to natural hazards (e.g. Cutter and Finch 2008; Fekete 2009, 2018; Birkmann et  al. 
2015), surprisingly little is known about the policy side. In order to provide a comprehen-
sive picture of the challenges natural hazard risk management (NHRM) is facing, it would 
be important to know to what extent policy makers and practitioners actually consider and 
account for long-term demographic and population changes.

Given the long-term commitments in NHRM to mitigate disaster-related damage and 
reduce the vulnerabilities to such events (Hallegatte 2009), and against the call for a more 
integrated and dynamic perspective on hazard risks and their management (Cutter and 
Emrich 2006; Cutter and Finch 2008; Kuhlicke 2010; Lutz and Muttarak 2017; Clar 2019), 
there arises the need for a more systematic, holistic and long-term oriented analysis of 
population dynamics and their implications for policy making in NHRM. As we will see 
below, population dynamics are being discussed in and integrated into various policy areas 
in Austria. We want to examine whether NHRM is one of them.

In this light, the paper pursues two aims. For one, it aims to conceptualise and systema-
tise the interlinkages between population dynamics and NHRM and, based on the examina-
tion of one particular country (Austria), explore whether and how these interlinkages are 
considered in NHRM policies. Our research is thus guided by the following overarching 
questions:

• Which challenges are population dynamics imposing/expected to impose on NHRM in 
Austria?

• How are these challenges, and underlying developments, reflected in Austria’s current 
NHRM policies?
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The paper addresses these questions based on an online survey among major policy 
actors in Austria’s NHRM and a thematic analysis of policy documents. While the first step 
allows to assess the actual relevance of population dynamics for current and future NHRM, 
the second step provides insights into recent policy developments and questions whether 
actual and expected demographic changes are reflected therein. We chose Austria as our 
study area for three reasons: First, Austria is located along the Alpine ridge and, thus, 
prone to multiple mountain hazards (such as torrential floods, debris flows, landslides, rock 
fall or avalanches). With a high concentration of vulnerable land uses in the valleys, the 
country recurrently suffers damage from such weather- and climate-related events, in par-
ticular river flooding, which affected large parts of the country in 2002, 2005 and 2013 
(Fuchs et al. 2015; 2017). Second, Austria has a long tradition in NHRM and, following 
recent extreme events, is pursuing a policy shift from hazard defence to a more integrated 
approach to risk management, which also aims to consider the human and societal influ-
ences on changing levels of risk (Fuchs et al. 2017; Löschner 2018; Thaler et al. 2017). 
Third, the population dynamics briefly mentioned above are particularly evident in Austria: 
(i) The country’s population is rapidly ageing in all parts of Austria; (ii) overall population 
growth is unevenly distributed with many mountainous and rural areas outside the major 
agglomerations and tourism regions facing population decline; (iii) urban and rural areas 
alike show changes in the structure and composition of households; (iv) Austrian society, 
especially in urban areas, has become more ethnically and culturally diverse due to inter-
national migration. In sum, this makes Austria a particularly interesting case to explore the 
interrelations between population dynamics and NHRM.

The paper is organised as follows: In Sect. 2, we provide a brief overview of the inter-
linkages between various demographic factors and NHRM that can be found in academic 
literature. In Sect. 3, we outline the research design, develop the conceptual framework, 
introduce our case study and present the materials and methods. In Sect. 4, we summarise 
the results of the online survey among actors of the Austrian NHRM community as well 
as the findings from the thematic analysis of policy documents. In Sect. 5, we discuss the 
main findings of our case study, compare them to the scientific state-of-the-art and evaluate 
our conceptual framework. Finally, in Sect. 6, we draw our main conclusions.

1.1  Interlinkages between demographic dynamics and the management of natural 
hazard risks

A wealth of literature explores the links between various demographic factors and the man-
agement of hydro-meteorological hazard risks. Especially since Hurricane Katrina in 2005, 
several scholars examined changes following natural hazards, such as population move-
ment or property quality (Paxson and Rouse 2008; Graif 2016; Lee 2018; Fekete 2018; 
Hauer et al. 2019). However, as a comprehensive review preceding and preparing this study 
shows, recently also the other side of the same coin, namely the impacts of demographic 
changes onto vulnerabilities and capacities to manage natural hazard risks have received 
increasing attention (Clar 2019). From a global perspective, demographic dynamics, for 
one, refer to the population ageing trend, which is evident in nearly every country in the 
world (UN 2015). Secondly, against the importance of spatio-temporal dynamics of risk, 
the notion of population dynamics also includes the spatial patterns of population change: 
While urban areas and metropolitan regions are generally experiencing population growth, 
many peripheral, rural or post-industrial areas face long-term population decline, such as 
mountain communities (CoR 2016). Third, the structure and composition of households 
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are changing, as becomes especially evident in the trend towards smaller household sizes 
(Bonin 2013). Finally, as population growth, in particular in Western societies, is mainly 
driven by international migration, population dynamics are also characterised by the chang-
ing cultural and ethnic composition of a population in the destination areas (UN 2015).

