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1 Executive Summary 
The current deliverable presents the results of the work carried out under Task 4.1 and aims to provide 
critical infrastructure operators with a set of criteria to be used during disasters, based on the 
expectations of the public, in order to both increase social resilience and help establish performance 
objectives in order to increase critical infrastructure resilience. As stated in the Task 4.1 description, 
expectations of political leaders and the media are also examined. This work is based on information 
gathered through a review of the literature on public expectations of critical infrastructure resilience 
during crises. It also includes the key findings from semi-structured interviews (N=22) with critical 
infrastructure operators and experts, as well as a questionnaire survey (N=403) to the public 
concerning their expectations.  

Due to the dissemination method the sample is biased and is not representative (at least by age, sex, or 
education level) of the European population or of the living lab region population. But despite these 
limitations (which should be kept in mind), the results of the analysis are still indicators of existing 
expectations and tolerance levels. Key findings are presented here.  

There appears to be an expectation gap in terms of the services critical infrastructure operators should 
provide in the aftermath of a disaster. Overall, public expectations for continued service during and 
after disasters are high.  That said, expectations can be influenced by previous disaster experience, 
demographic factors such as age, gender, education level, culture, or place of residence (rural or city). 
Another key factor influencing expectations is information, where providing the public with 
information leads to more realistic expectations.  

When it comes to critical sectors, expectations are for there to be a rapid service recovery time. For 
food and essential goods, people expect to be able to stock up either after receiving a warning or after 
the disaster event occurs and in general are not prepared in advance. It seems that the main actors the 
public expect to be responsible for the provisioning of essential goods are the government and NGOs. 
There also appears to be an expectation that food companies will distribute food free of charge 
following a disaster, which is not always the case. Potable water expectations are similar to those for 
food and essential goods, and in general the public is not prepared to be self-sustaining in the case of 
water shortages.  

Regarding transportation, there is an expectation that a minimum level of mobility can be achieved, 
even if that requires a change in means of getting around (using public transport instead of a private 
vehicle, bicycling instead of taking the subway, etc.). When it comes to evacuation in particular, the 
public expect to be able to evacuate safely, to a safe place and in a timely manner. There is an 
expectation to be able to evacuate by private vehicle, and this option was the most heavily used in 
recent disasters such as Hurricane Rita and the Great East Japan Earthquake and Tsunami. However, 
not all persons are able to use a private vehicle and would therefore need access to public transport. 
Also, some people may simply prefer to use public transport instead. The results of the questionnaire 
confirmed the literature review, as 96% of respondents agree or strongly agree that critical 
infrastructure operators should provide means of evacuation to the local population, demonstrating 
that people expect to be able to use transportation assets provided by operators in order to evacuate. 

Expectations of the energy sector include a quick restoration of electricity and an availability of fuel. 
Expectations for this sector continue to increase, and this is especially true regarding the ability to 
recharge ones electrical devices such as smartphones.  

Expectations of shelter and housing depend on the phase of post-disaster housing, which are: 
emergency shelter, temporary shelter, temporary housing, and permanent housing. The main 
expectations for emergency shelter are that the occupant is safe from the disaster and can reach the 
shelter in a timely manner. When asked if they expect critical infrastructure operators to open up their 
facilities for emergency sheltering if needed, 95% of respondents agreed or strongly agreed. For both 
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temporary shelter and temporary housing, there is an expectation to be able to stay with loved ones 
first, and if unable to do so, that the government provide accommodation. While expectations for 
temporary shelter, temporary housing and permanent housing will vary between different cultures, the 
expectation and need for privacy, hygiene and protection against the elements appear across cultures.  

Internet enabled smart phones and other new technologies create an expectation that it is possible to 
communicate with anyone, anytime, and any place, and this is especially true during and after disasters 
when the need to communicate with loved ones to find out and inform about safety is paramount.  

Regardless of the disaster, people expect to have access to information about that disaster at all points 
along the disaster cycle, from a trusted source. When the disaster event has a slow onset, for example a 
slow rising flood, the public expect to be informed of the coming event by government warnings. They 
also expect to be kept up to date about the progression of the disaster and informed about recovery, all 
in near real-time. People also expect to be told what to do during and after the event and when critical 
services will be restored, in a language that they understand. The public expect to find information 
from both traditional and social media. While some studies have suggested that the public trust 
traditional media sources more than social media, others have found that the public find Internet 
sources just as credible. Most people use a combination of sources to find information.  

Social media use has given rise to the expectation to be able to interact with information, and many 
people expect a response if they use social media to ask for help during a disaster. Furthermore, the 
public expect to be able to take an active role in information dissemination if they so desire. People 
also expect to be able to contribute to the disaster response, either by providing on the ground 
information, or offering their help. There is an expectation for critical infrastructure operators to be 
information providers as well.  Indeed, the questionnaire found that every respondent either agreed or 
strongly agreed at some point that he or she expects critical infrastructure operators to provide 
information during the crisis, but via different channels (telephone, social media, website, or 
traditional media). When asked if they expect critical infrastructure operators to respond to their 
questions and comments on social media, one respondent out of two either agreed or strongly agreed.  

Overall, the questionnaire results indicate that critical infrastructure operators are expected to provide 
aid after a damaging disaster, according to 73% of respondents. When asked if they expected CI 
operators to aid in their long term recovery, 75% agreed or strongly agreed.  

Expectations for political leaders are mainly that they continue to do their job and to do it well despite 
the change of circumstances and the high level of uncertainty surrounding disaster events. Local 
leaders are expected to have a better understanding of the situation and represent localised interests to 
national authorities. National political leaders are expected to take responsibility for what happened, to 
tell the truth and to take political and financial measures to help the recovery. 

Interviews with experts and with critical infrastructure operators found that the main public 
expectation of critical infrastructure operators is for services to be restored as quickly as possible and 
to see that the operator is doing the best they can. Many also referenced the fact that there is a felt 
expectation for the operator to provide the public with information. Despite this, few operators had in 
place a means to communicate directly with the public during disasters. Instead, certain operators 
inform only the government authorities and/or traditional media during crises, who then inform the 
public. Operators who do communicate with the public were found to do so through a variety of means 
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(but not all operators use all means) including the telephone, SMS, social media, their website, and a 
smart phone application. It would seem that interviewees are divided among those who state 
communicating about disasters can affect public expectations and those who do not. However, the 
literature shows that information can affect expectations. 

Maintaining a minimum level of service as well as recovering quickly after a shock were found to be 
key contributors to critical infrastructure resilience in D1.11. Furthermore, as modifying behaviours to 
adjust to changing circumstances during a disaster demonstrates coping capacity, changing living 
standards and behaviours in the face of disaster in order to accept a reduction in the quality, quantity, 
or availability of a service provided by a critical infrastructure can therefore be seen as a key 
component to social2 resilience. As such, in order to establish which levels of reduced service the 
public is willing to tolerate in the face of a disaster and for how long, the questionnaire was used to 
ask about food and essential goods, water and transportation. 

For essential goods, overall, the questionnaire results demonstrate that respondents are willing to 
tolerate disruptions in the availablility of essential goods whether that be international aid/food drops, 
rationing, essentials only, or limited supply of fresh produce. International aid/food drops and 
essentials only are less popular options (62%) compared to rationing and limited supply of fresh 
produce (72%).  

When asked for how long respondents would be willing to tolerate the disruptions, differences among 
the acceptable length of time for each disruption became apparent. International aid should be a short-
term solution as most respondents believe they could tolerate this reduction for only hours or days. For 
rationing, essentials only and limited supply of fresh produce, most respondents are willing to go for 
days or longer. Rationing appears to be tolerable for a shorter duration than essentials only or limited 
supply of fresh produce based on the responses, as more respondents selected days or weeks only 
compared to months, which is not the case for the other two disruptions. If the crisis were to last for a 
very long time (years), few reduced services would be tolerated.  

For water, overall, the questionnaire results demonstrate that respondents are willing to tolerate 
disruptions in the service of potable water whether that be having bottled drinking water provided, 
drinking water from tanks provided (need to boil before drinking), water still in tap, but restrictions on 
water usage (need to boil before drinking), or reduced pressure. Drinking water from bottles or from 
tanks provided are the most chosen disruptions; more than one respondent out of two declare that he or 
she would tolerate it. Surprisingly, what could be seen as a minor disruption (reduced pressure) has 
only been selected by one respondent out of three.  

When asked for how long respondents would be willing to tolerate the disruptions, once again 
differences in acceptable length were found. Drinking water from tanks provided is a largely accepted 
measure but which should be a temporary one. On the contrary, reduced pressure appears to be well 
accepted on the long term (months). Having water still in tap but with restriction on water usage, and 
bottled drinking water have similar level of acceptance among the respondents, and they are quite well 

 

 

1 For more on this, please see Melkunaite, L. et al. (2016). International Survey. IMPROVER Project, Deliverable 1.1. 

2 For more on the definition of social resilience, please see Theocharidou, M. et al. (2016). D1.2 First draft of a lexicon of definitions 
related to Critical Infrastructure Resilience. IMPROVER Project. 
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accepted for months and weeks. If the crisis were to last for a very long time (years), few reduced 
services would be tolerated. The duration of acceptance for these different reduced services can be 
linked to the constraints they impose on the public but also to the perceived efficacy of these 
measures. For instance in the first hours or days of a crisis, providing water from tanks might be more 
appropriate and reassuring than reducing pressure. But it is also a more restrictive measure so it is less 
tolerated on the long term than reduced pressure.  

For transportation, overall, the questionnaire found that the public is willing to tolerate a reduction in 
service after a disaster whether that be transportation for emergency services only, alternative means 
(e.g. trains as opposed to private car, ferry instead of bridge), local diversion, or reduced capacity or 
frequency of service (e.g. trains going every half hour instead of every ten minutes). Over 50% of 
respondents were willing to tolerate all four disruptions. Transportation for emergency services only 
seems to be the least popular option (65%), with the other three disruptions appearing to be more or 
less equally acceptable (at 80% or higher).  

When asked for how long respondents would be willing to tolerate the reduction in service, differences 
among the four disruptions became evident. Transportation for emergency services should be a 
temporary measure, as most respondents are only willing to tolerate it for hours or days. On the 
contrary, alternative means, local diversion and reduced capacity are more acceptable in the long term, 
as they are all quite well accepted for months and weeks. If the crisis were to last for a very long time 
(years), few reduced services would be tolerated. As was found in the literature review, people expect 
a minimum of mobility, which only allowing emergency services to use transportation infrastructure 
clearly does not permit. The respondents seem to be willing to seek out new ways of getting around 
and accepting of increased journey times, again reinforcing the findings of the literature review on 
public expectations.  

An interesting finding from the questionnaire is that tolerance of reduction in service may vary across 
age groups, nationality, education level and previous disaster experience, however not all of the time. 
Also, variations among different nationalities is especially important for European critical 
infrastructure, where the public affected may be made up of neighboring nationalities.  

Another interesting difference in questionnaire responses was that in general the Portuguese have the 
highest expectations and are the least likely to tolerate a reduction in service. While it could be cultural 
differences, another factor could be the way in which the Portuguese questionnaire was disseminated 
(via the Barreiro municipality’s Facebook Page), as it is believed that it was able to reach a greater 
number of the general public (i.e. people who are not already aware of these issues) than the other 
language questionnaires, which were mostly disseminated via IMPROVER consortium partners’ 
networks.  

Based on the results of the work, a set of social resilience criteria for critical infrastructure operators 
when responding to crisis situations was developed. During crisis situations, critical infrastructure 
operators should: 

• Know the public stakeholders and their expectations. As public expectations vary 
(especially between nationalities), CI operators need to know exactly who their stakeholders 
are. CI operators also need to use a questionnaire to understand their public stakeholders’ 
expectations.  

• Meet expectations.  
o Have a recovery time which is coherent with public expectations. Use crowdsourcing 

and flashsourcing. 
o Provide expected minimum acceptable service levels.  
o Be part of the disaster planning process. 

• Share disaster-related information with the public. 
o If expectations remain unrealistic and outside the capacity of the operator, providing 

information will lead to more reasonable expectations. 
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o Sharing disaster related information with the public also increases social resilience.  
� Share in near real-time about service disruptions including estimated service 

recovery times, about the disaster progress (repeating information provided by 
official sources), and about how to act during and after.  

� Use social media and respond to the public. 

These criteria are guidelines and should be used by critical infrastructure operators as tools to enhance 
social resilience as well as to help establish targets for the implementation of critical infrastructure 
resilience. They should be adapted to each sector and culture.  Also, public expectations are dynamic 
and subject to change. Therefore, it is important to remember that this is a continuing process and 
expectations should be reviewed regularly.  

In conclusion, it appears that public expectations are high. Expectations are for a minimum level of 
service to continue to be provided and for there to be a rapid service recovery time. Furthermore, the 
public expects CI operators to be information providers. The public also expect CI operators to 
participate in the disaster response by providing: emergency aid, means of evacuation, emergency 
shelter, and to assist in long term recovery. Despite high expectations, the public does seem willing to 
tolerate a reduction in service during disasters, demonstrating their resilience. However, the 
questionnaire results would indicate that “years” is too long a time frame for a service reduction to 
last, which is reflective of the fact that as time since the disaster event increases, the desire to return to 
normalcy also increases. Expectations can be influenced by previous disaster experience, demographic 
factors such as age, gender, education level, or place of residence (rural or city), and culture. For this 
reason, it is especially important that critical infrastructure operators are aware of who their public 
stakeholders are and directly ask them their expectations in order to more effectively increase social 
resilience and set appropriate targets for implementation of CI resilience in their own sector. Based on 
these findings and the principal that CI operators can and should contribute to social resilience, the 
project developed three social resilience criteria for critical infrastructure operators when responding 
to crisis situations: know the public stakeholders and their expectations; meet expectations; and share 
disaster-related information with the public.  
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2 Nomenclature 
 

Symbol or word Definition 

Critical 
infrastructure 

The European Union defines critical infrastructure as those services e.g. 
energy, water, transportation that are essential for the health, safety, security, 
economic or social well-being of people, and its disruption or destruction 
would likely have a significant impact upon the ability of a Member State to 
maintain those functions3 

CI Critical infrastructure 

CCISS Chamber of Commerce and Industry of Southern Sweden 

D Deliverable 

EMSC Euro-Mediterranean Seismological Centre 

Expectation gap When expectations of an actor are higher than the capacity of that actor 

N Number 

NGO Non-governmental organisation 

Social media The collection of software that enables individuals and communities to gather, 
communicate, share and in some cases collaborate or play4

 

Traditional media Media introduced before the advent of the internet that are for the purposes of 
mass communication e.g. billboards, magazines, newspapers, radio and 
television broadcasting5 

Resilience See IMPROVER project’s D1.2 First draft of a lexicon of definitions related 
to Critical Infrastructure Resilience6 

 

 

3 Council Directive 2008/114/EC of 8 December 2008 on the identification and designation of European critical infrastructures and 
the assessment of the need to improve their protection. Official Journal of the European Union, 23 December 2008. 

4Boyd, D. (2009). Social media is here to stay... now what? Available at: 
http://www.danah.org/papers/talks/MSRTechFest2009.html (accessed 24 September 2015). 

5 Lee, F. L.F., Leung, L., Qiu, J. L. & Chu, D. S. C. (2013). Frontiers in new media research. New York: Taylor & Francis 

6 Theocharidou, M. et al. (2016). D1.2 First draft of a lexicon of definitions related to Critical Infrastructure 
Resilience.”IMPROVER Project. 
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3 Introduction 

3.1 Objectives of this study 

The social resilience criteria for critical infrastructure during crises presented here is the result of the 
research activities carried out under Task 4.1, as part of Work Package 4, which focuses on social and 
organisational resilience concepts. In the Description of Work, Task 4.1 is entitled “evaluating 
expectations and requirements of critical infrastructure in crises” and is described as follows: 

“This task will present an analysis of the expectations of society in relation to how critical 
infrastructures and service providers should respond to crisis situations and the minimum 
levels of service which communities expect of various sectors of infrastructure in the event 
of a disaster. The focus will be on those directly affected by man-made and natural disasters, 
i.e. the public. Information will be gathered for improved population engagement via, e.g., 
crowdsourcing as well as other more traditional techniques, for example by reviewing the 
literature on societal resilience during crisis situations (ranging from man-made disasters to 
natural disasters such as floods or forest fires); through focus groups and interview-based 
study within the living labs. Additional consideration will be given to high profile 
individuals who may be affected by infrastructure disasters (including political elites, the 
news media), specifically how these actors are expected to respond in the event of disasters.” 

To this effect, the current deliverable presents the results of this work and the study aims to provide 
critical infrastructure operators with a set of criteria to be used during disasters, based on the 
expectations of the public, in order to increase social resilience. As stated in the Task 4.1 description, 
expectations of political leaders and the media are also examined. This work is based on literature 
review and interviews as stipulated, and also, after discussions with the Project Officer, Ethics Officer 
and data protection agencies in the countries where the information would be collected, an online 
questionnaire was used to gather information concerning public expectations of critical infrastructure 
operators during crises.  

3.2 Overall approach and methodology 

The criteria presented below is based on information gathered through a review of the literature on 
public expectations of critical infrastructure resilience during crises, the key findings from semi-
structured interviews (N=22) with critical infrastructure operators and experts, as well as a 
questionnaire survey (N=403) to the public concerning their expectations.  

Information concerning the literature review of public expectations for critical infrastructure during 
and after disasters was found through variety of sources such as scientific articles and publically 
available reports. The feedback gathered via the interviews and the questionnaire were used to validate 
and where needed, to improve the findings of the literature review. As such, excerpts from the 
interviews and the results of the questionnaire are incorporated in the analysis performed in this study. 

3.2.1 Semi-structured interviews with critical infrastruc ture operators and experts 

Data from the interviews was collected between January and May 2016, with interviewees coming 
from France, Sweden, Norway, Denmark and Italy. An interview took place with actors from all four 
living labs associated with the project: Barreiro Municipal Water Network, Oresund Region, Oslo 
Harbour, and the A31 Highway. As the A4 Highway was chosen as a living lab for the IMPROVER 
project, the questionnaire was designed and analysed using the A4 Highway as the living lab. 
However, new contacts were developed in the area and the choice of living lab slightly changed to the 
A31 Highway. A31 presents a transboundary transport infrastructure of high importance (100 000 
vehicles/day) and is much more adapted for the studying of disaster scenarios as it is close to a river 
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and two important industrials sites (Air liquide (explosion) and the Nuclear plant of Cattenom). 
Besides, the stakeholder of this Highway is a public organization (DIR), which is more ready to be 
invested in the project (A4 is managed by a private operator: SANEF). For this reason, the interview 
with the living lab actors took place with representatives of the A31 Highway, and not the A4 
Highway.  In conjunction with WP1, interviews with operators and experts also took place. Experts 
were selected for interviews based on their experience in working with disaster management, disaster 
risk reduction, and/or resilience. In total, 22 people were interviewed concerning this deliverable. The 
interview schedule for these interviews can be seen in Appendix 2. 