Publications that provide insights into determining factors such as socio-economic 
status, age, migration, residency status, mobility, gender and gender relations, education, 
knowledge, religion and beliefs, disabilities and special needs establish the link between 
these factors and NHRM (Table 1).1

As the examination of the literature we reviewed suggests, these factors are strongly 
interdependent. This makes it even more difficult to assess their actual impact on NHRM 
and calls for approaches that apply a broader, more comprehensive perspective. If we 
dig deeper, it also becomes obvious that most of the studies that are mentioned apply a 
very static perspective (Clar 2019). They usually focus on the relevance of one or only 
a few particular demographic characteristics in one particular moment,for instance in the 
moment a flood arrives. However, some more recent contributions to the NHRM literature 
published in the last decade go one step further to address demographic change (e.g. the 
changing composition and size of a population) as a dynamic that can affect vulnerabil-
ity, resilience and coping capacities in the long term (Adger 2000; Cross 2001; Wisner 
et al. 2003; Chakraborty et al. 2005; McLennan and Birch 2005; Fabricius et al. 2007; Cut-
ter and Finch 2008; Donner and Rodríguez 2008; Fekete 2009a and 2009b; Gissing et al. 
2010; McLeman 2010; Jiang and Hardee 2011; Amundsen 2012; Aubrecht et  al. 2013; 
Roth et  al. 2014; Birkmann et  al. 2015; Dressler et  al. 2016; Fekete et  al. 2016; Fekete 
2018). Their call for (more) dynamic perspectives on hazard risks and their management 
(Cutter and Emrich 2006; Cutter and Finch 2008; Kuhlicke 2010; Lutz and Muttarak 2017; 
Clar 2019) confirms that we still lack holistic approaches, which can serve as a model for 
systematic analyses of population dynamics in the frame of NHRM. This article aims to 
support the development of such approaches.

2  Research design

2.1  Conceptual framework: linking population dynamics and natural hazard risk 
management

In this section, we conceptualise the interlinkages between population dynamics and 
NHRM and operationalise the main linkages for our study. We begin with a definition 
of the underlying terms and then proceed with an operationalisation of the analytical 
dimensions.

Generally speaking, demography is the study of human populations, regarding 
changes in population numbers, as a result of natural population change (births/deaths) 
and net migration (immigrant/emigrants) as well as changes in the structure and demo-
graphic constituents of a given population, predominately age (OECD 2019). In this 
study we use the overarching term “population dynamics” (Thomlinson 1965) to deline-
ate four procedural components of demographic change. This includes, first and fore-
most, the phenomenon of population ageing (or demographic ageing), which means 

1 For a comprehensive and detailed overview see Clar (2019).
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the increasing share of older persons, a demographic trend that is “virtually [affecting] 
every country in the world” and which “is poised to become one of the significant social 
transformations of the twenty-first century, with implications for nearly all sectors of 
society” (UN 2015, 1). Second, as highlighted inter alia in a recent report by the Euro-
pean Committee of Regions, population change often manifests itself in a spatial polari-
sation with an increasing population concentration in urban and metropolitan centres 
(mainly due to international and national population movements), while many rural, 
peripheral regions face population decline as a result of long-term low fertility rates 
and selective rural out-migration (CoR 2016). In this regard, a further constituent of 
population dynamics concerns international migration and the resulting pluralisation of 
society, for instance regarding more diverse cultural and ethnic backgrounds of a popu-
lation. In countries with low birth rates, immigration is the main driver of population 
growth. However, immigration is overwhelmingly (but not exclusively) targeted towards 
urban areas, while remote, structurally weak rural areas generally have a lower share 
of foreign nationals, with the exception of tourist regions, which attract (low cost) for-
eign workers (CoR 2016). Finally, in this study, we also include in the understanding of 
population dynamics the phenomenon of changing household structures, which become 
evident inter alia in the trends of decreasing average household sizes, increasing rates of 
second-home ownership and a growing number of people who commute between their 
place of residence and work (OECD 2016).

We conceptually link the above-mentioned dimensions of population dynamics with 
the disaster risk management cycle in an effort to develop a more comprehensive and 
systematic understanding of the socio-demographic framework conditions for NHRM. 
While traditional mitigation measures build on the assumption that hydro-meteorolog-
ical hazards (e.g. floods, landslides or avalanches) can be controlled solely by engi-
neering solutions (such as levees, locks or barriers), NHRM acknowledges the need to 
reduce the severity of and the vulnerability to natural hazards based on a portfolio of 
approaches, comprising technical as well as non-structural (planning) and organisational 
measures (Klijn et al. 2008; Thieken et al. 2016; van Herk et al. 2015). We refer to risk 
management cycles, which propose the following three phases (BABS 2014; Kienholz 
et al. 2004; Poljanšek et al. 2017):

1. Preparedness: Preparedness focuses on the reduction of the vulnerability of people, 
property and other assets to natural hazards. It consists of prevention, such as techni-
cal solutions (to reduce the impact of hazards) and planning measures (to mitigate the 
accumulation of vulnerable assets in hazard areas), as well as emergency provisions, 
including warning and alert systems or emergency planning.

2. Response: Response includes all measures taken by public authorities, emergency 
organisations, private actors and other stakeholders to save lives and reduce damage 
and harm caused from natural hazards. In addition to emergency response and rescue 
operations, this phase also includes immediate measures to recondition and restore 
affected infrastructure (energy, transport, communication).

3. Recovery: During the recovery phase, damage is repaired, destroyed infrastructure and 
services are restored, and buildings are reconstructed. New standards and procedures 
may be developed to improve mitigation standards and preparedness for future hazard 
events.
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Overall, the combination of the above-mentioned demographic factors with these three 
stages provides a comprehensive overview of potential interlinkages and, thus, the perfect 
groundwork for our following analysis.

2.2  Materials and methods

This paper applies a conceptual framework that aims to examine the consideration of 
demographic change in NHRM by investigating the interlinkages between population 
dynamics and NHRM in Austria. We use a mixed-methods approach that combines a sur-
vey among hazards professionals with a thematic analysis of policy documents. First, we 
used the survey application LimeSurvey© to conduct an online survey among Austrian 
policy makers and leading actors from different policy sectors in NHRM. We started by 
selecting representatives of public bodies and organisations that were mentioned as main 
actors on the website of the department that is responsible for the crisis and disaster man-
agement within the Federal Ministry of the Interior.2 Then we added further actors in a 
snowball-like approach–based on recommendations of other experts and peers. Given the 
federalist structure of Austria’s administrative system we invited leading policy makers 
(heads of units) from the federal and the state level that are relevant for NHRM in Aus-
tria. In addition, we invited personnel engaged in Austria’s main emergency services in 
NHRM, such as the Red Cross, fire brigade associations or the mountain rescue service3 
(see Table 2), again at the federal and the state level, to complete the survey.