3.2.2 Online Questionnaire 

General elements on the questionnaire 

Data from the questionnaire was collected between 28 March 2016 and 30 April 2016. A copy of the 
questionnaire can be seen in Appendix 1. 

The questionnaire was hosted on google forms. The data collection was overseen by the project ethics 
officer. Based on her advice and discussions with data protection agencies in the countries where we 
were collecting information we anonymised the questionnaire and took measures to ensure that no 
personal, identifying or sensitive information was collected during the survey, including e.g. IP 
addresses. The questionnaire also included details of the survey and outlined the participants rights. 
The start of the questionnaire also included a statement about the participants age which they were 
asked to confirm to ensure that no children took part in the research.  

The questionnaire was designed using Likert scales (to evaluate a positive or negative response to 
certain statements) and multi-choice check boxes (with either only one answer to choose or all that 
apply). Because of translation and coding issues, only one open-ended question was asked; it 
concerned social media used by the respondents. In order to achieve a maximum number of responses, 
the questionnaire was designed to take between ten and fifteen minutes to complete, and as such 
questions concerning all critical sectors could not be asked.  

The scope of the questionnaire is the critical infrastructure found within the four IMPROVER Living 
Labs: Barreiro Municipal Water Network, Oresund Region, Oslo Harbour, and the A4 Highway 
between Paris and Strasbourg. As such, the target population for the questionnaire were adult members 
of the public (18+) who were familiar with the four IMPROVER Living Labs. In order to reach the 
maximum number of people, the questionnaire was translated into the five languages spoken around 
the living labs (French, Danish, Swedish, Norwegian, and Portuguese), as well as made available in 
English.  

The questionnaire was designed to find out what public expectations are for critical infrastructure 
during crisis in order to further inform operators on how they should act in order to increase social 
resilience. As resilience is a term with a myriad of definitions (see D1.2 Lexicon6), the questionnaire 
did not employ the word resilience. Instead, it examined expectations and the coping capacity of 
individuals.  

Questions regarding the demographics of the respondent were asked, in order to see how or if gender, 
age, nationality, education level, or living near a living lab could affect expectations, as literature 
indicates these factors play a role. Questions about previous disaster experiences were also asked as it 
can alter expectations. 

In order to determine which critical services to examine with the questionnaire, a list of services 
provided by the four living labs was developed in order to see which ones would be the most pertinent 
(see Appendix 5). As transportation of both goods and people is a service common to three of the 
living labs, minimum acceptable levels for transportation and essential goods was asked. In order for 
the questionnaire to apply to the living lab of Barreiro Municipal Water Network, questions about 
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minimum acceptable levels of potable water were also asked. The minimum service levels suggested 
were based on the findings of the literature review and disaster management practices7. 

The literature also indicates that information plays a part in social resilience and expectation 
management. As such questions regarding how the public expect to be informed by critical 
infrastructure operators were asked. Questions were also asked to find out how the public expect 
critical infrastructure operators to act during emergency response and in the long term.  

Dissemination 

The questionnaire was disseminated on the IMPROVER website, LinkedIn page, and Twitter. 
Furthermore, IMPROVER partners also promoted the questionnaire via their company websites, 
LinkedIn, and Twitter, as well as with their personal accounts. The questionnaire was also sent via 
email to partner contacts.  

Another way that the public was reached was via the living labs and the ways in which they 
traditionally use to communicate with their public stakeholders. This included social media sites such 
as Facebook and Twitter, websites, etc. This method involves bias as will be discussed in the 
following section (Questionnaire limitations). We do not pretend that the sample is representative of 
the European or of the living lab population. The results need to be handled with care; nevertheless 
some interesting insights came out of the analysis. 

The promotion of the questionnaire was divided into three stages: declaring the questionnaire open, 
reminding people to complete the questionnaire and informing them about its closing date, as can be 
seen in the following Figure 3.1.  

 

 

Figure 3.1 Questionnaire dissemination work plan 

Promotional images as well as a questionnaire dissemination strategy were created and sent to 
consortium partners and living lab partners in order to increase the questionnaire reach. The 
promotional images can be seen in Appendix 4.  

 

 

7 For example, the water scenarios were largely based on the Provision of alternate supplies chapter from the DWI “Drinking water 
safety Guidance to health and water professionals” report, available here: http://www.dwi.gov.uk/stakeholders/information-
letters/2009/09_2009Annex.pdf  
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Sample presentation 

Overall, N=403 responses were collected. The number of questionnaire responses per language can be 
seen in Table 3.1.  

Table 3.1 Questionnaire responses per language. 

Language Number of responses 

Portuguese 143 

Swedish 87 

Norwegian 75 

French 74 

English 22 

Danish 2 

Total: 403 

In the total sample (for more see Appendix 7), 57% of the respondents are men, 41% are women and 
2% did not answer the question.  In comparison, Europe sex ratio is 93.0 according to the World Bank, 
that is to say that Europe has 93 men for 100 females. 

 

Figure 3.2 Comparison between European population and questionnaire sample 

8%

18% 18% 18%
16%

11% 11%

8%

27% 28%

20%

13%

3%

0%
0%

5%

10%

15%

20%

25%

30%

20-24
years old*

25-34
years old

35-44
years old

45-54
years old

55-64
years old

65-74
years old

74 years
old and
more

Age distribution

% of European
population over 20
years old.

% of the respondents
to the questionnaire

* For the questionnaire sample in red, this first data concerns the % of 18-24 years old respondents, meaning a larger category than 

the 20-24 years old category for european population. % can not be strictly compared but give an idea of the distortion between our 

sample and the European population. Comparison must be made carefully.

Source: United Nations, Department of Economic and Social Affairs, Population Division. World Population, Prospects: 

The 2015 Revision. (Medium variant) Data available at : https://populationpyramid.net/fr/europe/2015/



IMPROVER              Deliverable number: D4.1 

 

653390 13  

 

Figure 3.2 represents the age of the respondents. As can be seen, one respondent out of four is between 
25 and 34 years old and also one respondent out of four is aged between 35 and 44. These two age 
groups are overly represented compared to the global European population, whereas the over 65 years 
old are clearly underrepresented. This is an effect of the way the questionnaire was disseminated. 

Partly due to the dissemination method, 77% of the sample has a high level of education, as shown on 
Figure 3.3. When analysing the results it was decided to compare this category to the respondents with 
lower education level grouped together in order to build two categories with a sufficient number of 
respondents. 

 

Figure 3.3 Education level of the sample 

90% of the respondents are social media users, and among them 85% listed Facebook as one of the 
three social media sites that they use the most frequently. Instagram came second with 20%. 

26 nationalities in total were represented. Figure 3.4 presents respondents’ nationality distribution. 
When comparing countries for our analysis we focused on Portugal, Sweden, Norway and France. 
Indeed, they are the only countries with a sufficient critical mass of respondents and with more than 50 
answers each. One respondent out of three is Portuguese so this has a real impact on the questionnaire 
results. 
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Figure 3.4 Distribution of the respondent's nationality 

55% of the respondents declared living nearby a living lab and they are distributed as shown on Figure 
3.5. The dissemination had a real impact on this result. 

 

Figure 3.5 Living lab familiarity of the respondents 

Regarding previous disaster experience, 35% of the respondents have experienced a disaster which did 
not cause any damage, and 15% have experienced damage from a disaster. Among those who have 
experienced damage, 68% got assistance. 

When they suffered damages, they most likely got assistance from neighbours and this is in 
accordance with literature, as neighbours are usually the true first responders in disaster situations. It’s 
also interesting to note, as shown in Figure 3.6, that none of the respondents declared having benefited 
from critical infrastructure operators’ assistance.  
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Figure 3.6 Actors whom respondents got assistance from during previous damage 

As there were incoherent answers in the survey, it was decided to not take them into account for the 
analysis. For instance for question 13 “After a damaging disaster, my minimum tolerance in terms of 
potable water service is…?” if a respondent had selected both the answer “reduced pressure” and “I 
would not tolerate any change in service,” this answer was not taken into account for this question 
analysis. Moreover, as it was not required to answer all the questions to validate the questionnaire (in 
accordance with the ethical guidelines), the analysis only focused on expressed answers when 
calculating the results. Due to the sample size it was decided to not weight certain answers to make up 
for possible biases.  

Questionnaire limitations 

Although online research is an important addition to the research toolbox, there are a number of 
advantages and disadvantages of using online questionnaires in social sciences. 

Advantages of online questionnaires 

In asynchronous online communication the mediation of technologies confers on the entire process of 
data collection a “conformable distance” between the participants and the researcher. In a mediated 
context, participants do not perceive the study as interrogatory, rather as a mediated discussion similar 
to other conversations experienced during everyday life. Indeed, participants have the time to reflect, 
interpret questions and responses, to elaborate appropriate comments, and observations. They can also 
fill in the questionnaire at any time that suits them. Additionally, computer-mediated interviewing is 
not an aggressive and invasive technique, rather it intends to establish worthy relationships with 
participants in the most suitable way. Respondents are not influenced by the interviewer so it 
guarantees a form of objectivity in the answers.  
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Online questionnaire also represent a practical advantage for the researchers as they cost less than 
traditional surveys, and can even be free. They also enable the researchers to gain a lot of time as 
many questionnaires can be filled in at the same time and the data base is generated automatically. 

Disadvantages and possible biases of online questionnaires 

Computer-mediated research methods are often subject of some criticism in relation to responses rates, 
data quality and accuracy because their mediated nature could generate incompleteness (Curasi, 
2001)8. The main difference between general questionnaires and online questionnaires biases is that 
the interviewer has less control over these factors and potential misunderstandings. Although 
misunderstanding is not uncommon for all the interviewing techniques, which can have its roots in 
different operationalization’s of words or cultural differences (for instance), online questionnaires 
present forms of biases given more by data access, measurement error, sample composition effects, 
terminology used as well as the order of questions and answers. 

There are difficulties in generating an accurate online sampling frame or estimate of the population 
characteristics. There are social and spatial divides in the use of the Internet, which can cause sample 
biases because the researcher has less direct control over the sample population. There are also access 
issues. Call for participants, in fact, are often seen as invasion of privacy and, sometimes, the 
invitation for the questionnaire may be deleted (Wright, 2005)9 reducing so the range of data 
collection. In relation to this, some researchers (Carini et al, 2003)10 note other measurements 
inaccuracies. They observe that the number of respondents who complete online questionnaires are 
usually more technologically competent than those who would complete onsite questionnaires. This 
means that the use of online questionnaires might limit the participation to the study only to computer 
literate participants. In conjunction to this factor, the potential presence of technical issues needs to be 
considered. In fact, various technical problems could also occur through the use of computer-mediated 
methods. Indeed, the technical variance in computers, screens, the Internet connections and browsers 
can have design implications that might cause inaccuracy in participants’ responses. Internet access 
issues, ethical issues, technical problems, and measurements error should then be taken into account 
when doing an online survey and during the results analysis. 

General questionnaire biases that are not improved by online questionnaires  

General questionnaires presents biases that can be observed (even if in different modalities) also in 
online questionnaires such as mood, personality type, questionnaire structure, interest in the subject 
matter, and satisficing11. In computer-mediated research methods and online questionnaire there are 

 

 

8 Curasi C. F. (2001). A Critical Exploration of Face-to-face Interviewing vs Computer-mediated Interviewing. Journal of Marketing 
Research. 43(4), 361-375. 

9 Wright K. B. (2005). Researching Internet-Based Populations: Advantages and Disadvantages of Online Survey Research. Online 
Questionnaire Authoring Software Packages, and Web Survey Services, Journal of Computer-Mediated Communication. 10(3). 

10 Carini R., Hayek J. C., Kuh G. D., Kennedy J. M., & Ouimet J. A. (2003). College Students Responses to Web and Paper 
Surveys: Does Mode Matter? Research in Higher Education. 44(1), 1-19. 

11 Satisficing is a decision-making strategy that aims for a satisfactory or adequate result, rather than the optimal solution. The term 
"satisfice" was coined by American scientist and Noble-laureate Herbert Simon in 1956. Applied to decision making it refers to 
the fact that respondents may examine alternatives until they read a practical (most obvious, attainable, and reasonable) 
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many data that cannot be definite, such as there is no guarantee that participants provide accurate 
demographic or characteristic information. There is no guarantee that the target population is accurate. 

Whether questionnaires involve different populations, participants’ responses might produce different 
answers in relation to their social and cultural background causing consequently an inaccurate 
generalization of findings. This is especially true for international surveys because the questionnaire 
culture is different. For example, when choosing a ranking on a scale from 0 to 10, a “8” might not 
signify the exact same thing for American respondents or for French, and it could even have a third 
meaning for German respondents12. The interest in the subject of the questionnaire is another factor 
that can influence participant’s answers. Moreover, if the questionnaire is related to socially approved 
behaviours or attitudes, participants result to be more willing to give a ‘socially desirable response’ 
providing so an intentional lie. This ‘social desirability effect’ (Lindhjem & Navrud, 2011)13 pushes 
consequently participants to answer following more socially or politically correct ways of thinking 
than their own.  

Both in general and online questionnaires, it needs to be considered that ‘different questionnaire 
structure can lead to different response pattern’ (Gassanali, 2008)14. In fact, the order of questions and 
answers could influence participants responses in providing the first or the ‘easy to click’ answer. 
Together with this, satisficing is another issue that needs to be taken into account. For example, it 
might lead participants to a tendency of picking the mid-point in the range.  

Our questionnaire limitations 

Specifically in relation to our questionnaire “public expectations for critical infrastructure during 
disasters” there can be identified cultural, linguistic and technical limitations. Considering that the 
questionnaire has been disseminated to the people who rely on the critical infrastructure associated 
with four Living Labs: the Oslo Harbour; the Öresund region; Barreiro, Portugal; and the A4 highway 
between Paris and Strasbourg, there can be highlighted linguistic limitations (as it was available in 6 
languages) that, together with issues related to the translatability of the questionnaire, linguistic 
barriers can also be identified. The use of technical terms, indeed, (‘resilience’ is one example of 
those) might easily mislead participants understanding of the questions. Complex wording might lead 
to a higher probability of misunderstanding and consequently a lower response quality (Foddy, 
1993)15. Although in this questionnaire terms are explained in the introduction, participants might need 
additional explanations that cannot be provided and we can’t be sure they read this section. In this 
case, the absence of the interviewer cannot compensate the potential misunderstandings. Following the 
language limitations, the cultural differences among the four living labs need to be considered. 

                                                                                                                                                                      

 
porposition with adequate level of acceptability, and then stop the search there instead of looking for the best-possible 
(optimum) proposition. 

12 Boulan H., (2015) Le questionnaire d'enquête: Les clés d'une étude marketing ou d'opinion réussi, Dunot, Paris, 240 p. 

13 Lindhjem H. & Navrud S. (2011). Using the Internet in Stated Preference Surveys: A Review and Comparison of Survey Modes, 
MPRA, 30. Available online at: https://mpra.ub.uni-muenchen.de/35633/1/MPRA_paper_35633.pdf. Accessed 23 May 16. 

14 Ganassali S. (2008). The Influence of the Design of Web Survey Questionnaire on the Quality of Response. Survey Research 
Methods. 2(1), 21-32. 

15 Foddy W. (1993)/ Constructing Questions for Interviews and Questionnaires. Cambridge: Cambridge University Press. 
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Different cultures, in answering questions that require a ‘strongly agree/disagree’ type of answer might 
give to the scale a different meaning among the different countries involved in the study. Also, the 
repetitive order of answers and options provided might influence participants’ responses to choose the 
easiest option to click the first or the mid-point in the range. Another limitation is that as participants 
were not paid, there is a risk that only the most interested in resilience and risk management 
responded. Indeed we noticed an important gap between the number of clicks on the questionnaire link 
and the number of answers as can be seen in Table 2. 

Table 2 Comparison between number of clicks and number of responses by questionnaire 
language 

Language Number of responses Number of clicks on the 
link 

Portuguese 143 370 

Swedish 87 234 

Norwegian 75 189 

French 74 172 

English 22 121 

Danish 2 22 

Total: 403 1108 

 

As a whole, due to the dissemination method, one of the main limitations of our questionnaire is 
representativeness. Nevertheless, it was found that if we are not representative by age, sex, or 
education level of the European population, for Barreiro for instance we were more representative of 
Facebook users. Indeed, the official results of the 2011 Census (published by INE - Instituto Nacional 
de Estatística) reveal a predominance of the number of women compared to men (53% against 47%) 
among the resident population in the Barreiro municipality. However, in our sample, women represent 
only 40% of the Barreiro respondents. Regarding age, data are not easily comparable but still give an 
idea of the bias in the sample. In 2011 10 % of the over 14 population of Barreiro is aged between 15 
and 24 years old, whereas in our sample the share of 18-24 years old rates at 4%. In Barreiro, 26% of 
the over-14 population is 65 years old or more, but only 4% of our sample’s Barreiro inhabitants are. 
We faced difficulties to get seniors’ answers to the questionnaire. In terms of educational level, 
Barreiro has only 15% of its population with University level but 69% of Barreiro respondents to the 
questionnaire declared that the highest level of education they completed was “University or college or 
equivalent.” 
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Actually, the questionnaire sample is more representative of the Barreiro Facebook16 page active 
users17. The statistics from the Barreiro Facebook page can be seen in Appendix 6. Even though 
women from Barreiro are underrepresented compared to the active users of the Facebook page (in the 
questionnaire sample women represent 40% of the Barreiro inhabitants, whereas they represent 63% 
of the active users of the Facebook page), the age distribution is more representative as shown on 
Figure 3.7.  

 

Figure 3.7 Age distribution among Barreiro respondents and Barreiro Facebook page active 
users 

The age distribution is quite similar between Barreiro respondents in the questionnaire and the active 
users of the Barreiro Facebook page, which shows the impact of the dissemination method on our 
sample. 

The acknowledgment of the existing limitations of online questionnaires in general and of this specific 
one allows the following data analysis to deal with the challenges of using computer-mediated 
research methods as measures for a general population. In this respect, this section shows the 
limitations that need to be taken into account during data analysis.  