The online survey was active for a 2-week period, from 18 to 30 June 2018. To maxim-
ise the response rate, which is regarded as one of the major limitations of online surveys 
(Evans and Mathur 2005), all survey participants received a personalised email invitation 
for the standardised questionnaire. In total, 53 of 108 invited persons completed the survey, 
producing a very good response rate of 49%. The distribution by organisational background 
in the sample shows stronger population segments of members of the blue light organisa-
tions, such as fire brigades, Red Cross, who are overrepresented as there is a longer debate 
within the blue light organisations about socio-demographic challenges, such as language, 

Table 2  Number of contacted 
survey participants and the 
respective response rate 
according to the respondents’ 
sectoral self-affiliation

Contacted Response

Total Number Rate

Water management 23 12 52.1%
Torrent and avalanche control 8 4 50.0%
Spatial planning 20 9 45.0%
Civil protection 11 7 63.6%
Emergency services 46 18 39.1%
Other – 3 –
Total 108 53 49.1%

2 https ://www.bmi.gv.at/204/SKKM/start .aspx; accessed at 9/3/2020.
3 We included all actors in our survey who are listed as relevant actors on the webpage of the national crisis 
and disaster protection management (SKKM), which is part of the Austrian Federal Ministry of the Interior 
(cf. https ://www.bmi.gv.at/204/skkm/start .aspx; accessed at 1/17/2019).

https://www.bmi.gv.at/204/SKKM/start.aspx
https://www.bmi.gv.at/204/skkm/start.aspx
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age, in the case of emergency. The online survey investigated the thematic interlinkages 
between the four demographic factors of population dynamics and NHRM. The principal 
aim of the survey was to gain a better understanding of current and future practical chal-
lenges in NHRM related to population dynamics, to capture policy makers’ perceptions of 
demographic issues in NHRM and to obtain their assessment of how/whether these issues 
are addressed in current NHRM policies. Accordingly, the survey consisted of a combina-
tion of closed questions (n = 14) and open-ended questions (n = 7). The survey was organ-
ised in three parts: First, respondents were asked to provide their professional informa-
tion, in particular concerning their field of work, responsibilities, experience and academic 
background. The second part of the survey consisted of questions asking respondents to 
evaluate the general relevance of the four factors of population dynamics for NHRM in 
Austria. In the third part, finally, we asked respondents to specifically assess the relevance 
of the different demographic factors for the three phases of the risk management cycle pre-
paredness, response and recovery. Respondents could make their assessments on a three-
tiered ordinal scale, ranging from “no relevance”, to “low relevance”, and “high relevance”. 
In the open-ended questions respondents had the chance to provide further information to 
substantiate their assessment, for instance by naming/describing specific challenges related 
to population dynamics in the recovery phase. The answers to the open-ended questions 
were categorised and coded by using qualitative data analysis. In total, the respondents 
represent the full range of the disaster risk management cycle: A third of the respondents 
have an expertise in the field of NHRM (flood protection and torrent control); another other 
third is affiliated with emergency services (e.g. ambulance services, fire brigades); the 
remaining third works in spatial planning (17%) and civil protection (13%).

To compare the findings of the online survey with developments in Austria’s NHRM 
policy, we conducted a thematic analysis of policy documents and other relevant publi-
cations published between 2006 and 2018. We started with a compiled list of national 
strategies and action plans provided by the Austrian government and then used a snowball 
approach to add further documents.4 We analysed 48 policy documents and other publica-
tions in the policy areas of NHRM, spatial and land use planning, and demographic change 
in general plus the flood risk management plans of all 391 so-called APSFR-regions 
(regions with a potential significant flood risk)5 (for details see Annex 1). This includes 
strategies and action plans at federal and state level (n = 17), brochures of federal ministries 
and state offices as well as other official publications from both policy fields (n = 29) with 
regard to these topics and selected keywords, such as “demographic”, “change”, “age”, 
“flood” and “natural hazard”. We also included publications from thematically relevant 
domestic and EU-funded research projects (n = 2). The document analysis was based on 
a thematic analysis (Braun and Clarke 2006), a method for recognising, categorising and 
analysing topics in the data material. We used the thematic analysis to examine the topic 
of demographic change in the policy field of NHRM, and conversely, the role of natural 
hazards in the general field of demographic change. The documents were examined with 
the aim of formulating relatively broad topics that summarise the content of the mate-
rial. We used the software programme MAXQDA for a systematic coding and categorisa-
tion approach to analyse the large amounts of textual information. The coding combined 

4 https ://www.fraue n-famil ien-jugen d.bka.gv.at/jugen d/jugen dstra tegie /jugen dscre ening /aktio nspla ene-strat 
egien .html (as of December 2017).
5 https ://www.bmlrt .gv.at/dam/jcr:9a91e 5c9-b194-4880-9b62-f73a9 fa2c0 02/APSFR _Liste .pdf; accessed at 
9/3/2020.

https://www.frauen-familien-jugend.bka.gv.at/jugend/jugendstrategie/jugendscreening/aktionsplaene-strategien.html
https://www.frauen-familien-jugend.bka.gv.at/jugend/jugendstrategie/jugendscreening/aktionsplaene-strategien.html
https://www.bmlrt.gv.at/dam/jcr:9a91e5c9-b194-4880-9b62-f73a9fa2c002/APSFR_Liste.pdf


1774 Natural Hazards (2021) 105:1765–1796

1 3

inductive and deductive approaches of coding. In a first step, the selected keywords were 
used to assign codes to the respective segments of text in the policy documents. In a second 
step, the thematically relevant parts of the policy documents were screened in detail for 
additional text segments using in vivo coding to create new codes. This combined approach 
guaranteed that no relevant text segments were overlooked in the coding process.

2.3  Study area description

Located along the Alpine ridge, Austria is prone to different types of hydro-meteorologi-
cal hazards (river floods, torrents, debris flows, avalanches). Given its alpine topography, 
Austria moreover displays significant regional variations related to population distribution 
and demographic change: Predominately in structurally weak and remote rural areas the 
impacts of demographic change are already visible.

While many alpine areas in Austria are prone to gravitational hazards (such as land-
slides, debris flows, avalanches and torrents), fluvial flooding mainly affects the lower-
lying parts of the country along Austria’s large- and medium-sized rivers. In the past two 
decades Austria experienced a series of large river floods along the Danube and its tributar-
ies (1997, 2002, 2006, 2013), in the Western Alps (2005) and Southern Alps (2014, 2018), 
especially the events 2005 and 2018 occurred in rural areas with strong socio-demographic 
pressures, where a large amount of citizens living in hazard-prone areas as a lack of suit-
able land. In particular, in the Alpine regions, we observed a strong pressure to build new 
and more buildings in risk areas, due to lack of permanent settlements.

Concerning socio-demographic change, census data provided by Statistics Austria show 
that Austria is generally experiencing population growth. Since 1971, Austria’s residen-
tial population increased by more than 17% to approximately 8.8 million (2017) and is 
expected grow to more than 9.6 million by 2050. However, as fertility rates are well below 
the natural rate of reproduction (1.52 in 2017), population growth is mainly sustained by 
international migration. Since 1971 the share of foreign nationals increased from 4.1 to 
15.8% (2018). At the same time, demographic ageing is progressing at a fast rate. By until 
2050 the share of older people (65 years and older) is expected to increase to 27.3% (com-
pared to 15.4% in 2000), while the share of those younger than 20  years is expected to 
decrease to 18.8% (from 23.1% in 2000). The structure of households is also changing as 
the trend towards smaller households continues. Since 1984 the average size of households 
decreased from 2.67 to 2.22 (2017), by 2030 it is expected to further decrease to 2.16. 
Accordingly, the combined share of one and two person households has increased from 
54.5% in 1985 to 67.2% in 2017 (scenario 2030: 70.2%). Moreover, the number of peo-
ple with secondary residences has increased considerably in recent years, from approxi-
mately 850 000 (2001) to over 1.2 million in 2016. The increase of secondary homes can 
be observed in tourism hot spot regions like Tyrol, Salzburg or Carinthia as well as in rural 
regions like Lower Austria and Burgenland. The strong focus on the tourism regions is 
mainly defined by the attraction of leisure activities in the mountains or close to the lakes, 
which also increases the number of new immigration (so-called amenity migration) from 
outside the country (Bender and Kanitscheider 2012). The increase in Lower Austria and 
Burgenland is mainly based on the proximity to the City of Vienna. Analysing the citizen-
ship, we observe that most of the second-home residents have an Austrian citizenship or 
arrive from other European countries, such as Germany or the Netherlands (Wisbauer et al. 
2013). Finally, Austria’s working population is increasingly mobile: While in 1971 only 
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about one in four people commuted to work outside their municipality of residence, their 
share has more than doubled to 52.9% (2016).

Figure 1 (maps 1–4), illustrating the regions that face demographic ageing, population 
decline and other dimensions of socio-demographic change, shows that these demographic 
developments are not uniformly distributed across the territory of Austria:

• Map 1 shows: Population growth mainly takes place in Austria’s urban agglomera-
tions (such as the Vienna metropolitan region) and in the western parts of the country. 
Peripheral border-regions in the North- and Southeast parts of Austria (along the for-
mer Iron Curtain) as well as post-industrial and remote inner-alpine regions stagnate or 
are experiencing population decline owing to low inmigration and high outmigration 
rates.

• Map 2 shows: Regions affected by population loss also have a higher share of older 
people, as predominately young adults migrate to the urban centres i.a. for higher edu-
cation or for high-skilled jobs; on the other hand, the median age increases in these 
areas as many older people (at least temporarily) move to rural areas during retirement.

• Map 3 shows: International migration is mainly targeted towards the (peri)urban 
regions, tourist regions (in the Western provinces) as well as manufacturing regions. 
Consequently, these areas have a significantly higher share of foreign nationals than 
remote rural areas.

• Map 4 shows: Many areas affected by outmigration and ageing also have a higher 
share of second-homes, as real estate values are low and vacancy rates are high. Tourist 
regions in alpine areas are also attractive for second-home residents. By contrast, these 
regions are characterised by high real estate prices and a shortage of (affordable) hous-
ing.

The comparison of Fig. 1 (maps 1–4) with Fig. 2 shows that many regions facing demo-
graphic ageing, population decline and/or other dimensions of socio-demographic change 

Fig. 1  Overview maps of Austria: (1) population change, 1971–2018 (Statistik Austria 2018); (2) share of 
people aged 65 years and older (Statistik Austria 2015); (3) share of secondary homes (Statistik Austria 
2015); (4) share of foreign nationals (Statistik Austria 2015)
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are also prone to hydro-meteorological hazards. Between 1980 and 2018 over 2200 damag-
ing events have been recorded across the country, many in regions affected by demographic 
change.

3  Results

In this section we present the empirical findings concerning the interlinkages between pop-
ulation dynamics and NHRM in Austria. We first summarise the main results from the 
online survey and then outline the linkages according to the thematic document analysis.

3.1  Online survey: insights from Austria’s NHRM community

Results from the online survey indicate that population dynamics are currently not consid-
ered in Austria’s NHRM (policies). Specifically, only about 8% of the respondents consider 
demographic ageing to be of strong relevance in today’s NHRM. This evaluation is simi-
larly low for the other dimensions (see Fig. 3). These results stand in stark contrast to the 
assessment of their expected future relevance: Survey respondents in particular consider 
ageing (51%), population change (47%) and changing household structures (42%) to be 
strongly relevant factors in future NHRM, while the significance of immigration and plu-
ralisation (19%) is considered to be significantly lower.