Due to these limitations, results can’t be generalised to the public as a whole. Keeping the limitations 
in mind, the results are still of an interest for CI operators and researchers and may be considered good 
indicators of existing expectations and tolerance level.  

 

 

16 The data about Barreiro Facebook have been provided by Elisabete Carreira, Advisor to the Board of Directors at INOV, Portugal 

17 Facebook definition of an active user is a Facebook user who liked, commented or shared the page publication or interacted with 
the page in the last 28 days.  
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4 Public Expectations 
This chapter is based on a review of the literature on public expectations, unless otherwise stated. 

4.1 The expectation gap 

There appears to be a “substantial gap between citizen expectations and leadership efforts in 
preventing and containing crises18.” The public expect the authorities to prevent or contain natural 
disasters19, which is not always possible. When disasters occur, citizens are quick to demand that 
government meet their short-term physical and financial needs, such as shelter, food, and other 
essential goods18, 20, 21. Charities and NGOs are expected to fill in any gaps left by local and national 
authorities, even in those circumstances when this appears unfeasible22, 23. 

Relevant to this report, there also appears to be an expectation gap in terms of the services critical 
infrastructure (CI) operators should provide in the aftermath of a disaster24, 25. For example, a recent 
study found that public expectations of hospital services during disasters were both high and even 
‘inappropriate’ when cross-referenced with hospital disaster management plans26. A similar finding 
emerged from an interview-based study of 15 emergency management professionals in the United 
States. Sperry (2003) found that “most people assume services like electrical power and telephone 
(both landline and mobile) will be restored quickly, even though this is usually not the case after large-

 

 

18 Boin, Arjen and 't Hart, Paul. (2003). Public Leadership in Times of Crisis: Mission Impossible? Available at: DOI: 
10.1111/1540-6210.00318. Accessed 11 January 2016. 

19 Heazle, Michael et al. ( 2013). Mainstreaming climate change adaptation: An incremental approach to disaster risk management in 
Australia. Environmental Science & Policy Volume 33 p. 162 – 170. Available at: DOI: 10.1016/j.envsci.2013.05.009. Accessed 
9 March 2016. 

20 Chamlee-Wright, E., & Storr, V. H. (2010). Expectations of government’s response to disaster.” Public Choice, 144(1), 253–274. 

21 Erwann, M. and Volkman-Wise, J. (2011). The Risk of Ever-Growing Disaster Relief Expectations. Working paper # 2011-09. 
Risk Management and Decision Processes Center, The Wharton School of the University of Pennsylvania.  

22 Boris and Eugene Steuerle. (2006). After Katrina: Public Expectations and Charities’ Response. Available at: 
http://www.urban.org/sites/default/files/alfresco/publication-pdfs/311331-After-Katrina-Public-Expectation-and-Charities-
Response.PDF. Accessed 7 January 2016. 

23 Eikenberry, A., Arroyave, V, and Cooper, T.  (2007). Administrative Failure and the International NGO Response to Hurricane 
Katrina. Public Administration Review. Special Issue pp160 – 170. December 2007 

24 Buller, A. (2015). Closing the Gap: Expectations versus Capabilities. PA Times. 10 July 2015. Available at: 
http://patimes.org/closing-gap-expectations-capabilities/. Accessed 14 March 2016. 

25 Iannucci, B. et al. (2013). A Survivable Social Network. Available at: 
http://repository.cmu.edu/cgi/viewcontent.cgi?article=1174&context=silicon_valley. Accessed 7 April 2016. 

26 Charney RL, Rebmann T, Esguerra CR, Lai CW, Dalawari P. (2013). Abstract. Public expectations for nonemergency hospital 
resources and services during disasters. Disaster Med Public Health Prep. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/24618168. Accessed 11 January 2016. 
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scale disasters27.” Such expectations were evident in communities on the east coast of the United 
States that were affected by Hurricane Sandy in October 2012. A survey found that only a very small 
percentage of residents28 anticipated that they might be without electricity for a sustained period29. For 
more information on expectations of energy and communication infrastructure, see sections 4.3.3 and 
4.3.6. 

Question wording may also play a part in the perceived expectation gap. Research has shown that if 
you ask someone how concerned they are or even if they are concerned, they are more likely to state 
that they are very concerned than if the question is asked after asking if the respondent has heard of 
the issue. Even still, respondents will state concern about issues that do not even exist.30 Therefore, it 
would seem reasonable to think that in asking if the respondent expects something, they would be 
more likely to say yes. This is furthered by the fact that research has also shown that disaster victims 
rarely passively wait around for someone else to take care of their needs, and so having high 
expectations towards CI operators to act in a disaster appears to be in contrast to this31. 

4.2 Factors that affect expectations 

There are broadly four factors that can influence public expectations. These are discussed in more 
depth in the following sections.  

4.2.1 Disaster Experience  

Public expectations can be directly influenced by previous experience of disasters. While those 
directly affected by disasters may have more accurate perceptions of danger32, those with no such 
experience may become complacent about the level of risk posed by future incidents. Furthermore, 
previous disaster experience does not necessarily mean that citizens will be prepared for other possible 
dangers32. A study of evacuation behaviours of the public during the 2011 Great East Japan 

 

 

27 Sperry. (2003). Community Participation in Disaster Planning and the Expectation Gap: Analysis and Recommendation (thesis). 
Available at: http://scholarscompass.vcu.edu/cgi/viewcontent.cgi?article=4294&context=etd. Accessed 7 January 2016. 

28 “Only 28% of coastal respondents in New Jersey and Delaware expected that they might be without power for more than 2 days—
only slightly more than the expectations of residents in Maryland and Virginia.” See below footnote 29 for more information.  

29 Baker et al. (2012). Risk Perceptions and Preparedness among Mid-Atlantic Coastal Residents in Advance of Hurricane Sandy, 
Preliminary Report. November 2012. Available at: http://opim.wharton.upenn.edu/risk/library/WP2012-18_EJB-
etal_RiskPerceptions-Sandy.pdf. Accessed 7 January 2016. 

30 Herrmann R. and Al., (1994), Words matter, California Agriculture, Vol. 58, Number 2, Available at 
https://ucanr.edu/repositoryfiles/ca5802p100-69108.pdf, accessed 27 May 2016. 

31 Quarantelli E.L., (1998), Major criteria for judging disaster planning and managing and their applicability in developing societies, 
International Seminar on the Quality of Life and Environmental Risks held in Rio di Janeiro, Brazil, Available at: 
http://dspace.udel.edu/bitstream/handle/19716/286/PP268.pdf?sequence=1, accessed 27 May 2016. 

32 Helsloot, I. and Ruitenberg, A. (2004). Citizen Response to Disasters: a Survey of Literature and Some Practical Implications. 
Journal of Contingencies and Crisis Management. Volume 12, Number 3. (2004) p.98 – 111. Available at: 
https://www.researchgate.net/profile/Ira_Helsloot/publication/227847952_Citizen_Response_to_Disasters_a_Survey_of_Literat
ure_and_Some_Practical_Implications/links/53f200970cf2bc0c40e6f83b.pdf. Accessed 8 March 2016. 
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Earthquake (N=10633) found that most of the interviewees “were familiar with tsunami disasters and 
knew what to do in such an event.” However, the research, carried out by the Institute for Sustainable 
Development and International Relation (IDDRI), also suggested that the ‘tsunami anecdotes’ from 
older generations had “led people to expect that the maximum height of the tsunami would be six 
metres, and that the wave would arrive 10–15 minutes after the earthquake” when in fact the tsunami 
wave was 10-15 meters and arrived 30-40 minutes after the earthquake34. This created victims who 
either “underestimated the height of the tsunami, or assumed that the wave would not arrive once this 
15 minute period had elapsed34.” 

4.2.2 Information 

Information plays a key role in setting expectations and “the less informed people are, the higher their 
expectations tend to be27.” This is the case for both disaster response and disaster preparedness. If the 
public is provided with regular updates during and after an event, their expectations become more 
realistic, reducing the expectation gap24. A Swedish survey on maximum tolerance for a rupture in 
fresh water services found that the amount of time people were willing to go without the service 
increased when they were informed ahead of time35.  

This was also found to be the case during two big storms in Denmark in 2013, which both affected the 
transportation infrastructure, specifically the railway network36. During the first storm, only limited 
information was provided to the public and consequently it was seen as a “big mess” by the public and 
expectations were not met36. During the second storm, however, the train operator did provide the 
public with information, letting them know about reduction in service ability, and the public responded 
“very positively,” adjusting their plans and expectations accordingly36. For more on expectations of 
disaster-related information, see section 4.4. 

4.2.3 Demographics  

Demographic factors such as age and socio-economic status may also explain the different public 
expectations of CI during disasters. For example, Leich (2012) found that people with low incomes, 
who typically had the most urgent needs during a disaster, often had lower expectations in relation to 
critical infrastructure than their more wealthy counterparts37. Age and ethnicity have also been found 
to have a strong impact on vulnerability during a crisis, albeit this can be linked to the strength of the 

 

 

33 The interviews included 66 evacuees, 13 municipal officers, 11 aid workers, 7 residents and other nonevacuees of the affected 
towns, 7 researchers/academics and 2 government officials. 

34 Hasegawa, R. (IDDRI). (2013). Disaster Evacuation from Japan’s 2011 Tsunami Disaster and the Fukushima Nuclear Accident.  

35 Bylund E, Lille J. (1999). Consumers perception of the Gothenburg Water utility business (In Swedish). Bylund & Lille AB, 
Stockholm. 

36 Personal interview with a member of Danish Emergency Management Agency (Oresund Region living lab actor). 14 April 2016. 

37 Leitch, J. (2012). The need for collaboration in planning efforts during natural disasters: an evaluation of the city of richmond, 
virginia. (Master's thesis, Virginia Commonwealth University), Available from http://hdl.handle.net/. (10156/3870) Retrieved 
fromhttps://digarchive.library.vcu.edu/handle/10156/3870?show= full 
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community ties. Expectations tend to be lower when community ties are stronger, such as for certain 
African-America communities in the US38. 

However, the most significant socio-demographic criterion appears to relate to the type of area in 
which communities reside. Sperry (2003) asserted that citizen expectations in rural areas tend to be 
more realistic compared to those of urban dwellers; these citizens appear more likely to act on their 
own initiative and to rely on local communities for support in the aftermath of disasters27. For 
example, “it was noted by an Emergency Medical Technician in Henry County, VA that following 
severe storms, many residents did not wait for crews to remove trees, instead they used existing 
connections with their neighbours to band together and begin the clean-up process27”. This is in sharp 
contrast to urban residents who are used to efficient public services and expect them to be restored 
quickly during disasters. A Norwegian electrical power production and distribution operator also 
mentioned that there are demographic differences when it comes to expectations. They said their 
experience has shown that there are higher expectations in big cities compared to more decentralised 
locations, and that people in rural areas adapt better in crises39. 

The impact of both education and gender upon public expectations appears somewhat less clear. In 
terms of the former, there have been contradictory results in the empirical research investigating 
disaster resilience. Caplan (2007) argued that less educated members of the public (i.e. those without 
tertiary educational qualifications e.g. university degree) are likely to hold high and sometimes 
unrealistic expectations of government during disasters40. Conversely, Chamlee-Wright and Storr 
(2010) found that these citizens are often more realistic and informed about such incidents than those 
with such qualifications41. A similar theme emerges in relation to the role of gender in relation to 
expectations of CI resilience. This is probably due to the fact that women’s civil liberties and role 
within society may vary from one state to another. Furthermore, Castro Garcia and Reyes Zuniga 
(2009)42 show that even if women don’t always express specific expectations, they have specific needs 
that should be taken into account for an efficient disaster recovery. Drolet, Dominelli, Alston, Ersing, 
Mathbor and Wu (2015) also mentioned that due to specific gender roles, “women are more likely to 
be responsible for food and water provision, for the care and emotional work within the household, 
and for the protection of their families in the immediate disaster period.” Thus, they might have 
specific expectations for these sectors43. Women more than men have been found to use their specific 

 

 

38 Gillis Peacock W., Hearn Morrow B., Gladwin H., (1997) Hurricane Andrew: Ethnicity, Gender, and the Sociology of Disasters, 
Routledge London and New-York, 279p. 

39 Personal interview with a Norwegian electrical power production and distribution operator. 22 April 2016. 

40 Caplan, B. (2007). The myth of the rational voter: why democracies choose bad policies. Princeton: Princeton University Press. 

41 Chamlee-Wright, E., & Storr, V. H. (2010). Expectations of government’s response to disaster. Public Choice, 144(1), 253–274. 

42 Castro Garcia C., Reyes Zuniga L.E. (2009). Balancing gender vulnerabilities and capacities in the framework of comprehensive 
disaster risk management : The case of Mexico. Women, Gender and Disaster, Edited by Elaine Enarson & P.G. Dhar 
Chakrabarti, New Dehli. 

43 Drolet, J., Dominelli, L., Alston, M., Ersing, R., Mathbor, G., & Wu, H. (2015). Women rebuilding lives post-disaster: innovative 
community practices for building resilience and promoting sustainable development. Gender & Development, 23(3), 433–448. 
Available at ; http://www.tandfonline.com/doi/pdf/10.1080/13552074.2015.1096040. Accessed 18 June 2016 
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social network in the response and recovery phases44 and this could have an impact on their 
expectations about who is supposed to provide aid during a disaster. Indeed, in the questionnaire 
results we found that women were proportionally more numerous than men to expect aid from 
emergency management personnel (88% against 77%) but also from neighbours (59% against 53%) 
and volunteers (67% against 58%). 

The questionnaire results show no clear gender differences in terms of expectations between men and 
women, except for water. For each water disruption there are proportionally less women who say they 
will accept it than men. 

4.2.4 Culture 

Disaster events are interpreted through a system of meaning provided by culture45, and cultural norms 
and practices have been found to influence disaster preparedness and response46, 47, 48. What role 
exactly culture plays in public response to disasters remains to be researched in depth. However, as 
culture influences risk perception49, disaster preparedness and response, it seems reasonable to say that 
it would also affect expectations.  

This was found to be the case in the questionnaire, where variations in expectations were found based 
on nationality. For example, expectations for aid were found to be cultural as a result of the 
questionnaire survey, as can be seen on Figure 4.1 on the next page. On average, French respondents 
expect aid from 4.7 actors, which is less than Norwegian (5.2) Swedish (5.5) or Portuguese (6.1). They 
are also proportionally less numerous to expect aid from police. This could be linked to organisational 
crisis management. It doesn’t seem correlated to mistrust of the police as Tapio Kääriäinen (2007) 

 

 

44 Fothergill A. (1996). “The neglect of gender in disaster work: An overview of the literature”, International journal of mass 
emergencies and disasters, 14(1) 33-56. 

45 Furedi, F. (2007). The changing meaning of disaster. Area Vol. 39 No. 4, pp. 482–489, 2007 . Available at: 
http://sciencepolicy.colorado.edu/students/envs_4100/furedi_2007.pdf. Accessed 20 May 2016. 

46 The Johns Hopkins and the International Federation of Red Cross and Red Crescent Societies. Public health guide for 
emergencices. Chapter Disaster definitions. P 24 – 43. Avalable at: http://www.jhsph.edu/research/centers-and-institutes/center-
for-refugee-and-disaster-
response/publications_tools/publications/_CRDR_ICRC_Public_Health_Guide_Book/Chapter_1_Disaster_Definitions.pdf. 
Accessed 20 May 2016. 

47 Hewitt, K. (2008).Culutre and Risk: Understanding the Sociocultural Settings that Influence Risk from Natural Hazards. Synthesis 
Report form a Global E-Confrence organised by ICIMOd and facilitated by the Mountain Forum. Available at:  
http://www.preventionweb.net/files/11039_icimodculture1.pdf. Accessed 20 May 2016.  

48https://www.researchgate.net/profile/Anne_Mclaughlin3/publication/237012292_Warning_the_world_of_extreme_events_A_glob
al_perspective_on_risk_communication_for_natural_and_technological_disaster/links/0deec51ae94df346dc000000.pdf 

49 The International Federation of Red Cross and Red Crescent Societies provides the following examples in their 2014 World 
Disaster Report: Focus on culture and risk: “people blamed a flood on an angry goddess (River Kosi, India, in 2008) or a 
volcanic eruption on the mountain god (Mount Merapi). After the tsunami in 2004, many people in Aceh (Indonesia) believed 
that Allah had punished them for allowing tourism or drilling for oil, and similar beliefs were widespread in the United States 
regarding Hurricane Katrina, showing God’s displeasure with aspects of the behaviour of the people who live in or visit New 
Orleans.”  
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found out that Portuguese trust their police less than the Swedish or Norwegians50. Norwegian 
respondents also were found to be much less expecting aid from their neighbours than the other 
respondents. Finally, 73% of Portuguese respondents declared that they expect aid from volunteers; it 
is 14 points more than for Sweden, and 24 points more than for Norway. The cultural and 
organisational factors that can explain these results are unclear and should be studied more in depth. 

 

Figure 4.1 Actors whom respondents expect aid by nationality 

 
  

 

 

50 Tapio Kääriäinen, J. (2007). Trust in the Police in 16 European Countries: A Multilevel Analysis. European Journal of 
Criminology, 4(409), 459–480. 
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4.3 Expectations of critical sectors 

4.3.1 Food and essential goods 

In the event of a disaster, people still need access to essential goods, such as food, medicine, or 
blankets. Members of the public, especially those residing in cities, do not expect to have to stock up 
on supplies, as they are used to being able to buy goods as and when they see fit27. As such, for low-
notice disasters, people may rush to obtain emergency supplies, leading to a rupture of stock. During 
the 2011 Great East Japan Earthquake, residents of Tokyo “rushed to the city's ubiquitous 24-hour 
convenience stores, quickly emptying shelves of bento boxes, sandwiches and instant noodle cups51.” 
This was also the case for the 2011 Queensland floods, where supplies of bread, milk, meat, fruit and 
vegetables were exhausted in some towns52. However, the public do tend to stock up on essential 
goods if they receive a warning about an imminent disaster. One study examining public preparedness 
in relation to Hurricane Sandy found that 75% of the people surveyed had purchased extra supplies for 
the house after receiving the hurricane warning29. While there is an expectation to be able to obtain 
goods, during the 2011 Queensland floods the Australian government found that people were willing 
to accept whatever food arrived, abandoning previous preferences52. 