3.1.1  Demographic ageing

The survey results confirm that demographic ageing plays an important role at different 
stages of the disaster risk management cycle (see Fig. 4). Specifically, ageing is considered 
to influence the individual and collective capacities to cope with and respond to extreme 
events. For one, respondents highlight that an ageing population has “limited physical 

Fig. 2  Water-related natural hazard events, 1980–2017 (WLV 2018)
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capabilities”6 (mobility, physical fitness, etc.) and thus “impaired capacities for self-help”. 
As a particularly vulnerable population group, older people are seen to be more reliant 
on emergency forces, which in turn face the challenge to better account for the “specific 
needs” of this population group. In this regard, respondents for instance highlight that older 
people in need of care require specific assistance during evacuation.

Secondly, the survey respondents point out that the emergency forces themselves are 
also affected by demographic ageing. With increasing age, first responders have “less stam-
ina” to conduct the physically and mentally challenging rescue operations. Importantly, 
demographic ageing also “reduces the operational capacities” of rescue organisations 
because there is a smaller pool of young adults and it is becoming “increasingly difficult 
to recruit emergency personnel”. Demographic change, however, not only plays a signifi-
cant role in terms of capacities for immediate response—an ageing society also faces the 
challenge of reduced “manpower”, which plays a crucial role for the recovery phase, when 
there is a need to rebuild and recondition damaged buildings and infrastructure.

3.1.2  Population decline

Survey participants generally consider that population decline has less of an influence on 
NHRM than demographic ageing. Nevertheless, on average about one in three respondents 
attest that population decline due to long-term demographic trends, such as low fertility 
rates or selective rural outmigration, is a “strongly relevant” factor for risk management 
(see Fig. 4). In contrast to ageing, population decline is considered to play a significant role 
with regard to hazard and risk prevention. Respondents highlight that even in regions fac-
ing population decline “land development in hazard areas poses a significant problem” due 
to the large supply of building land in flood-prone areas. In this regard, some respondents, 

Fig. 3  Comparison between the survey respondents’ evaluation of the current consideration of the demo-
graphic constituents and their expected future relevance in Austria’s NHRM

6 Direct quotes from the survey respondents are translated from German into English.
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Fig. 4  Survey respondents’ evaluation concerning the relevance of (i) demographic ageing, (ii) population 
decline, (iii) changing household structure and (iv) immigration and pluralisation across the different stages 
of the disaster risk management cycle
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however, also see population decline as “an opportunity” because “non-developed building 
land may be rezoned more easily into open land given the decreasing demand for building 
land”.

Similarly, survey participants point out that a decreasing number of people living in 
protected areas imply a “diminishing efficiency of [structural] prevention measures”. 
Especially smaller municipalities with a declining residential population face the chal-
lenge to cover the “high construction and maintenance costs” of technical defence meas-
ures. Population decline thus ultimately raises the question “why defence measures shall be 
maintained in areas where there is no need for protection”. In the case of damage to flood 
defences, there may also arise the need to consider different options of responding to a 
“demographically changing society”, above all whether “to withdraw from affected areas or 
to reconstruct [protection infrastructure]”. Against this background, for some respondents 
population decline may actually open up possibilities “to refrain from adopting structural-
technical measures” and “provide more room for nature in remote regions”, for instance by 
fostering non-technical and nature-based solutions in NHRM.

Moreover, with regard to the phases response and recovery, survey respondents high-
light that population decline (akin to demographic ageing) significantly “influences the 
available personnel structure and recruiting basis for voluntary organisations”. Since pop-
ulation decline in Austria’s remote regions is largely determined by the outmigration of 
young adults, it “may be increasingly difficult for emergency relief organisations to have 
sufficient volunteers at their disposal”. In reference to the concept to “build back better”, 
respondents also see the challenge to adapt existing organisational structures to the chang-
ing needs of affected population groups. In this way, “not only an improvement in resil-
ience, but also an improvement in the basic function of the infrastructure can be achieved 
in reconstruction”.

3.1.3  Changes in household structure

Changes in the household structure are also considered to influence NHRM in multiple 
ways. For one, the general trend towards smaller households and the increase in land 
consumption per capita poses a serious challenge for planning-related measures of haz-
ard prevention (see Fig. 4), because land development is one of the underlying factors for 
the increase in damage potential in hazard areas. Moreover, the increasing share in one-
person households influences the readiness for preparation and response. As fewer people 
are embedded in inter-generational family structures, the capacities for “inner-family self-
help diminish”. In this regard the survey respondents expect that “individual initiatives will 
decline” and that people will increasingly rely on “external help”, a phenomenon that is 
also described as the “institutionalisation” of NHRM, in particular in relation to hazard 
response and recovery.

Secondly, survey respondents confirm that socio-economic changes result in an increas-
ing number of people commuting on a daily basis. This also applies to the (voluntary) 
emergency services. As many volunteers work in urban areas and are thus often “not able 
to participate in rescue operations during work hours, [these organisations] have difficulties 
providing operational emergency personnel on weekdays”.

Finally, second-home ownership is considered to pose a challenge for NHRM. When 
damages to buildings occur (e.g. flooded cellars) or if the need for evacuation arises in 
extreme events, it is difficult for rescue services to determine, “whether a second-home 
is currently inhabited or occupied”. Survey respondents also highlight that second-home 
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owners may not be available to support communal reconstruction efforts, as they “are busy 
taking care of their primary residence”. In terms of flood insurance, there are no differ-
ences between second-home owners and main residences in taking flood insurance. In gen-
eral, there is a low rate of insurance penetration in Austria as the impacts of natural hazards 
are mostly compensated by the public catastrophe fund (Katastrophenfonds) (Hanger et al. 
2018). However, second-home residents are excluded from the public catastrophe fund as 
the public administration assumes that they have enough financial savings and not the vital 
need to be compensated for the damages.