The public expect food and essential goods provisioning to mainly be the job of the government18, 19, 
20, with help from charities and NGOs22, 23. After the Great East Japan Earthquake, both the 
government and NGOs quickly mobilized a large-scale relief effort53. There also appears to be an 
expectation that food companies would distribute food free of charge in the case of a disaster. While 
they often do donate, some may not be able to as it could affect their ability to recover, and others do 
not feel that it is their responsibility to contribute to the recovery of the public, beyond their own 
commercial interests of keeping their stores open in order to sell goods54. 

4.3.2 Water 

Water is a basic human need, with the UK government stating that 10 litres of drinking water per 
person per day are necessary in an emergency, going up to 20 litres per person per day for a prolonged 

 

 

51 The Telegraph. “Japan earthquake and tsunami: millions stranded in Tokyo as subway system fails.” 11 March 2011. Available at: 
http://www.telegraph.co.uk/news/worldnews/asia/japan/8375957/Japan-earthquake-and-tsunami-millions-stranded-in-Tokyo-as-
subway-system-fails.html. Accessed 19 April 2016.  

52 Regional Australia Institute. (2013). From Recovery to Renewal: Case Study Reports. April, 2013. Available at: 
http://www.regionalaustralia.org.au/wp-content/uploads/2013/06/RAI-Natural-Disasters-Report-Case-Studies.pdf. Accessed 21 
April 2016.  

53 Save the Children. (2011). Great East Japan earthquake and tsunami Emergency response and recovery program. Six month 
report. Available at: http://www.savethechildren.ca/document.doc?id=34. Accessed 21 April 2014. 

54 Australian Government Department of Agriculture, Fisheries and Forestry. (2012). Resilience in the Australian food supply chain. 
Available at: http://www.agriculture.gov.au/SiteCollectionDocuments/ag-food/food/national-food-plan/submissions-
received/resilience-food-supply.pdf. Accessed 16 March 2016. 
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(5 days or more) incident55. In the Swedish sustainability index for water the minimum requirement is 
15 litres per person per day, in at least 20 days. 

Previous research indicates that the general public has an expectation that in the case of a disaster, 
there would be little to no interruption of service for potable drinking water55, and as such the majority 
of the public are not prepared to be self-sustaining in the case of water shortages56. A survey study in 
Australia showed that consumers could generally cope with short disruptions in delivery and did not 
expect any financial compensation as their overall interest was resumption of the water supply57. A 
1999 study conducted in 18 Swedish municipalities showed that a two-hour water disruption 
(unannounced) is acceptable but not a four-hour disruption58. This Swedish study also found that only 
21% of customers could go without water for 8 hours without having significant problems and found 
that “the tendency to be without water is roughly the same regardless of whether one live in houses or 
apartments.” Finally, they found that when people were informed in advance, their ability to go 
without water increased (see section 4.2.2). 

Several agencies provide evidence of the persistent gap between public expectations of water networks 
and their actual resilience to disasters. Emergency services know that “there will be a time lag between 
the need for potable water and the mobilization of resources to meet this need58.” However, the 
acceptable duration of this lag time varies greatly between countries, from three days in the United 
States56 to 24 hours in the UK55. Following a disaster, the National Institute of Standards and 
Technology (NIST) estimates that potable water and water to critical facilities (hospitals, etc.) would 
only be at 30% operation after 1-3 days, reaching 90% operational after 1-3 months59. The Oregon 
Resilience Plan estimates restoration time for pre-1975 structures to be between 18 months to 3 years, 
1975-1993 structures 3-6 months, and 1994 – present structures 1-2 months59. 

In the 48 hours following the 2004 Indian Ocean Tsunami, disaster-affected populations relied almost 
exclusively on serviceable groundwater sources. However, the quantity of water supplied was 
extremely limited and it was hard for survivors to stock water as they had no storage vessels. As a 
response, the government used mainly packaged water, but also large plastic 500L to 2500L tanks and 
less frequently mobile water treatment purification plants. Locally, some relief organizations such as 
UNICEF recommended that local residents boil water before it was suitable for consumption. In the 

 

 

55 DEFRA. (2009). Security and emergency measures Direction – Notification and Guidance. Available at: 
http://www.dwi.gov.uk/stakeholders/guidance-and-codes-of-practice/semg6-dec09.pdf. Accessed 13 March 2016.  

56 United States Environmental Protection Agency. (2011). Planning for an Emergency Drinking Water Supply. Available at: 
http://www.epa.gov/sites/production/files/2015-03/documents/planning_for_an_emergency_drinking_water_supply.pdf. 
Accessed 14 March 2016. 

57 Speers A, Burn S, MacDonald D, Nancarrow B, Syme G, Young M. (2002). Determining customer service levels—development 
of a methodology: overarching report. Commonwealth Scientific Investigation and Research Organisation, Canberra. Available 
at: http://www.myoung.net.au/water/publications/Overarching_Report_20020718.pdf. Accessed 22 April 2016. 

58 Bylund E, Lille J. (1999). Consumers perception of the Gothenburg Water utility business (In Swedish). Bylund & Lille AB, 
Stockholm. 1999. 

59 NIST. Disaster Resilience Framework 25% Draft for Hoboken, NJ, Workshop: Water and Wastewater Sector. Available at: 
http://www.nist.gov/el/resilience/upload/Chapter_9_Water_and_Wastewater_Sector_v0-1A.pdf. Accessed 15 March 2016.  
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camps for the first weeks, water supply was inadequate and insufficient. In its response, the 
governments faced a dilemma between water quantity and water quality. 60 

Although the public’s expectation to have available drinking water could be challenged by 
agriculture’s need for watering crops and giving water to livestock61, the literature doesn’t seem to 
question the public expectations of how water resources should be allocated in times of crisis. 

4.3.3 Transportation infrastructure/networks 

Transportation networks (roads, railways, waterways, airways, and transport lines) provide mobility to 
the public through the use of private vehicles and public transport, making available “public access to 
work, education, commerce, and recreation62.” They also provide the transportation of goods. This 
infrastructure is also a necessary component for emergency response activities such as transporting 
people to hospitals, evacuating people to safe zones, or bringing people essential goods such as food 
and water.  

The importance of restoring transportation networks in the aftermath of disasters was demonstrated 
during the 2011 Great East Japan Earthquake. After the earthquake struck, “road transportation was 
completely disrupted, bridges and viaducts collapsed or were washed away… [and] debris from 
dwellings, automobiles, boats and ships, together with sludge, flooded onto roads63.” The Japanese 
Ministry of Land, Infrastructure, Transport and tourism (MLIT) responded to this by allocating 
resources to enact temporary repairs to these roads. Twenty hours after the event some of these routes 
were opened to allow limited vehicle access for rescue, ambulance, and transportation of emergency 
goods. Without the reopening of these roads it would have been very difficult for the authorities to 
reach and help the victims of the earthquake63. 

Transportation also plays a key role in the recovery of other critical infrastructures. For example, the 
time required to repair electricity lines will be much greater in those circumstances where affected 
locations are inaccessible via road. Damage to transportation infrastructure is often linked to cascading 
effects, whereby disruption spreads from one system to another. Therefore, the repair of damage to 
transportation assets is considered a prerequisite for key agencies charged with rescuing stranded 
residents, restoring power, and beginning the recovery after a disaster62. 

 

 

60 Clasen T. & Smith L. (2005). The Drinking Water Response to the Indian Ocean Tsunami, Including the Role of Household 
Water Treatment. World Health Organization Sustainable Development and Healthy Environments; Protection of the Human 
Environment Water, Sanitation and Health Geneva. Available at: 
http://www.who.int/household_water/research/DW_response_tsunami.pdf. Accessed 22 April 2016. 

61 Comeau A., De Truchis V., Pintus F., Plantey J. (2014). Water Allocation System In Southern France, Past experience and current 
challenges. Office international de l’eau. Available at: http://www.oieau.fr/IMG/pdf/Water_Allocation_system_FR_2014.pdf. 
Accessed 13 April 2016. 

62 Matherly, D. and Langdon Neeli. (2014). National Cooperative Highway Research Program (NCHRP) Report 777: A Guide to 
Regional Transportation Planning for Disasters, Emergencies, and Significant Events. The National Cooperative Highway 
Research Program.. Available at: http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_777.pdf. Accessed 10 March 2016. 

63 Nakanishi, h., Black, J. and Matsuo, K. (2014). Disaster resilience in transportation: Japan earthquake and tsunami 2011. 
International Journal of Disaster Resilience in the Built Environment. Vol 5 No. 4, 2014. Pp. 341-361. DOI 10.1108/IJDRBE-
12-2012-0039 
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For these reasons, society as a whole benefits greatly from resilient transportation networks, and 
expectations for transportation infrastructure during and after a disaster are high. However, the US 
National Cooperative Highway Research Program is amongst several agencies to provide evidence of 
the persistent gap between public expectations of these networks and their actual resilience to 
disasters. They found that impacts from several types of disaster (including floods, tornadoes, terrorist 
attacks) were still likely to lead to a reduced service from the transportation network that would last 
several weeks rather than days62. 

Public Transport 

As for public transport, public expectations often appear to be more in line with the reality of service 
capabilities. NYC residents found other means to get around, such as walking, biking, carpooling, or 
taking alternative forms of public transport (bus instead of train, ferry instead of bridge) in the wake of 
the damage caused to the subway during Hurricane Sandy64. When surveyed, the users of the NYC 
subway were willing to seek out new ways of getting around and accepted the increased journey times 
these entailed64.  

However, the same tolerance of disruption to transportation networks does not appear to be evident in 
Japan. Tokyo residents typically live far away from their place of work, with a usual commute of an 
hour and 20 minutes by public transport65, and there is an expectation that public transport services 
will be restored quickly in the event of a disaster. In an online questionnaire survey66 distributed to 
individuals who work within the Tokyo Metropolitan Area, Osaragi (2015) found that people were 
only willing to accept minimal increases to journey times in the event of a disaster67. The study also 
found that if cars or buses were used to replace the rail service, most people would still have difficulty 
getting to work32. This suggests that alternative means of transport would not be as viable an option for 
Tokyo residents as it was for NYC subway users. Indeed, during the 2011 Great East Japan 
Earthquake, all forms of public transport in Tokyo were halted, leading to as many as 5.15 million 
people stranded in Tokyo68, 69. The government instructed people to shelter in place, and many 

 

 

64 Kaufman, S. et al. (2012). Transportation During and After Hurricane Sandy. Rudin Center for Transportation. Available at: 
http://wagner.nyu.edu/files/rudincenter/sandytransportation.pdf. Accessed 16 march 2016. 

65 McKean, C. (2014). Millions Stranded By A total Transportation System Collapse? Tokyo Has a Plan for That. Next City The 
Future of Resilience. Available at: https://nextcity.org/daily/entry/millions-stranded-by-a-total-transportation-system-collapse-
tokyo-has-a-pla. Accessed 19 April 2016.  

66 The survey had 1,266 respondents and was found to be representative of Tokyo workers. 

67 Osaragi, T. (2015). Modeling Obstruction and Restoration of Urban Commutation Networks in the Wake of a Devastating 
Earthquake in Tokyo. ISPRS International Journal of Geo-Information. 2015; 4(3):1097-1117. 7 July 2015. Available at: 
http://www.mdpi.com/2220-9964/4/3/1097. Accessed 19 April 2016.  

68 PWC. 2013. Rebuilding for resilience: Fortifying infrastructure to withstand disaster. Available at: 
https://www.pwc.com/gx/en/psrc/publications/assets/pwc-rebuilding-for-resilience-fortifying-infrastructure-to-withstand-
disaster.pdf. Accessed 18 April 2016.  

69 The Japan Cabinet Office, as cited in: Ito, K. et al. “How People Find Their Way Back Home During a Natural Disaster.” 
International Cartographers Association. Available at: 
http://icaci.org/files/documents/ICC_proceedings/ICC2013/_extendedAbstract/354_proceeding.pdf. Accessed 19 April 2016.  
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residents did wait for public transport services to be restored. Some however decided to return to their 
place of residence on foot, which resulted in several hours of walking70 or by bike71. The expectation 
of a rapid restoration of services seems to have been at least partially met, some lines resuming service 
after six hours and others continuing to run all night70. The MLIT reported that 95% of services within 
30 km and 80% within 80 km of the Central Business District were restored by 2 p.m. the next day72. 

Lastly, when personal vehicles are destroyed due to disaster, there is an expectation that a minimum 
level of mobility can be achieved by switching to public transport systems. This was the case during 
both the 2010-11 Queensland Floods in Australia and the 2011 Great East Japan earthquake, as people 
who lost their cars either to flooding or the tsunami surge expected there to be an offer of public 
transportation to quicken the return to normalcy73, 63.  

Evacuation 

Once the decision to evacuate has been taken74, people expect to be able to evacuate safely and in a 
timely manner. A survey about evacuation during the 2011 Great East Japan Earthquake by 
Weathernews75 found that the majority of people evacuated within 20 minutes of the earthquake being 
felt76. They also found that the main reason people didn’t evacuate was because they thought they were 
already in a safe location76.  

 

 

70 Alabaster, J. (2011). Quake brings modern Tokyo to a standstill. Associated Press. Available at: 
http://www.sandiegouniontribune.com/news/2011/mar/11/quake-brings-modern-tokyo-to-a-standstill/. Accessed 19 April 2016. 

71 AFP. (2011). Millions stranded in Tokyo subway shutdown. Available at: http://www.abc.net.au/news/2011-03-12/millions-
stranded-in-tokyo-subway-shutdown/2658944. Accessed 19 April 2016.  

72 Ministry of Land, Infrastructure, Transport and Tourism (2012), Report of the consultative meeting on restoring train services in 
Tokyo Metropolitan Area in the event of a large-scale earthquake (Daikibo jishin hassei ji ni okeru shutoken tetsudo no unten 
saikai no arikata ni kansuru kyogikai hokokusho) (in Japanese), http://www.mlit.go.jp/common/000208774.pdf. Cited in: Ito, K. 
et al. “How People Find Their Way Back Home During a Natural Disaster.” International Cartographers Association. Available 
at: http://icaci.org/files/documents/ICC_proceedings/ICC2013/_extendedAbstract/354_proceeding.pdf. Accessed 19 April 2016. 

73 Regional Australia Institute. (2013). From Recovery to Renewal: Case Study Reports. April, 2013. Available at: 
http://www.regionalaustralia.org.au/wp-content/uploads/2013/06/RAI-Natural-Disasters-Report-Case-Studies.pdf. Accessed 21 
April 2016. 

74 Either the public decides for themselves to evacuate (either due to official warnings or not), or they are forced to evacuate by the 
authorities. When people evacuate by themselves, “people must receive warnings and information about danger – typically from 
multiple sources; understand that information; understand the information is meant for them, rather than others; develop personal 
feelings of being at risk; interact with others to confirm those feelings and understandings; know what to do in order to be safe 
and when to carry out those actions; have the resources available to do so; make a decision to act; and then engage in the 
recommended actions (Tierney 2009).”  

For more information on how the decision to evacuate is taken, please see: Tierney.  (2009). Disaster Response: Research 
Findings and Their Implications for Resilience Measures. Available at: http://www.resilientus.org/wp-
content/uploads/2013/06/Tierney-20092.pdf. Accessed 9 February 2016. 

75 Survey respondents were 5,296 residents of Hokkaido, Aomori, Iwate, Miyagi, Fukushima, Ibaragi and Chiba prefectures. 

76 Weathernews Inc. (2011). Great East Japan Disaster: Tsunami Study (Survey Results). Available at: 
http://weathernews.com/en/nc/press/pdf/TsunamiSurvey.pdf. Accessed 20 April 2016.  
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Choice of transport 

Most people expect to evacuate using their own private vehicles. A survey on evacuation behaviour in 
Ishinomaki City during the 2011 Great East Japan Earthquake found that half of the respondents 
evacuated by car77. Only 3-4% of respondents evacuated by bicycle and 23% evacuated on foot77. 
During Hurricane Rita in Texas people mostly evacuated by car, with only 20,000 of the 3.7 million 
evacuees using Houston public transport, METRO78. However, not all persons are able to use a private 
vehicle and would therefore need access to public transport. Also, some people may simply prefer to 
use public transport instead. As such, there is an expectation to be able to evacuate even without the 
use of a private vehicle, especially since the resources required, such as buses, already exist in most 
cases79. 

Delayed evacuation 

When people evacuate by car, it is important to keep in mind road traffic congestion during 
evacuations, which could vary depending on either the number of people who evacuate or the time of 
the disaster event. If it is during peak travel hours where congestion is already the norm, the capacity 
of the transportation system would be severely taxed80. 

During Hurricane Rita in 2005, people in Texas expected to evacuate quickly by car. However, due to 
the large number of people who evacuated (3.7 million in the Houston area and Texas coast between 
Corpus Christi and Beaumont), they ended up spending 20 hours evacuating81. Due to their 
expectations for a quick evacuation, they had not prepared by bringing supplies such as food and fuel 
(indeed, some cars ran out of petrol along the evacuation route)81. During the 2011 Great East Japan 
Earthquake, the Weathernews survey found that the main reason that evacuation from the Tsunami 
was impossible was due to road congestion from traffic, landslides or debris with several respondents 
writing in that “people were trapped inside their car as it was washed away79.” The Ishinomaki City 
survey found that 40% of people evacuating by car were in a traffic jam80. 

Congestion may also be a problem for public transport if when the disaster occurs it is already being 
used to its full occupancy level. Conversely, the unavailability of transportation assets (employees, 
readiness of equipment) may also hinder evacuation during off-peak times. Furthermore, the capability 

 

 

77 Murakami, H. et al. (2014). Study on casualty and tsunami evacuation behaviour in Ishinomaki city – questionnaire survey for the 
2011 Great East Japan Earthquake. Available at: https://nees.org/resources/12234/download/10NCEE-001280.pdf. Accessed 20 
April 2016. 

78 Litman, T. (2006). Lessons From Katrina and Rita: What Major Disasters Can Teach Transportation Planners. Journal of 
Transportation Engineering, Vol. 132, January 2006, pp. 11-18. Available at: http://www.vtpi.org/katrina.pdf. Accessed 20 April 
2016.  

79 Schwartz, M. and Litman, T.  (2008). Evacuation Station: The Use of Public Transportation in Emergency Management Planning. 
ITE Journal on the web. pp. 68 – 73. January 2008.  

80 Transportation Research Board of the National Academies. (2014). The Role of Transit in Emergency Evaucation. Special Report 
2014. Available at: http://onlinepubs.trb.org/Onlinepubs/sr/sr294.pdf. Accessed 16 March 2016.  