3.1.4  Immigration and pluralisation

Finally, immigration and pluralisation are considered to be by far the least relevant demo-
graphic constituent across all phases of NHRM. Nevertheless, in particular with regard to 
preparation, early warning and alert plans, the survey respondents see the need to adapt to 
the changing socio-cultural conditions (Fig. 4). In particular, survey results show that it is 
becoming necessary to “adapt alarm plans” in consideration of different cultural “under-
standings of risk” and to ensure “multilingual communication” with affected persons who 
do not understand emergency instructions in German.

3.2  Thematic analysis of policy documents

Currently, Austria has no overarching national strategy or action plan regarding the issue 
demographic change as such. However, there are various national strategies and action 
plans in other policy fields. Some of these action plans and strategies relate directly or 
indirectly to demographic change strategies, and some of them deal with specific aspects or 
consequences of demographic change. This fits with the scientific state-of-the-art that criti-
cises that ongoing discussions about demographic change focus on pensions, health care 
and care for older people, whereas other challenges are widely ignored (Schipfer 2005; 
Báchora et al. 2016). Accordingly, our knowledge about the phenomenon of demographic 
change, its main causes, its spatial and temporal manifestations and its consequences is 
fragmentary and incomplete (Hiess et al. 2017).

The thematic analysis of main topics and problem perceptions in the two policy fields 
"demographic change" and "natural hazard management" shows quite clearly a significant 
lack of overlapping content. If demographic change is addressed at all, it is associated with 
policy areas such as labour and housing market policies, health and care, finance, educa-
tion, mobility and infrastructure planning. We did not find any connection of demography-
related discussions with NHRM. One potential link between the two policy fields is the 
issue of volunteering, which is directly addressed for instance in the so-called Master Plan 
for Rural Areas (BMLFUW 2017) in connection with disaster relief: “[a]lmost half of Aus-
trians aged 15 or over are volunteers. This voluntary commitment characterizes rural areas 
and ensures essential services in the area of disaster relief” (ibid: 77). Upholding this level 
of voluntary engagement is also an important goal for NHRM because it might also have 
a positive effect on the available personnel capacities in the preparedness and response 
phase.

If we look at the other side of the same coin, namely policy documents in the policy area 
of NHRM, demographic change is similarly underrepresented. Most documents at the federal 
and state level do not address demographic change at all. The issue is only discussed as a new 
challenge in the subdomain of disaster management with regard to emergency response. Also 
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here the focus is on the commitment of volunteers. For instance, the strategy of the National 
Crisis and Disaster Management (SKKM) entitled "SKKM Strategy 2020" (BMI 2009a) 
repeatedly emphasises the central role of (voluntary) disaster risk organisations: "Maintaining 
the volunteer involvement in civil protection is a key strategic issue for maintaining the qual-
ity of the entire existing system and therefore a matter of overriding importance. Rescue and 
fire brigade services represent the resource pool and thus also the recruitment area for young 
volunteers" (ibid: 17; own translation). Also the sub-report “Disaster Management” of an 
encompassing evaluation programme (FLOODRISK Evaluation) provides a similar argument 
(Jachs and Kreuzer 2015): Accordingly, due to social developments, demographic changes 
and outmigration, it is already necessary today to take measures to increase the motivation for 
volunteering. It emphasises that many volunteer organisations face the challenge of attracting 
enough new members. Especially volunteers aged 20–40 years are often hardly available due 
to professional and private obligations as well as more attractive possibilities of leisure time 
activities (ibid: 31). In addition, in the Ministry of the Interior’s magazine Public Safety we 
found articles dealing with problems in the case of an evacuation particularly related to older 
people (cf. Jachs 2014, 2015) or with differences in the reactions of various population groups 
to information offers and warnings in the event of a disaster (cf. Jachs 2011).

The National Flood Risk Management Plan (BMLFUW 2015) addresses demographic 
change only indirectly, although there would be several opportunities for more direct links, for 
instance in the fields of action entitled "Awareness raising" and "Preparation". When it comes 
to information and raising risk awareness as part of preparedness, the Federal Ministry delib-
erately focuses on "targeting young people (13–19 years)" (ibid: 127). Furthermore, the Min-
istry assumes that "the widespread voluntary participation in the disaster risk organizations" 
(ibid: 142) will continue in the future, which is at least questionable in regions with population 
decline, where recruiting young members for these organisations might become a problem.

A major contribution to awareness raising has been made in recent years by thematically 
focused research projects, such as the ACRP-funded project VOICE, which developed meas-
ures for the long-term engagement of voluntary work in civil protection (Balas and Glas 2015) 
or the EU-funded project PrepAGE, which focused on improving disaster risk management 
for older people in the EU (Strümpel et al. 2016).

In summary, the challenges of demographic change for natural hazard management in Aus-
tria are addressed in scientific projects and in some public articles, but hardly in any policy 
documents. Currently, interlinkages between demographic dynamics and NHRM are reflected 
primarily by key organisations in the field of disaster management, such as rescue organisa-
tions which are directly affected by changes in the age structure both in the recruitment of 
volunteers and in the special needs of older people in cases of emergency.

Accordingly, the thematic analysis points to three issues in the phases of preparedness and 
response that could potentially strengthen the interlinkages between the two policy fields in 
the future. The first one is the issue of voluntary commitment to emergency and rescue organi-
sations, the second issue refers to the specific needs of older people during rescue operations, 
and the third issue is information and education, especially special needs of older people con-
cerning the accessibility and comprehensibility of risk communication.
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4  Discussion

Our empirical analysis of NHRM policy and implementation in Austria shows that popu-
lation dynamics and consequent changes are pressing policy issues that are currently not 
addressed. Table 3 summarises their relevance across the different phases of the disaster 
risk management cycle.