81 Schwartz, M. and Litman, T. “Evacuation Station: The Use of Public Transportation in Emergency Management Planning.” In: 
ITE Journal on the web. pp. 68 – 73. January 2008. 



Criteria for critical infrastructures during crises 

www.improverproject.eu 32  

to assist in evacuation is heavily influenced by whether or not the transportation assets have suffered 
any damage, and whether or not employees can continue to work safely. 80 During Hurricane Katrina 
in 2005, while the Regional Transit Authority, responsible for public transportation in Orleans Parish, 
was tasked with evacuating an estimated 134,000 vulnerable residents who didn’t have access to 
private vehicles, only 22,000 were transported to a shelter82. Those who were unable to get 
transportation assistance were left stranded in New Orleans. One of the reasons cited for this 
evacuation failure is that few of the transit drivers reported into work80. During Hurricane Rita, some 
elderly residents of nursing homes were unable to evacuate because the drivers of the bus service had 
already evacuated83. 

Another factor which may contribute to the usefulness of transportation infrastructure for evacuation 
could be the pre-existing state of that infrastructure as, for example, some road networks may not be as 
well maintained as others, or some public transport networks may not be in a condition to receive a 
surge of use.  

Expectations for critical infrastructure operators for evacuation 

Overall, the questionnaire found that 96% of respondents agree or strongly agree that CI operators 
should provide means of evacuation to the local population (see Figure 4.2). No respondents strongly 
disagreed with this statement, and no significant difference was found among respondents based on 
sex, age, education level, or previous disaster experience, including suffering damages or not. While 
expectations to provide a means of evacuation remain high for all nationalities, Portuguese 
respondents seem to have the highest expectations with 100% selecting agree or strongly agree. 
French respondents have slightly lower expectations, with 89% responding agree or strongly agree. 
For each living lab as well as for those respondents who do not live near a living lab, 90% or more 
agree or strongly agree. 

 

 

82 Amdal, J. and Swigart, S. (2010). Resilient Transportation Systems in a post-disaster environement: a case study of opportunities 
realized and missed in the Greater New Orleans Region, Final Report. Available at: http://evaccenter.lsu.edu/pub/10-01.pdf. 
Accessed 7 April 2016. 

83 Eskovitz, J. (2006). Evacuation Planning in Texas: Before and After Hurricane Rita. House Research Organization Texas House 
Representatives Interm News. N°79-2 pp. 1- 5. 14 February 2006. Available at: http://www.hro.house.state.tx.us/interim/int79-
2.pdf. Accessed 20 April 2016. 
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Figure 4.2 Expectations of critical infrastructure operators to provide means of evacuation 

These findings seem to reflect what was found in the literature review, demonstrating that people 
expect to be able to use transportation assets provided by CI operators in order to evacuate. 
Interestingly, while the literature suggests that women are often more responsible for protecting their 
families during a disaster (see section 4.2.3) and therefore it may be thought that they would have 
higher expectations for evacuation, no differences were found between respondents based on gender. 

4.3.4 Energy  

Electricity and fuel are interdependent, essential, and cross-cutting services for social resilience. The 
electricity supply expectations and needs of society have increased dramatically in recent years, and 
electricity is expected to be restored quickly84, 85. Electricity and fuel support society’s most basic 
human needs for food, water, shelter and communication. This remains true even after a disaster has 
occurred. Post-disaster fuel supply is also critical to electricity generation and transportation. As such, 
having fuel available is essential for local generators in managing recovery and for emergency service 
and supply vehicles.  

For these reasons, society as a whole benefits greatly from resilient energy infrastructure and 
networks, and expectations are high. Whether or not expectations are met may depend on the severity 
of the disaster. Price Waterhouse Coopers (PWC) states that utilities have traditionally responded well 

 

 

84 NIST. Disaster Resilience Framework 25% Draft for Hoboken, NJ, Workshop: Energy System. Available at: 
http://www.nist.gov/el/resilience/upload/Chapter7_75-_11Feb2015.pdf, accessed 29 March 2016 

85 Sperry. (2003). Community Participation in Disaster Planning and the Expectation Gap: Analysis and Recommendation (thesis).  
Available at: http://scholarscompass.vcu.edu/cgi/viewcontent.cgi?article=4294&context=etd. Accessed 05 April 2016. 
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to localized emergencies such as power outages caused by storms, but they also underline that “there 
is always the threat of a natural disaster as demonstrated by the 2011 earthquake and tsunami in Japan, 
and the multi-region US 2011 summer storms. In addition, there’s also the possibility of physical or 
cyber security attacks.”86 

A survey in the US showed that if a power outage occurs and citizens’ electronic devices are not 
charged, nearly half of them would be very frustrated with the absence of their smartphones87. 
Furthermore, after Hurricane Sandy, New Yorkers were looking for places to charge their mobile 
phones and some mobile charging stations were set up in cafés or even in the streets, as shown in 
Figure 4.388. Moreover, a survey showed that during Fukushima events, in the disaster-affected areas, 
85 percent of the generated power was used for cell phones89.  

 

Figure 4.3 Charging station during Sandy Hurricane (Photo: Theblaze.com90) 

 

 

86 Conkle A., Warren T., Samson P. (2012). Business Continuity and Disaster Recovery, Enhancing enterprise resiliency for the 
power and utilities industry Power and Utilities Fact Sheet, PWC. 

87 GE Survey. (2014). Millions of Americans Willing to Pay $10 More on Monthly Bill for Reliable Grid. Available at:  
https://www.gegridsolutions.com/press/gepress/grid-resiliency-survey.htm. Accessed April 01 2016. 

88 Lacey, S. (2014). Resiliency: How Superstorm Sandy Changed America’s Grid. Greentech media. Available at: 
https://www.greentechmedia.com/articles/featured/resiliency-how-superstorm-sandy-changed-americas-grid, accessed April 01 
2016 

89 Movellan, J. (2014). Making Emergency Power Available During Disasters – Without Batteries. Renewable Energy World.com. 
Available at: http://www.renewableenergyworld.com/articles/2014/12/making-emergency-power-available-during-disasters-
without-batteries.html. Accessed April 04 2016. 

90 Klimas, L. (2012). 5 Unusual Ways Sandy Victims Are Charging Cellphones (See The Photos). Available at: 
http://www.theblaze.com/stories/2012/11/01/5-unusual-ways-sandy-victims-are-charging-cellphones-see-the-photos/. Accessed 
May 17 2016 
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People also expect to get quick information to help them find fuel. For instance, after Hurricane 
Sandy, websites like gasbuddy.com/sandy and Waze’s gas information site were quickly launched to 
display locations of gas stations with adequate supplies.91 Traditional media and local authorities are 
also expected to be information providers (see section 4.4). 

Facing a shortage, it’s easier to impose strict restrictions to companies than to households92, although 
the public expect to contribute and do make an effort to reduce their consumption. During the hot 
summer after the 2011 Great East Japan Earthquake, citizens were encouraged to lower their energy 
consumption with incentive measures. If households succeeded to reduce it by 15% they were eligible 
to participate in a lucky draw and could win TVs or digital cameras for instance93. Japanese citizens 
were found to have made small daily contributions to the national effort94. 

Finally, photovoltaic owners often expect that their system will keep on providing power during a 
power outage when the sun is shining.89 However, in order to protect utility workers repairing the 
wires and to prevent fires, commonly used grid-tie inverters safely disconnect the photovoltaic cells 
from the utility grid and when that happens, they won’t provide any power. Some solutions95 do exist 
to combat this, however.  

4.3.5 Housing/Shelter 

A synthesis of the literature in the field shows that there are broadly four phases of post-disaster 
housing: emergency shelter, temporary shelter, temporary housing, and permanent housing96. 
Expectations for post-disaster housing are dependent upon the phase of said housing.  

Emergency shelter “consists of expedient arrangements that protect victims when disasters strike but 
offer little or no supportive resources97.” For example, an emergency shelter may be simply escaping a 

 

 

91 Kaufman, S., Qing, C., Levenson, N., & Hanson, M. (2012). Transportation During and After Hurricane Sandy. Rudin Center for 
Transportation NYU Wagner Graduate School of Public Service, (November), 1–36 

92 Edahiro, J. (2011). Japan's Power Shortages and Countermeasures After the Tohoku Earthquake, Tsunami and Fukushima Nuclear 
Crisis. JFS Newsletter No. 104. Available at: http://www.japanfs.org/en/news/archives/news_id030904.html. Accessed 11 April 
2016 

93(2011). Compulsory power usage cut implemented for 1st time in 37 yrs. Japan T oday. Available at: 
http://www.japantoday.com/category/national/view/power-usage-restrictions-implemented-for-first-time-in-37-years. Accessed 
10 April 2016 

94Matsumura, M. (2012). After the earthquake: changing Japan. The Guardian. Available at: 
http://www.theguardian.com/commentisfree/2012/mar/11/japan-tsunami-earthquake-recovery-future. Accessed 11 April 2016 

95 After the Kobe earthquake, a company started to sell PV inverters with the independent-operation function, allowing the device to 
provide a maximum of 1500Watt. 

96 Quarantelli, E. L. (1982). Sheltering and Housing after Major Community Disasters: Case Studies and General Conclusions. 
Newark, DE: University of Delaware, Disaster Research Center.  

97 Tierney. (2009). Disaster Response: Research Findings and Their Implications for Resilience Measures. Available at: 
http://www.resilientus.org/wp-content/uploads/2013/06/Tierney-20092.pdf. Accessed 9 February 2016. 
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tornado by waiting out the event in a neighbour’s basement. The main expectations for emergency 
shelter are that the occupant is safe from the disaster and can reach the shelter in a timely manner. 
Indeed, during the 2011 Great East Japan Earthquake, a survey carried out by Weathernews found that 
“people were not choosy about their destination, and chose to escape toward whatever safe location 
they thought was most accessible at the time76.” Following the Great East Japan Earthquake when 
millions were stranded in Tokyo due to the inoperability of the city’s transportation system, the 
Metropolitan Tokyo Ordinance on Measures for Stranded Persons was created ordering employers to 
stock up on essential goods so that both employees and visitors can shelter in place, and also allows 
retail spaces to be commandeered as shelters98. As such, it can be said that there exists an expectation 
for people to be able to shelter anywhere that is deemed safe.  

While many people may return to their place of residence after using an emergency shelter, for those 
who are unable to do so due to damages, temporary sheltering arrangements are made. Temporary 
sheltering arrangements “give victims access to reasonably comfortable accommodations, meals, and 
basic hygiene97.” Temporary shelter is “used for a short stay, ideally no more than a few weeks after 
the disaster99.” The majority of the US public expect to find temporary sheltering arrangements by 
staying with friends or relatives, or in a hotel. Those who are unable to do so expect the government to 
provide them with shelter. After the 2011 Great East Japan Earthquake, a study carried out by the 
Earthquake Engineering Research Institute found that people who were able to stay with family or 
friends were not living in shelters100, demonstrating that the Japanese also expect to be able to stay 
with loved ones, and those that do not expect to be able to use government provided shelter.  

Temporary housing is meant to provide a return to normality as survivors of the disaster usually plan 
to stay for six months to three years or even longer in some cases97, 99. In the US, temporary housing 
includes housing programs such as vouchers provided by the Federal Emergency Management Agency 
and apartment rentals. After the Great East Japan Earthquake, the city of Ishinomake provided 
financial assistance for people to find rental housing100. In the US, government provided temporary 
shelters often do not meet victim’s expectations for privacy, personal space, and return to normalcy97. 
Studies regarding Turkish citizens’ experience with temporary housing also showed that it did not 
meet the victim’s expectations for privacy, hygiene or protection from the elements, and overall 
satisfaction was low101. 

 

 

98 McKean, A. (2014). Millions Stranded By a Total Transportation System Collapse? Tokyo Has a Plan for That. Next City. 
Available at: https://nextcity.org/daily/entry/millions-stranded-by-a-total-transportation-system-collapse-tokyo-has-a-pla. 
Accessed 25 April 2016. 

99 Félix, D., Monteiro, D., Branco, J.M., Bologna, R., Feio, A. (2015). The role of temporary accommodation buildings for post-
disaster housing reconstruction. Journal of Housing and the Built Environment 30 (4). pp 683-699. DOI 10.1007/s10901-014-
9431-4. 

100 EERI. (2011). Learning from earthquakes: The March 11, 2011, Great East J apan (Tohoku) Earthquake and Tsunami: Societal 
Dimensions. EERI Special Earthquake Report. Available at: http://www.eqclearinghouse.org/2011-03-11-
sendai/files/2011/03/Japan-SocSci-Rpt-hirez-rev.pdf. Accessed 25 April 2016. 

101 Yuksel, B. and Hasirci, D. (2012). An Analysis of Physical and Psychological Expectations of Earthquake victims form 
Temporray Shelters: A Design Proposal. Available at: http://jfa.arch.metu.edu.tr/archive/0258-5316/2012/cilt29/sayi_1/225-
240.pdf. Accessed 25 April 2016. 
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Permanent post-disaster housing refers to those circumstances in which the victims either “return to 
their original homes or establish new homes on a permanent basis97.” Such arrangements may not 
always meet public expectations, as was the case after the 2004 Tsunami in Sri Lanka where 
permanent housing “failed to consider the needs of the beneficiaries and the quality was 
inadequate,102” and the construction of which was slower than expected103. In Japan, there is a time 
limit for receiving temporary assistance of two years, which “suggests an expectation that permanent 
housing will be ready in two years, but the severity of the devastation in the region [after the 2011 
Great East Japan Earthquake]… make this highly unlikely100.” 

Expectations in relation to shelter requirements also vary between cultures, and it is not uncommon for 
the users of the post-disaster housing to modify the units to more accurately meet their expectations, as 
was seen in both Turkey101 and Haiti104. While expectations will vary between different cultures and 
therefore it is important to conduct stakeholder consultations when designing post-disaster housing105, 
106, 107, the expectation and need for privacy, hygiene and protection against the elements appear across 
cultures.  

Expectations of critical infrastructure operators for sheltering 

Overall, the questionnaire found that 95% of respondents agree or strongly agree that critical 
infrastructure operators should open up their facilities for emergency sheltering if needed. Only one 
respondent, representing less than 1%, strongly disagreed with this statement. No difference was found 
based on sex, education level or previous disaster experience, including suffering damages or not. 

 

 

102 Siriwardena, N., haigh, R. and Ingirige, B. (2009). Identifying and classifying stakeholders of post-disaster housing 
reconstruction projects in Sri Lanka. Proceedings of the Salford Postgraduate Annual Research Conference (SPARC). pp 261 – 
277. Available at: http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.662.5581&rep=rep1&type=pdf#page=271. 
Accessed 25 April 2016.  

103 Tsunami Information Project Tamil Informaiton Center. (2006). Sri Lanka Tsunami Situation Report. Report Number 6. 
Available at: http://www.unep.org/tsunami/reports/Tsunami_Report_No_6.pdf. Accessed 25 April 2016.  

104 Saltzeman, A. et al. (2010). Transitional to What? Architecture for Humanity / Habitat for Humanity. Available at: 
http://www.recoveryplatform.org/assets/publication/100917_transitional_to_what_openarchitecture.pdf. Accessed 25 April 
2016.  

105 Ashmore, J. and Treherne, C. (2013). Post-disaster shelter: Ten designs. International Federation of Red Cross and Red Crescent 
Societies. Available at: http://www.sheltercasestudies.org/files/tshelter-8designs/10designs2013/2013-10-28-Post-disaster-
shelter-ten-designs-IFRC-lores.pdf. Accessed 25 April 2016.  

106 Félix, D., Monteiro, D., Branco, J.M., Bologna, R., Feio, A. (2015). The role of temporary accommodation buildings for post-
disaster housing reconstruction. Journal of Housing and the Built Environment 30 (4). pp 683-699. DOI 10.1007/s10901-014-
9431-4. 

107 Burnell, J. Literature Review What works well in shelter after disaster? Sharing of initial findings and thoughts. Oxford Brookes 
University. Available at: 
http://architecture.brookes.ac.uk/research/cendep/media/Jeni%20Burnell_%20Literature%20review_sharing%20of%20initial%20fin
dings%20and%20thoughts.pdf. Accessed 25 April 2016. 
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Figure 4.4 Expectations of critical infrastructure operators for sheltering 

Concerning age, while expectations overall are high at 90% or over, they seem to increase 
incrementally with age, going from 90% for 18-24 year old respondents, 95% for 35-44 year old 
respondents, up to 99% for those respondents 55 years or older. Portuguese respondents seem to have 
the highest expectations with 99% selecting agree or strongly agree. Norwegian respondents have 
slightly lower expectations, with 89% responding agree or strongly agree. For each living lab as well 
as for those respondents who do not live near a living lab, over 90% of respondents agree or strongly 
agree. These findings reflect the literature review and demonstrate that respondents expect to be able 
to shelter anywhere that is deamed safe. Interestingly, while the literature suggests that women are 
often more responsible for protecting their families during a disaster (see section 4.2.3), no differences 
were found between respondents based on gender.  

4.3.6 Communication infrastructure/networks 

Internet enabled smart phones and other new technologies create an expectation that it is possible to 
communicate with anyone, anytime, and any place108. One possible explanation for this expectation is 
the fact that smart phones continue to work even after power outages. Expectations to be able to 
continue to communicate in times of disaster are very high109, 110. During the 2010 Haiti Earthquake, 

 

 

108 McFraland, B. (2007). Solving wireless communications interoperability problems among emergency first responders depends on 
greater National Guard involvement. Available at: http://www.dtic.mil/dtic/tr/fulltext/u2/a468867.pdf. Accessed 7 April 2016. 

109 Iannucci, B. et al. (2013). A Survivable Social Network. Available at: 
http://repository.cmu.edu/cgi/viewcontent.cgi?article=1174&context=silicon_valley. Accessed 7 April 2016. 
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Overall, respondents expect critical infrastructure operators to 
open up their facilities for emergency sheltering

Question 21: "During and immediately after a disaster, I expect critical infrastructure operators to open up 

their facilities for emergency sheltering if needed."
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even people trapped under collapsed buildings relied on the communication infrastructure, sending 
SMS text messages asking for help111. During disasters, people tend to rely even more heavily on 
communication infrastructure than in normal times, which often leads to clogged networks108, 112. 
During both the 2011 Great East Japan Earthquake and Hurricane Sandy in 2012, social network 
transactions and text messaging SMS increased dramatically113 leading to a loss of service for some 
victims109. Also during the 2011 Great East Japan Earthquake, calls made to northeastern Japan failed 
to go through70. The surge in communication may be due to the fact that people expect to be able to 
inform and find out that family and loved ones are safe. After the 2012 Boston Marathon Bombing, 
people used both cell phones (texting and calling) and the internet (email and social media) to gather 
information about friends and loved ones affected by the event114. Lastly, communication networks are 
highly dependent on electricity and “power issues is one of the main causes of communication outages 
after natural disasters115.” Expectations for the energy sector are discussed in more detail in section 
4.3.2. 

4.4 Expectations of disaster related information 

Information is required during every stage of the disaster cycle116, but when disaster strikes people 
“begin a recursive search for information that can become the basis for new understandings and 
behavioral norms” and intensified information-seeking is a normal response to a disaster event117.  

                                                                                                                                                                      

 

110 Reid, K. (2015). The Humanitarian Connectivity Charter. Developing telecoms in emerging markets worldwide: Connected 
Citizens Managing Crisis. Available at: http://www.unicefstories.org/wp-content/uploads/2013/08/devtelecoms-connected-
citizens-aug-2015.pdf. Accessed 6 April 2016. 

111Canadian Red Cross. (2012). Social Media During Emergencies. Available at: 
http://www.redcross.ca/cmslib/general/pub_social_media_in_emergencies_survey_oct2012_en.pdf. Accessed 21 April 2016.  

112 Townsend, A.M., and Moss, M.L. (2005). Telecommunications infrastructure in disasters: preparing cities for crisis 
communications. 

113 For Hurricane Sandy, over 4 million messages carried the hashtag #Sandy109. For the Great East Japan Earthquake, within an 
hour of the quake’s strike, 1,200 tweets per minute were coming from Tokyo. 
(http://www.telegraph.co.uk/technology/twitter/8379101/Japan-earthquake-how-Twitter-and-Facebook-helped.html)  

114 Lazer, D., Kennedy, R., and Margolin, D. (2013). Communication in the aftermath of the Boston Marathon Bombing. 
Northeastern University. Available at: https://repository.library.northeastern.edu/downloads/neu:330084?datastream_id=content. 
Accessed 21 April 2016.  

115 Kwasinksi, A. (2103). Lessons from Field Damage Assessments about Communication Networks Power Supply and 
Infrastructure Performance during Natural Disasters with a focus on Hurricane Sandy. Available at: https://edas.info/web/fcc-
nr2013/program.html. Accessed 6 April 2016.  

116 Perko T., van Gorp B., Turcanu C., Thijssen P., Carle B. (2013). Communication in Nuclear Emergency Preparedness: A Closer 
Look at Information Reception. Risk Analysis, Volume 33, Issue 11, 1987–2001. 

117 Tierney. (2009). Disaster Response: Research Findings and Their Implications for Resilience Measures. Available at: 
http://www.resilientus.org/wp-content/uploads/2013/06/Tierney-20092.pdf. Accessed 9 February 2016.  
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People expect to find accurate information on different channels and from a range of actors that they 
can trust118. Indeed, one interviewee119 brought up the fact that who provides the information isn’t as 
important as getting the public the information, and as long as the source is credible the information 
could come from the operator, the government, or the media. Therefore, when dealing with 
expectations for information in times of crisis, the key notion is trust. 

4.4.1 Quick or real time information 

As seen in the communication section (4.3.6), due to ease and frequency with which we communicate 
today, the public expect to be able to find up-to-date information relating to the disaster and “has an 
expectation of a near real time flow of information120.” This has been furthered by the fact that smart 
phones permit the public to access information even after power outages, when other information 
sources (TV, landline) no longer work.  

In the case of fast onset events, such as earthquakes, their hit time on well identified earthquake 
information websites such as the one of the European Mediterranean Seismological Centre (EMSC), 
follows the propagation of the seismic waves; eyewitnesses located at close epicentral distances hit the 
website before eyewitnesses located further away, and, from a mathematical point of view, they can be 
considered as real time sensors121. People often start arriving on the EMSC website only 20 seconds 
after shaking, as was the case for the 2011 Virginia earthquake, and open the EMSC smart phone 
application LastQuake equally fast. EMSC has found that the rapidity in which people look for 
information is not dependent on location. This is also the case for floods. Studying floods in Australia, 
Ryan (2012)122 found that regardless of whether the flood was a slow one or a flash one, people looked 
for information within an hour of learning about the approaching flood, showing that information 
seeking doesn’t depend on the temporality of the crisis. 

Generally speaking, the public’s expectation for real-time disaster information is in line with key 
findings about increasing social resilience. The Victorian Common Operating Picture (COP) project 
found in 2011 that “the community needs essentially the same information that is required by 
emergency services personnel” and that “incomplete, inconsistent or delayed access to information can 
be responsible for poor decisions (or no decisions) being made [by the public].”131 Another reason for 
the need for real time information may be because in disaster situations, information can quickly 

 

 

118 The Heritage Foundation. One Year Later: Lessons from Recovery After the Great East Japan Earthquake. Available at: 
http://www.heritage.org/research/reports/2012/04/one-year-later-lessons-from-recovery-after-the-great-eastern-japan-
earthquake. Accessed on April 05 2016. 

119 Personal interview with a member of the Danish Emergency Management Agency (Oresund Region living lab actor). 14 April 
2016. 

120 Unger, E. (2015). Planning for Disaster- Ensuring Utility Communication System Resilience. Energycentral. Available at: 
http://www.energycentral.com/gridtandd/communicationsandsecurity/articles/3167/Planning-for-Disaster-Ensuring-Utility-
Communication-System-Resilience/. Accessed 6 April 2016.  

121 Bossu, R., Lefebvre, S., Cansi, Y., and Mazet-Roux, G. (2014a). Characterization of the 2011 Mineral, Virginia, Earthquake 
Effects and Epicenter from Website Traffic Analysis. Seismological Research Letters, 85(1), 91-97 

122 Ryan, B. (2012). Information seeking in a flood. Disaster Prevention and Management: An International Journal, 22(3), 229 – 
242. 
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become out-of-date. FEMA reckoned that “even at 48 hours, information has lost 35% to 65% of its 
initial tactical value123.” 

4.4.2 The kinds of information 

Regardless of the disaster, people expect to have access to information about that disaster. When the 
disaster event has a slow onset, for example a slow rising flood or a tsunami, the public expect to be 
informed of the coming event by government warnings. They also expect to be kept up to date about 
the progression of the disaster, as well as informed about recovery.  

Furthermore, people not only expect to be informed about what is happening during a disaster, but 
they also expect to be told how to act during that disaster. For example, after the Nepal earthquake in 
2015, an EMSC survey showed that, when users of their app LastQuake were asked about ways in 
which to improve the app, the most common request was to be provided with “Dos and don’ts” (44%), 
so that they would know how to act after an earthquake. They also asked for risk prevention measures 
that they could take (42%).124 This corroborates Ryan’s (2012)122 findings. In his survey, people’s 
expectations after a crisis were, first, to get information about what has happened and what is going to 
happen. But they also expected to receive information about what they should do now (during the 
event) and what they should do after the event. 

The public also expect to be kept up to date with the progression of restoration of critical services. For 
example, connected citizens expect power companies to get them accurate information about the 
power restoration as they are used to being able to track almost everything virtually in real time125. In 
order to meet this expectation during Hurricane Sandy, PSE&G, New Jersey’s largest utility company, 
“staffed up their Twitter feeds and used them to send word about the daily locations of their giant tents 
and generators126.” New York’s Metropolitan Transportation Authority (MTA) posted “all updates to 
bus, subway, commuter rail, and bridge and tunnel service” on their website, Twitter, and Facebook64. 
Furthermore, the MTA adjusted its service map to show only which routes were functional, and “the 
map was posted and updated numerous times per day as routes opened64.” 

People also expect to get information in a language they understand127, and during Hurricane Sandy, 
most of the information about evacuation using public transport was available exclusively in English, 

 

 

123 Fema report cited by Meier: “The Value of Timely Information During Disasters (Measured in Hours)”, 6 Avril 2016. Available 
at: https://irevolutions.org/2016/04/06/the-value-of-timely-information-during-disasters-measured-in-hours/, accessed 20 May 
2016. 

124 Bossu R., Laurin M., Mazet-Roux G., Roussel F., Steed R. (2015). The Importance of Smartphones as Public Earthquake-
Information Tools and Tools for the Rapid Engagement with Eyewitnesses: A Case Study of the 2015 Nepal Earthquake 
Sequence. Seismological Research Letters, Vol. 86 (6), November 2015, 1587-1592 

125 Lacey, S. (2014) Resiliency: How Superstorm Sandy Changed America’s Grid. 10 June 2014. Available at: 
https://www.greentechmedia.com/articles/featured/resiliency-how-superstorm-sandy-changed-americas-grid. Accessed 01 April 
2016. 

126 Fine Maron D. (2013). How Social Media Is Changing Disaster Response. Available at: 
http://www.scientificamerican.com/article/how-social-media-is-changing-disaster-response/. Accessed April 21 2016 

127Kaufman, S., Qing, C., Levenson, N., & Hanson, M. (2012). Transportation During and After Hurricane Sandy. Rudin Center for 
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whether that be on their websites or social media. Therefore, “in order to reach a greater portion of the 
city’s population with necessary safety news, agencies should work to translate their notices into 
multiple languages127.” During Hurricane Katrina in 2005, most warnings were disseminated in 
English only128, which lead to delays in evacuation from the Spanish speaking population129. In a 
European context where many different languages are spoken, it is especially important to provide 
information in multiple languages.  

4.4.3 Traditional and social media 

Individuals turn to the media platforms that are perceived to satisfy their information ‘needs’ during 
crises130 as well as those that they are already familiar with131, whether that be traditional or social 
media. People expect to be able to find disaster information on the TV news, local radio stations, 
online news, mobile apps, local utility or government website, social media (Facebook, Twitter, etc.), 
text alerts, and on disaster agencies’ online sites. Several studies have suggested that the general 
public perceives traditional media such as newspapers to be more credible and trustworthy than online 
sources for crisis information132, 133. Meanwhile, social media are now becoming more influential and, 
studies have shown that the public considers Internet information to be as credible as information from 
other channels such as television, radio, and magazines132.  

Indeed, more and more are turning to social media such as Twitter and Facebook to obtain disaster 
information during disasters. A 2009 study commissioned by the American Red Cross found that 
social media sites are the fourth most popular source to access emergency information134. A survey of 
European Citizens undertaken for the EU FP7 Project Emergency Management in Social Media 
Generation (EmerGent) found that “43% of citizens have used social media in the past to look for 
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information during an emergency” and 58% will do so in the case of a future disaster135. This could be 
because, as the EmerGent survey found, “77% [of citizens] thought that information provided on 
social media is made available faster during emergencies than via traditional media channels” and 
54% thought that information provided on social media is more accessible than traditional media135. 
During the 2011 Great East Japan Earthquake and tsunami, more than half of the Japanese used social 
media, and 60% of non-affected individuals, nearly 80% of indirectly affected individuals, and over 
55% of directly affected individuals declared that social media or the Internet was their most relied 
upon information source136.  

Social media use has also given rise to the expectation of being able to interact with information. As 
such, there is an expectation that the public will be able to participate in the conversation about 
disasters. The American Red Cross found that “80 percent of the general population surveyed believe 
that national emergency response organizations should regularly monitor social media sites so they 
can respond promptly” to the public134. The EmerGent survey found that “42% of [European] citizens 
would expect a response within an hour if they posted a request for help on an emergency services 
social media site135.” 

As Meier states137, traditional and social media are complementary sources of information and should 
be thought as a global information system. For instance it was shown that during the 2011 Great East 
Japan Earthquake and tsunami crisis, information and communication technology (ICT) provided an 
effective way for information collection and dissemination, while the traditional and mass media were 
also used and considered as a reliable information source138. It was also found that residents in areas 
affected by Hurricane Sandy used every method possible in order to obtain information, receiving 
news from peer networks, radio, television, and social media sites139. This demonstrates that the public 
tend to use an array of media to satisfy their information needs. As Steelman, McCaffrey, Velez, and 
Briefel (2014) found, people tend to use sources they are used to. Studying fire, they found significant 
gaps between the sources that were used by the most respondents and those that that they rated as 

 

 

135 Friberg, Therese. European Survey of Citizens’ Attitudes Towards Social Media. Emergency Management in Social Media 
Generation (EmerGent) study.   

136 Takeuchi, Y., Peary, B. D. ., & Shaw, R. (2012). Utilization of Social Media in the East Japan Earthquake and Tsunami and its 
Effectiveness. Jsnds.Org, 34(1), 3–18.  

137 Meier, P. (2013). Mining Mainstream Media for Emergency Management 2.0. iRevolutions. Available at: 
https://irevolutions.org/2013/10/29/mainstream-media-for-emergency-management-2-0/. Accessed April 21 2016 

138 Mitomo, H.; Otsuka, T.; Jeon, S.Y.; Cheng W. (2013). The role of ICT and mass media in post-disaster restoration and recovery 
progress: A case of the Great East Japan Earthquake, 24th European Regional Conference of the International 
Telecommunication Society, Florence, Italy, 20-23 October 2013 

139 Burger, J, Gochfeld, M, Jeitner, C, Pittfield, T & Donio, M. (2013). Trusted information sources used during and after 
Superstorm Sandy: TV and radio were used more often than social media, Journal of Toxicology and Environmental Health, 
76:20:1138-1150. 



Criteria for critical infrastructures during crises 

www.improverproject.eu 44  

useful or trustworthy. High correlation was found between the most used sources before the fire and 
the sources that were used most during the fire140. 

Both media and social media are well-used channels to get information from the authorities. During 
the 2010-11 Queensland floods for instance, Queensland Police Service Media Unit used its Twitter 
account (@QPSMedia) to provide information. Bruns, Burgess, Crawford, and Shaw (2012)141 
reported that it has now “established position as a leading account for crisis communication in 
Queensland places.” 

The media is also expected to help citizens in reaching emotional needs and has a companionship 
function. During Hurricane George in 1998 individuals “actively looked for emotional support from 
the media, which provides the community with ties (or “communication bridges”) between its isolated 
members within the time period defined by the impact of the natural event”142. This also true for social 
media on which users can share their feelings, get comfort from each other and feel part of a like-
minded community. During the 2011 Great East Japan Earthquake, social media was used as a moral 
support system136. 

Concerning traditional media, few differences have been found between local and national media in 
terms of public expectations during crisis. This is despite the fact that how information is treated can 
be quite different. For instance after Hurricane Katrina, local articles emphasized disaster response, 
whereas national articles emphasized recovery. 143 

Finally, research tends to point out the fact that traditional media serves the important function of 
agenda setting. They play a significant role in the authorities’ response and tend to emphasize a greater 
need for government responsibility143. However, it hasn’t been found in the literature review whether 
the public expect the media to set the agenda or to put pressure on the authorities.  

4.4.4 The public as information providers 

The public expect to be able to take an active role in information dissemination if they so desire. 
Indeed, D1.1 found that social media sites such as Facebook and Twitter may enable members of the 
public to play a more active role in preparing for disasters and in responding to them144. Keim and Noji 
(2011) summed up well this active role of the citizen by writing that “social media rely on peer-to-peer 

 

 

140 Steelman, T. A., McCaffrey, S. M., Velez, A. L. K., & Briefel, J. A. (2014). What information do people use, trust, and find 
useful during a disaster? Evidence from five large wildfires. Natural Hazards, 76(1), 615–634. http://doi.org/10.1007/s11069-
014-1512-x 

141 Bruns, A., Burgess, J., Crawford, K., & Shaw, F. (2012). # qldfloods and @ QPSMedia : Crisis Communication on Twitter in the 
2011 South East Queensland Floods. Brisbane: ARC Centre of Excellence for Creative Industries and Innovation, 2012 

142 Perez-Lugo, M. (2004). Media uses in disaster situations: A new focus on the impact phase. Sociological Inquiry, 74(2), 210–
225. http://doi.org/10.1111/j.1475-682X.2004.00087.x 

143Barnes M., Hanson C., Novilla L., Meacham A., McIntyre E., Erickson B. (2008). Analysis of Media Agenda Setting During and 
After Hurricane Katrina: Implications for Emergency Preparedness, Disaster Response, and Disaster Policy. American Journal 
of Public Health 98(4): 604–610. Available at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2376984/ 

144 Melkunaite, L. et al. “International Survey.” IMPROVER Project, Deliverable 1.1. (not yet published). 
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(P2P) networks that are collaborative, decentralized and community driven. They transform people 
from content consumers into content producers”145. For instance, during the 2010-11 Queensland 
Floods, Bruns Burgess, Crawford, and Shaw reported in 2012 that some Twitter users dedicated 
themselves to information providing on social media146. 

Information Sharing 

Social media is used by the public to report and pass along disaster related information. During the 
Boston Marathon bombings, 140 000 people retweeted the Boston Police Department’s final 
“CAPTURED!!!” tweet after the manhunt126. Of all the messages using the #qldfloods during the 
2010-11 Queensland Floods, 50-60% were retweets and 30 to 40% contained links to further 
information elsewhere on the Web146. As Hurricane Sandy struck, Internet usage in the US East Coast 
in October 2012 increased by 114%, with communities turning to Twitter, Facebook, Reddit, and other 
social media platforms to share information147.  

People are very quick to post and share information on social media following a disaster event. EMSC 
uses Twitter Earthquake Detection, TED148, performed by the US Geological Survey, in order to 
monitor twitter messages related to earthquakes and is able to detect earthquakes based on a surge in 
tweets, which typically occur within two minutes of the first shaking event149. A magnitude 5.1 
earthquake that struck Japan the 16th May 2016 was detected using TED in 32 seconds, demonstrating 
the rapidity in which people take to social media following a disaster.  

People also expect to be able to contribute to the disaster response by offering their help. For example 
#PortesOuvertes (meaning “OpenDoors”) was used during Paris terrorist attack in November 2015. 
Thanks to this hashtag people could either ask for a shelter if they were in an unsecured area, or they 
could offer shelter, providing it to people in the streets150. The same hashtag was used a few months 

 

 

145 Keim M.E., & Noji E. (2011).  Emergent use of social media: A new age of opportunity for disaster resilience, American Journal 
of Disaster Medicine, Vol.6, No.1, pp.47-54. 