First of all, issues the Austrian NHRM community is relatively well aware of are the 
preparedness-phase are the specific needs of older people, and potential impacts of popula-
tion decline onto NHRM. The question of (fewer) resident children in households at risk as 
well as migration does not appear as a major issues—in contrast to more or less recently 
published scholarly literature (e.g. Basolo et al. 2017; Cutter and Finch 2008).

Concerning the response phase, the overlaps between the findings from our online sur-
vey and experiences from international research are considerably larger. Compared to what 
we found in the literature, the participants of our survey expressed almost identical con-
cerns regarding the capabilities of older people and the associated consequences for com-
munities’ response capacities (e.g. Tragaki et al. 2018, 11), the lack of on-site presence of 
residents (e.g. Lee 2014, 34) as well as immigration and pluralisation (e.g. Ahsan et  al. 
2016). Beyond that, the NHRM actors pointed further issues, such as consequences of an 
ageing community for the recruiting of voluntary organisations.

Recovery is the phase both NHRM actors and scholars seem to pay the least attention 
to. They identify challenges that result from a lack of people who are directly involved 
in reconstruction efforts (e.g. because second-home owners lack attachment to the com-
munity; Cheong 2018, 8), but do not mention immigration and pluralisation as a pressing 
issue. The major difference between the policy community and scholars concerns demo-
graphic ageing: Whereas the first emphasises a lack of “manpower” for reconstruction, the 
latter are rather focusing on individual consequences for older people (e.g. Bolin and Kurtz 
2018, 259).

Finally, the general paucity of publications that actually take into account dynamic 
dimensions of demographic change, such as population decline and ageing (e.g. McGee 
and Russell 2003; Chakraborty et al. 2005; McLennan and Birch 2005; Cutter and Finch 
2008; Fekete 2009a; Roth et al. 2014; Dressler et al. 2016; Fekete et al. 2016) suggests that 
current NHRM lacks future-oriented approaches, which might also be of interest to the 
Austrian NHRM community.

Probably the main innovation of this study lies in its conceptual framework, which helps 
to reveal and frame a comprehensive range of thematic interrelations between population 
dynamics and NHRM. By applying a broader and more dynamic understanding of popu-
lation change, we consider a range of socio-demographic developments and dissect their 
interrelations across the full range of the disaster risk management cycle. Thus, this con-
ceptual approach deepens our understanding of social developments and their determining 
effects on risk management policies.

While the conceptual framework provided suitable guidance for our empirical analysis 
by allowing us to disentangle the broad range of challenges for NHRM connected to socio-
demographic change, we also identified weaknesses that must be addressed. The online 
survey, which we structured according to the framework’s analytical categories, showed 
that (i) the framework itself is rather complex and consists of too many sub-categories, 
and (ii) it is difficult to clearly separate the different phases of the risk management cycle, 



1785Natural Hazards (2021) 105:1765–1796 

1 3

which becomes particularly evident by the large thematic overlaps between the phases 
response and recovery.

Overall, the combination of the online survey with the thematic document analysis 
allows to capture policy perspectives from the NHRM policy community. With its long 
tradition in the management of hydro-meteorological hazards, Austria generally presents a 
good case for such an analysis. It shows that the issue of population dynamics and demo-
graphic change is widely disregarded in the respective policy documents. This might be 
directly connected to the fact that many actors, especially those involved in the techni-
cal and planning side of hazard prevention, lack experience in engaging with this issue. 
This comes somehow as a surprise, given the surprisingly clear message from actors in 
emergency response highlighting that socio-demographic change is a “real” challenge 
that already affects the operational capacities in Austria’s disaster risk management and 
demanding more concerted action across the NHRM policy community.

5  Conclusions

The most prominent gap appeared between the findings of our online survey, which 
pointed to a number of highly relevant interrelations between demographic change and 
NHRM that are also present in scholarly literature, and the results of the analysis of Aus-
tria’s policy documents, which revealed only very few thematic overlaps between the two 
thematic areas. This gap between the assessment of the Austrian NHRM community and 
actual policies emphasises the strong relevance of our study and points the way for neces-
sary adaptations of Austria’s NHRM alike. Obviously, there is great demand for political 
developments to catch up with already occurring and soon to be expected developments. 
Consequently, three major findings can be summarised: (i) Policy makers across different 
sectors acknowledge the growing relevance of demographic change for NHRM. (ii) Emer-
gency services and other actors involved in hazard response and recovery already face the 
adverse consequences of demographic change, such as the growing number of older people 
demanding specific assistance or the lack of work force due to ageing, outmigration or 
work-related commuting. (iii) Policy documents of Austrian NHRM policy fail to reflect 
both current and expected demographic changes.

Both our broad engagement with the literature and the application of our conceptual 
framework to our case study provide strong evidence for the relevance of demographic 
change for NHRM. Despite multiple indications and references that demographic change 
is a pressing issue in practice, and will be even more so in the future, there is considerable 
lack of attention in current planning and policy making.

In overall, we observe two main limitations of the study. First, the selected online sur-
vey sample might be biased from respondent self-selection as blue light organisations are 
overrepresented. In a larger sample, we would expect even lower importance of the role 
of socio-demographic change in NHRM. Second, further case studies (especially outside 
of Austria and Europe) would help to address these limitations, could expand the frame-
work for the role of socio-demographic change in NHRM and could illustrate the actual 
political strategies and outcomes of socio-demographic change to local and regional risk 
management.
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In fact, the review of the scientific state-of-the-art shows that also in theory there is 
still a lack of analytical depth regarding medium- to long-term demographic developments 
and their consideration in NHRM. Despite a large body of literature addressing individual 
demographic constituents, only a few publications actually take into account the dynamic 
dimensions of demographic change (Clar 2019). Although based on only one singular case 
study, this paper demonstrates the importance of applying a dynamic perspective onto 
socio-demographic change and its relevance for NHRM. In this regard, scholars can benefit 
in two particular ways from our overarching perspective: For one, the analysis shows that 
current knowledge about thematic interrelations between demographic factors and NHRM 
is fragmented and that there are multiple aspects of population dynamics that should be 
explored in greater depth and with a clear focus on long-term developments. Second, this 
study highlights the importance of considering regional differences, in order to develop a 
clear understanding of particular challenges in NHRM. This applies in particular to dif-
ferences between remote rural areas and urban areas. Recently, especially the focus on the 
first has been neglected.7