146 Bruns, A., Burgess, J., Crawford, K., & Shaw, F. (2012). # qldfloods and @ QPSMedia : Crisis Communication on Twitter in the 
2011 South East Queensland Floods. Brisbane: ARC Centre of Excellence for Creative Industries and Innovation, 2012 

147 Giroux, J., Roth, F., & Herzog, M. (2013). Using ICS & Social Media in Disasters: Opportunities & Risks for Government. 
Center for Cecurity Studies/ETH Zurich. P. 4. Available at: http://www.isn.ethz.ch/Digital-
Library/Publications/Detail/?id=166079&lng=en. Accessed: 25 April 2016. 

148 TED applies place, time, and word filtering to twitter messages to detect felt earthquakes. 

149 Bossu, R., Steed, R., Mazet-Roux, G., Etivant, C, and Roussel, F. (2015). The EMSC tools used to detect and diagnose the 
impact of global earthquakes from direct and indirect eyewitnesses’contributions. ISCRAM 2015 Conference - Kristiansand, 
May 24-27. Available at: 
https://www.researchgate.net/publication/274079934_THE_EMSC_TOOLS_USED_TO_DETECT_AND_DIAGNOSE_THE_I
MPACT_OF_GLOBAL_EARTHQUAKES_FROM_DIRECT_AND_INDIRECT_EYEWITNESSES%27_CONTRIBUTIONS. 
Accessed 10 May 2015. 

150 McHugh, M. (2015). After Paris Attacks, Parisians Use Hashtag to Offer Shelter. Wired.com. Available 
at:http://www.wired.com/2015/11/paris-attacks-parisians-use-porteouverte-hashtag-to-seek-offer-safe-shelter/, accessed on April 
21 2016 
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later during Brussels terrorists’ attacks. After the Boston Marathon bombings, a Google document151 
was set up to offer a shelter, a meal or a shower and Google Person Finder was also actively used by 
citizens126. During the 2011 Great East Japan earthquake, Twitter and Facebook were used “to perform 
vital relief functions such as safety identification, displaced-persons locating, damage information 
provision, support for disabled individuals, volunteer organization, fund-raising, and moral support 
systems136.” 

Crowdsourcing 

Information provided by the public is already used in disaster management in the form of 
crowdsourcing. Crowdsourcing is when the general public, or crowd, is used as a source of knowledge 
(based on observations) and in disaster situations, crowdsourcing most often describes the “method of 
information collection that utilizes data received from volunteers to enable stakeholders to participate 
in disaster response152.” 
 
For example, once the public arrives on the EMSC websites or smart phone app, EMSC asks witnesses 
to be information providers themselves by providing testimonies, comments, and geo-located pictures, 
and then uses this crowdsourced information to further inform the public on where the earthquake was 
felt and the felt intensity of shaking. The public provides information quickly and in mass. For 
example, after the April 10th 2016 Pakistan earthquake, EMSC collected 400 testimonies from 
eyewitnesses in ten minutes153. Within the first 30 minutes after the earthquake strikes, EMSC 
collected 2,400 testimonies for an earthquake in Arizona, 700 testimonies for an earthquake in 
England, and 160 for an earthquake in Malaysia153.  

The most common way crowdsourcing is used is for crisis maps, which allow individuals to report 
their geolocalised needs and observations. The information is then processed onto a centralized map 
for public inspection and verification, which can be used by organisations to organize disaster 
response 152, 154. An example cited in D1.1 is Ushahidi155, an open source crisis map platform that was 
created in 2007 for the purpose of monitoring the violence that followed the disputed Kenyan 
Presidential Election156. Another example is the interactive crisis map of Manhattan that sprung up 
quickly during Hurricane Sandy, locating those in trouble and providing information on evacuation 

 

 

151The document is still available at: https://docs.google.com/spreadsheets/d/1KKM2FKjT_-nZ-
KM2jnNn6JqOPnsGa9HIsGbKMKh4Z0E/pub?output=html&utm_source=buffer&buffer_share=25647, accessed on April 21 
2016. 

152 Tierney, T. (2014). Crowdsourcing Disaster Response: Mobilizing Social Media for Urban Resilience. The European Business 
Review. Available at: http://www.europeanbusinessreview.com/?p=4911. Accessed 10 May 2016. 

153 Bossu, R., Roussel, F., Mazet-Roux, G., and Steed, R. (2016). LastQuake: An App for Rapid Public Information, Crowdsourcing  
and Seismic Risk Reduction. SSA Meeting. April 2016.  

154 Goolsby, R. (2010) Social media as crisis platform: The future of community maps/crisis Maps, ACM Trans. Intelligent Systems 
Technology, DOI 10.1145/1858948.1858955. 

155 See www.ushahidi.com.  

156 Meier, P. & Brodock, K. (2008). Crisis mapping Kenya’s election violence, iRevolutions. Available at: 
http://irevolution.net/2008/10/23/mapping-kenyas-election-violence-2/. Accessed: 28 October 2015. 
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centres and emergency shelters152. Later on, the crisis map also allowed for the public to document 
where power outages were occurring and also where it was still possible to find essential goods, such 
as food and fuel152. Crowdsourcing was also used to create the Sandy Coworking Crowdmap, which 
showed “locations of powered businesses willing to share space with those businesses lacking 
functioning workspaces157.” 

As was discussed in D1.1, there are a number of challenges associated with the use of crowdsourcing 
platforms, which fall into the categories of coordination, accuracy and security158. Existing crisis maps 
do not allow for easy coordination between relief organisations, the geolocalisation of a data point 
may be false, and as the map is accessible by everyone, providing information may endanger both 
responders and the people providing the information158. 

Shared Responsibility 

As social media generally encourages interaction and dialogue between users, creating information 
space that is essentially decentralized and devoid of hierarchy159, there has been a shift away from 
traditional, one-direction, top-down mode of emergency crisis communication which has been 
replaced by a shared responsibility model in countries like Australia, the United Kingdom (UK) and 
the United States (US) 160, 161, 162 (For more on shared responsibility, see D1.1). One reason for this is 
because, as Dina Fine Maron stated in the Scientific American, “gone are the days of one-way 
communication where only official sources provide bulletins on disaster news126”. 

As far as information in time of crisis is concerned, what is to keep in mind is the complementarity of 
all sources of information. Traditional media, authorities, critical infrastructure operators and citizens 
themselves are all expected to provide and disseminate information, on various channels, both 
traditional and digital. 

 

 

157 Kaufman, S. et al. (2012). Transportation During and After Hurricane Sandy. Rudin Center for Transportation. Available at: 
http://wagner.nyu.edu/files/rudincenter/sandytransportation.pdf. Accessed 16 march 2016. 

158 Melkunaite, L. et al. “International Survey.” IMPROVER Project, Deliverable 1.1. (not yet published). 

159 Giroux, J., Roth, F., & Herzog, M. (2013). Using ICS & Social Media in Disasters: Opportunities & Risks for Government. 
Center for Cecurity Studies/ETH Zurich. P. 5. Available at: http://www.isn.ethz.ch/Digital-
Library/Publications/Detail/?id=166079&lng=en. Accessed: 25 April 2016. 

160 Cabinet Office (2011). Strategic National Framework on Community Resilience. Cabinet Office, London. Available at: 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/60922/Strategic-National-Framework-on-
Community-Resilience_0.pdf. Accessed 19 November 2015.  

161 Council of Australian Governments (2011). National Strategy for Disaster Resilience. Commonwealth of Australia. Available at: 
https://www.ag.gov.au/EmergencyManagement/Documents/NationalStrategyforDisasterResilience.PDF. Accessed 19 
November 2015.  

162 Department of Homeland Security. (2011). Presidential Policy Directive / PPD-8: National Preparedness. Available at: 
http://www.dhs.gov/presidential-policy-directive-8-national-preparedness. Accessed 18 October 2015.  
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4.4.5 Focus on expectations of information provided by critical infrastructure operators 

According to the literature review, expectations of information provided by critical infrastructure 
operators haven’t yet been very deeply investigated. As such, results of the questionnaire are presented 
here for a first look at what public expectations towards CI operators are. The first finding is that CI 
operators are indeed expected to be information providers. Every respondent agreed or strongly agreed 
at some point that he or she expects CI operators to provide information during the crisis, but via 
different channels as shown on Figure 4.5. 

 

Figure 4.5 Expectations for information provided by Critical infrastructure operators 

From this chart many conclusions can be drawn. In accordance with findings from the literature 
review, the respondents are expecting to be able to find information on many channels. 78% of them 
strongly agree that they expect the CI operators to provide information through traditional media and 
still more than half strongly assert their expectation to be able to find information on the CI website. 
These two channels appear to make a consensus within the respondents. Social media arrive in third 
place and are proportionally more selected by the youngest respondents. 70% of 18-24 year old 
respondents strongly agreed that they expect to be informed through social media, against for example 
53% of the 25-34 year old respondents and only 37% of the 55 year old and more. Similar correlation 
has been found for information on the website, even though the senior respondents are all internet 
users. 

Portuguese respondents have a higher expectation to get information via calling the CI telephone 
number than respondents from other countries: 78% of Portuguese respondents agree or strongly agree 
that they expect to be provided with information by telephone, against 67% of French respondents, 
59% of Norwegian respondents and only 32% of Swedish respondents. However, Portuguese 
respondents have lower expectations to get information via the website. Not only do they agree less 

78%

57%

49%

30%

18%

30%

25%

31%

3%

9%

19%

22%

1%

1%

3%

10%

3%

4%

8%

0% 20% 40% 60% 80% 100%

Through traditional media e.g.
interviews with television networks or

the radio, press releases

On their website

On their social media sites (Facebook,
Twitter)

Via calling their telephone number

Critical infrastructure operators are mostly expected to provide 
information via traditional media and their website

Strongly agree Agree Unsure, neutral Disagree Strongly disagree

Question 19: "During and immediately after a disaster, I expect critical infrastructure operators to provide me 

with information..."



IMPROVER              Deliverable number: D4.1 

 

653390 49  

with this proposition, but they also agree less strongly163. This is in line with the fact that Portuguese 
have a lower Internet access by household rate than the other studied countries and also a less frequent 
Internet use, as can be seen in Figures 4.6 and 4.7 below.  

 

Figure 4.6 Percentage of individuals who used Internet in the last three months in the different countries  

 

Figure 4.7 Percentage of households with Internet access in the different countries 

          

On the whole, fewer differences were found about expectations for getting information on social 
media. This can be explained by the fact that Portuguese Internet access hides a wider generation gap 
than in other countries164 and this is mostly a young respondents’ expectation. This suggests that 
whatever the country, young respondents expect to get information on social media. It can seem 
logical that the respondents who declared that they are social media users are proportionally more 
numerous to expect to get information from CI operators on their social media site (78% agree or 
strongly agree, against 29% of social-media non users, who mostly (47%) declare that they are unsure 

 

 

163 The charts presenting the detailed data can be found in the Appendix 7. 

164 Eurostat. (2015). Available at http://ec.europa.eu/eurostat/statistics-explained/index.php/Information_society_statistics_-
_households_and_individuals. accessed 20 April 2016 

69%

85%

91%

97%

40% 60% 80% 100%

Portugal

France

Sweden

Norway

Percentage of individuals who used Internet in 
the last three months

Source: Eurostat 2015

70%

83%

91%

97%

40% 60% 80% 100%

Portugal

France

Sweden

Norway

Percentage of households with Internet access

Source: Eurostat 2015



Criteria for critical infrastructures during crises 

www.improverproject.eu 50  

or neutral). However, it is also interesting to note that no difference was found between these two 
groups regarding expectations to be able to get information via calling a telephone number, or on CI 
website. Finally, the respondents who experienced a crisis without damages appeared to have lower 
expectations for getting information from CI operators via calling their telephone number (52% 
against 65%).  

Respondents were also asked to what extend they expected critical infrastructure operators to respond 
to their questions and comments on their social media. Results are presented in Figure 4.8. 

 

Figure 4.8 Percentage of respondents who expect critical infrastructure operators to respond on 
social media during a crisis 

On the whole, one respondent out of two agree or strongly agree that he or she has an expectation for 
critical infrastructure operators to respond to their questions and comments on their social media sites. 
No significant difference linked to sex, age, or education level was found. Surprisingly, Norwegian 
respondents agreed or strongly agreed less about this assertion. Only 36% of them agreed or strongly 
agreed whereas 51% of the Swedish respondents, 61% of the French and 66% of the Portuguese did. 
Reasons that could explain this fact are unclear and could be studied further. 

Again, social-media non users mostly responded that they were unsure or neutral on this topic (44%) 
and agreed less than social media users. Moreover, we also found that more than 50% of respondents 
who expect CI operators to provide information on the social media also expect them to respond to 
their questions and comments.  

4.5 Expectations of aid from critical infrastructure operators during and 
after a disaster 

According to the literature review, expectations of aid provided by CI operators haven’t yet been very 
deeply investigated. As such, results of the questionnaire are presented here for a first look at what 
public expectations towards CI operators are in regards to providing assistance during disasters and 
also for long term recovery. 
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While less often chosen than actors commonly associated with disaster response (firemen, first 
responders, police and emergency management personnel), respondents do expect CI operators to 
provide aid after a disaster (73%), as can be seen in Figure 4.9.  

 

Figure 4.9 Respondents' expectations for aid after a damaging disaster 

Interestingly, CI operators were more often selected than either volunteers, neighbours, or others 
despite the fact that neighbours are most often the true first responders in a disaster event and the high 
expectations found for NGOs to provide aid during disasters (see section 4.1). 

For aid provided by CI operators, no significant difference was found regarding the respondents 
gender. For age, few significant differences were found with the exception of 18-24 year olds having 
slightly lower expectations of aid at 61% compared to 66-76% for other age ranges. A significant 
difference was found based on education level, with respondents with higher education choosing CI 
operators aid 74% compared to 57% for those respondents with a lower education level. As the 
literature review found contradictory results regarding how education level affects expectations, this 
difference may have more to do with socio-economic status as in general people with higher levels of 
education tend to have higher incomes. In this case, it would seem to confirm the literature review, in 
that people with lower incomes have lower expectations towards CI operators (see section 4.2.3). This 
could be because they may have had less good experiences with CI operators in the past. However, as 
socio-economic status was not examined in this study, it is very hard to make any conclusive 
statements on this. 

French respondents are the least likely to expect aid from CI operators (63%) when compared to 
Sweden (69%), Norway (72%), and Portugal (76%). This could be because, as was discussed in 
section 4.2.4, French respondents appear to be the least likely to expect aid from any actor. No 
significant difference was found for the respondents that live near living labs and those that do not.  

In accordance with the literature review, respondents who have had disaster experience are less likely 
to expect aid (67%) than those who have not (72%). This is similar for those who experienced 
damages, with those who experienced damages being less likely to expect aid (67%) than those who 
did not experience damages (72%).  

However, those who received assistance are very likely to expect aid from CI operators at 73% (50% 
for those who did not receive assistance), despite the fact that none of them received aid from CI 
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operators in the past. It is important to keep in mind that only N=51 respondents received aid and 
therefore do not make up a significant sample. A possible explanation for this difference might be that 
when asked if someone expects something from someone there is a higher tendency to say yes than 
simply asking respondents to list the actors from whom they expect aid. Another possibility is that 
respondents feel that CI operators should have helped them in the past. Further research would be 
needed to look into these claims. 

When asked if they expected CI operators to aid in their long term recovery, 75% agree or strongly 
agreed, as can be seen in Figure 4.10.  

 

Figure 4.10 Expectation for aid in the long term recovery 

It is interesting to note that male respondents have slightly higher expectations for aid (77% agree or 
strongly agree) than female respondents (72%).  

As seen in Figure 4.11, Portuguese respondents have a much higher expectation that CI operators aid 
in their long term recovery, and almost all are either neutral, agree or strongly agree (98%). 
Norwegian respondents are the least likely to expect CI operators to aid in their long term recovery 
and are most likely to disagree or strongly disagree (16%). Barreiro living lab respondents’ 
expectations mirror those of Portuguese respondents, and the other living labs have no significant 
difference with respondents who do not live near a living lab. These differences are probably linked to 
cultural factors and more research is needed to understand them. The way in which the Portuguese 
questionnaire was disseminated may also account for these differences as it is believed that it was able 
to reach a greater number of the general public (i.e. people who are not already aware of these issues). 

Strongly agree
35%

Agree
40%

Unsure, 
neutral
19%

Disagree
4%

Strongly disagree
2%

Overall, respondents expect critical infrastructure operators to 
aid in their long term recovery

Question 23: " Following a  disaster I expect Critical infrastructure operators to aid in my long term recovery"



IMPROVER              Deliverable number: D4.1 

 

653390 53  

 

Figure 4.11 Respondents who agree or strongly agree that critical infrastructure operators 
should provide aid in long term recovery distributed by nationality 

In accordance with the literature review, here too it is found that respondents with previous disaster 
experience are less likely to expect CI operators to aid in their long term recovery (68%) than those 
who have no previous experience (78%). No significant difference was found for those respondents 
who suffered damages or not.  

4.6 Expectations of political leaders 

This section is based on a review of the literature on public expectations of political leaders during 
crisis. The public hold politicians to a higher standard during disasters. The public expect political 
leaders to take charge during a disaster165. They expect both government officials and political leaders 
to consistently do their jobs excellently, despite the duress of disaster events166, 167.  

 

 

165 Boin, A., Hart, P. (2003). Public Leadership in Times of Crisis: Mission Impossible? Available at: DOI: 10.1111/1540-
6210.00318. Accessed 11 January 2016. 

166 Olsen and Gawronski. (2015). From Disaster Event to Political Crisis: A '5C+A' Framework for Analysis. International Studies 
Perspectives, 11:3, 205-221. As quoted in: McLean, Hamish & Jacqui Ewart: “Political Communication in Disasters: A 
Question of Relationships.” Culture Unbound, Volume 7, 2015: 512-523. Available at: 
http://www.cultureunbound.ep.liu.se/v7/a28/cu15v7a28.pdf. Accessed 17 March 2016.  