On the practical side, our analysis has confirmed the first impression that, according to 
major policy documents, NHRM in Austria lacks consideration of demographic change. 
As other spheres of Austrian policy do consider population dynamics, future studies would 
do well to examine policy-making dynamics of this particular policy area. The fact that 
thematic connections are evident (such as the development of the voluntary sector) and that 
practitioners already experience consequences of demographic ageing, population decline 
and changing household structure emphasises this call for further examinations. In addi-
tion, it highlights the need for future-oriented NHRM (policy), which strategically takes 
into account socio-demographic change, considers them in long-range planning decisions 
and adapts organisational structures accordingly.
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See Table 4.
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Table 4  National strategies and action plans, policy documents and other publications used in the thematic 
analysis

Government programmes Arbeitsprogramm der österreichischen Bundesregierung 2013–2018 
(BKA 2013); Regierungsprogramm 2017–2022 (BKA 2017a); Nation-
ales Reformprogramm Österreich (BKA 2017b)

National strategies and action 
plans

Energiestrategie Österreich (BMWFJ 2010); Nationaler Aktionsplan 
Behinderung 2012–2020 (BMASK 2015); Koordinierte FTI-Strat-
egien und -Maßnahmen für Mobilität und Lebensqualität vor dem 
Hintergrund des demografischen Wandels (BMVIT et al. 2015); Mas-
terplan für den ländlichen Raum (BMLFUW 2017a); Die österreichis-
che Strategie zur Anpassung an den Klimawandel, Teil 1 – Kontext 
(BMLFUW 2017b); Die österreichische Strategie zur Anpassung an 
den Klimawandel, Teil 2 – Aktionsplan (BMLFUW 2017c); mission 
2030. Die österreichische Klima- und Energiestrategie (BMNT 2018)

Policy documents in the field of 
NHRM, in particular flood risk 
management

Hochwasserschutz in Österreich (BMLFUW 2006); Anpassungsstrate-
gien an den Klimawandel für Österreichs Wasserwirtschaft (BML-
FUW 2011a); Vorläufige Bewertung des Hochwasserrisikos 2011 
(BMLFUW 2011b); Schutz. Wirkung. Lebensraum: Die Wildbach- 
und Lawinenverbauung (BMLFUW 2014); Nationaler Hochwasser-
risikomanagementplan (BMLFUW 2016a); APSFR Hochwasser-
risikomanagementpläne (in total 391) (BMLFUW 2016b); Technische 
Richtlinien der Bundeswasserbauverwaltung (RIWA-T) (BMLFUW 
2016c); FloodRisk-Evaluation Synthesebericht (BMLFUW 2015); 
Klimawandel in der Wasserwirtschaft (BMLFUW 2017d)

Programm zur hochwassersicheren Entwicklung der Siedlungsräume 
(Amt der Steiermärkischen Landesregierung 2008); Hochwasserschutz 
im Burgenland (Amt der Burgenländischen Landesregierung 2009); 
Aktionsprogramm Hochwasserschutz 2018 (Land Salzburg 2013); 
Hochwasser 2013—Analysen, Schlussfolgerungen, Maßnahmen 
(Amt der niederösterreichischen Landesregierung 2014); Hochwas-
serrisikomanagementpläne Steiermark (Amt der Steiermärkischen 
Landesregierung 2016); Wasserwirtschaftsstrategie 2020 des Landes 
Vorarlberg (Amt der Vorarlberger Landesregierung 2016); Der 
Schutzwasserwirtschaftliche Raumentwicklungsplan SREP (Amt der 
Kärntner Landesregierung 2017);

Policy documents in the field of 
spatial planning

ÖROK-Empfehlung Nr. 20: Empfehlungen zur besseren Berücksichti-
gung von Naturgefahren in der Raumplanung (ÖROK 1986); ÖROK-
Empfehlung Nr. 52 zum präventiven Umgang mit Naturgefahren in der 
Raumordnung (Schwerpunkt Hochwasser) (ÖROK 2005); ÖROK-
Empfehlung Nr. 54: Risikomanagement für gravitative Naturgefahren 
in der Raumplanung (ÖROK 2015); ÖROK-Empfehlung Nr. 57 zum 
Hochwasserrisikomanagement (ÖROK 2017); Österreichisches Rau-
mentwicklungskonzept ÖREK 2011 (ÖROK 2011); Österreichische 
Regionen mit Bevölkerungsrückgang: Analysen und Handlungsemp-
fehlungen (Hiess et al. 2017); Demographischer Wandel in den Alpen 
(Ständiges Sekretariat der Alpenkonvention 2015)

Policy documents in the field 
of disaster management/civil 
protection

Staatliches Krisen- und Katastrophenschutzmanagement: Rechtliche 
und organisatorische Grundlagen (BMI 2013); SKKM-Strategie 2020 
(BMI 2009b); Krisen- und Katastrophenschutzmanagement in Nied-
erösterreich (Amt der NÖ Landesregierung, 2009)

The research project Demographic Change and Hydrological Hazards: 
Flood Risk Management in Alpine Areas Facing Population Decline 
and Demographic Ageing (DemoHazAlps) that led to this paper 
was funded by the Austrian Academy of Sciences (ÖAW) within the 
research programme Earth System Sciences (ESS).

Policy documents in the field of 
demographic change

Herausforderung Demografie: Den gesellschaftlichen Wandel zukunfts-
fähig gestalten (BMLFUW 2009)
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