167 Kapucu, N. and Van Wart, M. (2006). The evolving role of public sector in managing catastrophic disasters: Lessons learned. 
Administration & Society 2006; 38; 279. Available at: http://www.reut-
institute.org/data/uploads/Articles%20and%20Reports%20from%20other%20organizations/20080518%20-
%20The%20Role%20of%20the%20Public%20Sector.pdf. Accessed 14 March 2016. 
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The public expect ever better public sector leadership during disasters, which includes a high standard 
of responsiveness and effective coordination of resources167. The public also expects a “well-resourced 
and managed response,” without which the public may lose confidence in political leaders and 
government officials166. After floods in the United Kingdom in 2014 a survey showed that only 25% of 
the population thought the prime minister had responded well to the flooding, and more than six in ten 
answered he had done badly. The public wanted the government to spend more on flood preparedness 
and were even ready to pay more taxes for that purpose.168 Chamlee-Wright and Storr (2010) found 
that the public expectation for government action often tended to be “more modest than grandiose” 
and expressed in “relatively sophisticated” “contractual terms.” The public also have “sophisticated 
though optimistic views of government’s capabilities as well as sophisticated and pessimistic views of 
government’s intentions.”169 Distrust in the political leaders’ capabilities and intentions is linked to 
previous crisis response. Previous failures shape public expectations of political leaders and 
government.170 

The public tend be critical of political leaders’ actions. As Chamlee-Wright and Storr (2010) found, 
they “often see government as being fundamentally devoted to something other than serving the 
interests of disaster victims169.” During the 2010 Xynthia storm in France for instance, both local and 
national political leaders were intensely criticised for the way they managed the crisis. They were 
reproached for their incoherent announcements. For instance the « black zones » (dangerous zones 
where inhabitants could get compensation) kept changing and were based on unclear criteria. The 
public perceived it as linked to political calculations171. Furthermore, the public often hold 
simultaneously contradictory expectations. There is a public expectation for political leaders to be 
compassionate towards victims of disasters18. If politicians do not go to the scene of the disaster event, 
they are accused of failing to care, while those that do are accused of “exploiting a media opportunity 
rather than genuinely helping with the relief effort172.” 

However, the public hold different expectation levels for local and national political leaders. Local 
political leaders are expected to have a better understanding of the situation and to serve the local 
interests when negotiating with higher levels of administrations173. As they possess good knowledge 
about the local territory and issues, they are expected to take part in the information exchange and to 

 

 

168 Jordan, W. (2014). Government must do better on floods, say public. YouGov.co.uk. Available at: 
https://yougov.co.uk/news/2014/02/09/government-must-do-better-floods-say-public/ Accessed on April 21 2016 

169 Chamlee-Wright, E., & Storr, V. H. (2010). Expectations of government’s response to disaster. Public Choice, 144(1), 253–274. 
http://doi.org/10.1007/s11127-009-9516-x 

170 Joffe, H., Rossetto, T., Solberg, C., & O’Connor, C. (2013). A study of people living in three highly seismic areas. Earthquake 
Spectra, 29(2), 367–397. http://doi.org/10.1193/1.4000138 

171Chauveau E., Chadenas C., Comentale B., Pottier P., Blanlœil A., Feuillet T., Mercier D., Pourinet L., Rollo N., Tillierand I. 
Trouillet B. (2011). Lleçons d’une catastrophe. Cybergeo : European Journal of Geography [Online], Environment, Nature, 
Landscape, document 538, Online since 09 June 2011. Available at: http://cybergeo.revues.org/23763. Accessed 21 April 2016. 

172 McLean, Hamish & Jacqui Ewart. (2015). Political Communication in Disasters: A Question of Relationships. Culture Unbound, 
Volume 7, 2015: 512-523. Available at: http://www.cultureunbound.ep.liu.se/v7/a28/cu15v7a28.pdf. Accessed 17 March 2016. 

173 Waugh, W. L.. (1994). Regionalizing Emergency Management: Counties as State and Local Government. Public Administration 
Review, 54(3), 253–258. http://doi.org/10.2307/976728 
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provide the logistical expertise. During the recovery stage, the public expectation is that they organize 
the debris removal174. They are expected to take field action and initiatives to protect the citizens. 
During the 1976 Tangshan earthquake, Qinglong local authorities took initiative in risk assessment, 
decision making, operations and information sharing for instance175.  

Meanwhile, national political leaders are expected to take responsibility for what happened, to tell the 
truth and to take political and financial measures to help the recovery176. The 2011 Great East Japan 
Earthquake illustrates well the difference between local and national political reactions. The national 
government was found to have failed in reaching the public expectations (partly because of a lack of 
responsibility claiming and strong links with Tepco and the nuclear industry), whereas the local 
governments were perceived as helpful with the recovery177. Finally, the public expect a good 
cooperation between all local and national political actors178.  

4.7 Critical Infrastructure Operators’ view of public e xpectations 

This section is based on the findings from the interviews with experts and critical infrastructure 
operators (see Appendix 3 for full list of interviewees). When interviewed, most operators179 expressed 
the opinion that the main public expectation is for services to be restored as quickly as possible. The 
public also expect to see that the operator is doing the best they can. The Öresund transportation sector 
operator stated that the public expect the infrastructure to always be working. Barreiro Municipal 
Water Supply Network operators also mentioned that there is an expectation for resources to be well-
managed and for there to be cooperation between different actors.  

Many180 also referenced the fact that there is an expectation for the operator to provide the public with 
information. While not saying that it is an expectation, Barreiro Municipal Water Supply Network 

 

 

174 Bevaola Kusumasari, Quamrul Alam, Kamal Siddiqui. (2010). Resource capability for local government in managing disaster. 
Disaster Prevention and Management: An International Journal, Vol. 19 Iss: 4, pp.438 - 451 

175 Col, J. (2007). Managing disasters: The role of local government. Public Administration Review, 67(December), 114–124. 
http://doi.org/10.1111/j.1540-6210.2007.00820.x 

176 Chamlee-Wright, E., & Storr, V. H. (2010). Op.Cit. 

177 Uslaner, E., & Yamamura, E. (2013). Disaster and political trust: The Japan Tsunami and Earthquake of 2011., (39922), 0–29. 
Retrieved from https://mpra.ub.uni-muenchen.de/id/eprint/70527 

178 Leitmann, J. (2007). Cities and calamities: Learning from post-disaster response in Indonesia. Journal of Urban Health, 
84(SUPPL. 1), 144–153. http://doi.org/10.1007/s11524-007-9182-6 

179 Oslo Harbour (Oslo Harbour living lab actor), Barreiro Municipal Water Supply Network operators, member of Danish 
Emergency Management Agency (Oresund Region living lab actor), Italian hospital operator, Norwegian resilience expert, 
Norwegian electrical power production and distribution operator, a Norwegian water network operator, French transportation 
agents DDT(A31 Highway living lab actor) and DIR to the French transportation agents. 

180 Oslo Harbour (Oslo Harbour living lab actor), member of Danish Emergency Management Agency (Oresund Region living lab 
actor), Danish Insurance Expert (Oresund Region living lab actor), Gilles Teneau, Italian hospital operator, Norwegian water 
sector operator, Öresund transportation sector operator, French transportation agents - DIR (A31 Highway living lab actors) and 
French transportation agents - DDT (A31 Highway living lab actor). 
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operators also brought up the fact that it is important to be proactive in informing the public. A 
Norwegian water sector operator said that informing the public about when the services will be 
restored is just as important as restoring the services quickly.  

In order to meet this expectation, it would seem necessary for the operator to provide the public with 
information during a disaster. While most have put into place communication strategies, only six181 of 
the interviewees stated that they communicated directly with the public during a disaster. Instead, 
certain operators inform only the government authorities and traditional media during crises, who then 
inform the public. For example, a member of the Norwegian Directorate for Civil Protection (DSB) 
(Oslo Harbour living lab actor) stated that if an event occurs at installations of e.g. oil companies at 
Sjursøya / Ekebergåsen (Oslo Harbour area), the operator is required to inform DSB as soon as 
possible182. Once the emergency stage is over, the companies have a duty to report the incident to the 
DSB, including: a description of what has happened, why it happened and what corrective action will 
be taken183. A Norwegian energy sector operator stated that they mainly use emails and press releases 
to communicate with the authorities and media about any incidents.  

Operators who do communicate with the public do so in a variety of ways. A Norwegian electrical 
power production and distribution operator sends SMS messages to customers if something happens, 
or if downtime is expected. A Norwegian water sector operator also provides SMS warnings. In 
Denmark, SMS warnings for the public warning system are only available to those who are hearing 
impaired. Water sector operators however do send SMS to the public if downtime is expected or if the 
water supply gets disrupted. This is however not seen as a public emergency and therefore the national 
public warning system (with SMS to the hearing impaired) is not activated. 

While six mentioned using social media to communicate with the public generally, only two said they 
use it to communicate about disasters, one of which does not consider the public the target audience of 
their social media messages. Another operator mentioned that “in the future we think social media will 
be more important184.” The fact that first responders and emergency management professionals use 
social media more heavily was also brought up. This is similar to communication via websites, 
whereby nine mentioned they communicate with the public via their website, only three185 said that 
they provide disaster related information online. Lastly, only one interviewee186 provides a smart 
phone application, which they use to inform the public about disasters.  

 

 

181 Member of Danish Emergency Management Agency (Oresund Region living lab actor), Norwegian electrical power production 
and distribution operator, Norwegian water sector operator, Öresund transportation sector operator, French transportation agents 
- DIR (A31 Highway living lab actors) and French transportation agents – DDT (A31 Highway living lab actor). 

182 This is because emergency services must be prioritized at early stages of an event. DSB also has a contingency plan to deal with 
this kind of information outside normal working hours. 

183 This process is laid down in Regulations on handling of hazardous substances § 20. DSB may also choose to conduct an audit or 
make an inspection if appropriate. 

184 Norwegian water sector operator. 

185 Norwegian electrical power production and distribution operator, Norwegian water sector operator, and French transportation 
agents - DIR (A31 Highway living lab actors). 

186 Member of Danish Emergency Management Agency (Oresund Region living lab actor). 
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It would seem that interviewees are divided among those who state communicating about disaster can 
affect public expectations and those who do not. Five interviewees mentioned that by providing 
information expectations change, and three interviewees weren’t sure if their communication strategies 
could affect public expectations. A Swedish resilience expert discussed the fact that in the 1970’s and 
1980’s there was a defence initiative with local communities that focused on informing them about the 
capabilities of critical infrastructure during crisis and that this led to more realistic expectations from 
the public, and how today, due to a lack of this type of initiative, expectations have grown. French 
transportation agents - DIR (A31 Highway living lab actor) said that when they inform the public, they 
are more willing to accept increased journey times, and that users of the infrastructure demand to be 
informed about any incidents. 

When asked which means of communication was the most effective, responses were mixed. Some said 
that it is important to employ a combination of communication techniques and were hesitant to state 
which was the most effective. Another said that the official public warning system was the best way to 
communicate with the public, however the threshold for its use is quite high. The system is only 
activated during major emergencies that entail potential loss of life for several people.  The second 
most effective way is to provide information on the social media site Twitter, and this is used more 
frequently. French transportation agents - DIR (A31 Highway living lab actor) said that the radio and 
displays called VMS (variable messaging signs) were the most effective.  

Barreiro Municipal Water Supply Network operators find that their communication strategy is not 
very efficient, as they only inform the population of the interruptions that are scheduled and that are 
more time consuming and involve a higher level of complexity in terms of implementation. These 
interventions are usually done at night to cause minimal impact. However, and although not always, 
but in many cases, when it comes to service disruptions, it has been the citizens who report by calling 
their telephone line (they have a call centre for damages). With the implementation of Water Safety 
Plan they are creating procedures to reverse this situation and develop a real communication strategy, 
but it is still at an early stage. They recognize the importance of being proactive and so are trying to 
develop new strategies, which will allow them to better communicate with the public in the future. 
They are considering developing a smartphone application to enable communication to the public 
when there is an interruption in water supply (among other things). However, as the municipality of 
Barreiro has a high percentage of elderly residents that do not have access to the internet, they are also 
focusing on developing automatic communication via SMS to reach those residents.  

When asked if operators meet public expectations, only one said that they believe they currently meet 
expectations compared to three who stated that they don’t. Of those, one stated that expectations were 
too high and one stated that while the expectations weren’t too high, they were still unable to meet 
them.  
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5 Minimum level of acceptable service 
While there are a myriad of social resilience definitions, D1.2, which is a lexicon of definitions that 
are relevant for critical infrastructure resilience, includes the following definition of social resilience: 
“ability of human groups or communities to cope with external stresses and disturbances as a result of 
social, political and environmental change187.” This showcases that coping capacity, or the ability of 
social actors to cope with and overcome all kinds of adversities188, is a key part of social resilience.  

As modifying behaviours to adjust to changing circumstances during a disaster demonstrates coping 
capacity, changing living standards and behaviours in the face of disaster in order to accept a reduction 
in the quality, quantity, or availability of a service provided by a CI can therefore be seen as a key 
component to social resilience. A person’s ability to tolerate negative effects has been found to be 
linked to their psychological resilience and as a reduction in service could be considered a negative 
effect, this further demonstrates the link between tolerating/coping with a reduction in service and 
resilience189.  

As such, social disaster resilience can be defined as the ability of “households to manage change by 
maintaining or transforming living standards in the face of shocks or stressors… without 
compromising their long term prospects190.” The last part of the definition is also very important to 
keep in mind, as it implies that the changed living standards are temporary in nature and that, if 
applied to critical infrastructure, the service would be restored quickly enough to not compromise 
society long term.  

As D1.1 found that a key part of critical infrastructure resilience is providing/maintaining a minimum 
level of service as well as recovering quickly after a shock191, 192, 193, 194, 195, 196, it becomes necessary to 

 

 
187 Adger (2000b), Folke (2006). Furedi (2007). Marshall (2007), Marshall (2010), Schwarz et al (2011), Voss (2008), As cited in: 

Theocharidou, M. et al. (2016). D1.2 First draft of a lexicon of definitions related to Critical Infrastructure Resilience. 
IMPROVER Project. 

188 Theocharidou, M. et al. (2016). D1.2 First draft of a lexicon of definitions related to Critical Infrastructure Resilience. 
IMPROVER Project. 

189 Jones, L. and Tanner, T.  (2015). Measuring ‘subjective resilience’ using people’s perceptions to quantify household resilience. 
Working paper 423. Overseas Development Institute, London. Available at: https://www.odi.org/sites/odi.org.uk/files/odi-
assets/publications-opinion-files/9753.pdf. Accessed 10 May 2016. 

190 Department for International Development (DFID). Defining Disaster Resilience: A DFID Approach Paper. Available at: 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/186874/defining-disaster-resilience-approach-
paper.pdf. Accessed 12 May 2016. 

191 Australian Government (2010), Biringer & Al. (2013), Francis & Bekera (2014), Dalziell & McManus (2004), Haimes & Al. 
(2008). As cited in: Melkunaite, L. et al. International Survey. IMPROVER Project, Deliverable 1.1. (not yet published). 

192 Hasan, S. and Foliente, G. “Modeling infrastructure system interdependencies and socioeconomic impacts of failure in extreme 
events: emerging R&D challenges.” Nat Hazards, 78(3), pp.2143-2168. 2015.  

193 Bahadur, AV, Tanner, T, Lovell, E Pichon, F and Morsi, H. (2016). Resilience Scan July-September 2015: A review of literature, 
debates and social media activity on resilience. Overseas Development Institute, London. 2016. Available at: 
https://www.odi.org/sites/odi.org.uk/files/odi-assets/publications-opinion-files/10204.pdf. Accessed 10 May 2016. 
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know and understand which levels of reduced service the public is willing to tolerate in the face of a 
disaster, and for how long. Once the public’s expectations and tolerance levels are understood, CI 
operators could use this information to establish targets for implementation of resilience in their own 
sector. 

Based on the notion that people themselves are good judges of their ability to deal with disturbance 
and change197, subjective resilience “relates to a person’s cognitive and affective valuation of their 
own capacity to anticipate, buffer and adapt their livelihoods to disturbance and change189.” Indeed, 
the idea of people being able to accurately judge themselves has been successfully used in other 
domains, ranging from psychology to well-being and climate change adaptation189. 

As such, this section uses a questionnaire survey to understand the public’s minimum level of 
acceptable service. By asking which reductions in service they are willing to tolerate, and for how 
long, critical infrastructure operators should be able to better meet the public’s expectations and in 
doing so increase social resilience. The results could also be used to help establish performance 
objectives in order to increase critical infrastructure resilience.  

This method is not without limitations, however. When responding to questionnaire surveys, people 
provide a judgement on the spot “based on information that is available to them at the time and 
influenced by a myriad of contextual and emotive factors189.” This has been seen to be the case for 
well-being surveys, where depending on the weather, the time of day, etc. people may self-evaluate 
their life satisfaction very differently, while their overall life satisfaction hasn’t actually changed189, 198. 
Also, respondents may choose to answer in their own self-interest, claiming to tolerate less so as to not 
give the CI operators an excuse to perform any lower than absolutely necessary, and the opposite may 
be true, reporting that they are willing to tolerate more than they actually could handle in order to 
appear heroic. However, with large enough sample sizes, many of these biases can be reduced and 
accounted for199. This may or may not be the case with our questionnaire as 400 respondents may not 
be enough to account for these limitations. For more on the limitations of our questionnaire, see 
section 3.2.2.  

                                                                                                                                                                      

 

194 McFarlane, P. (2015). Infrastructure resilience: what does it mean and how can it be integrated into asset management. IPWEA 
Conference. Available at: http://www.opus.co.nz/assets/Uploads/New-Zealand/Events/Phil-McFarlane.pdf. Accessed 12 May 
2016. 

195 Caverzan, A. and Solomos, G. (2014). Review on resilience literature and standards for critical built-infrastructure. European 
Commission, Joint Research Centre, Institute for the Protection and Security of the Citizen. Available at: 
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC90900/resilience_report.pdf. Accessed 12 May 2016. 

196 Bruneau, M. et al. (2003). A Framework to Quantitatively Assess and Enhance the Seismic Resilience of Communities. 
Earthquake Spectra, Volume 19, No. 4, pages 733–752, November 2003. 

197 Nguyen, K. V., & James, H. J. (2013). Measuring household resilience to floods: A case study in the Vietnamese Mekong river 
delta. Ecology and Society 18(3): 13. 2013.  

198 Strack, F. E., Argyle, M. E., & Schwarz, N. E. (1991). Subjective well-being: An interdisciplinary perspective. Oxford: 
Pergamon Press. 

199 Kahneman, D., & Krueger, A. B. (2006). Developments in the measurement of subjective well-being. The Journal of Economic 
Perspectives 20(1): 3-24. 
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Lastly, subjective resilience measures should be used in conjunction with objective resilience 
indicators to more thoroughly understand the ways in which critical infrastructure operators can 
enhance social resilience. An overview of the myriad available objective resilience indicators can be 
found in D2.2, Appendix 4 Social Resilience Indicators. Knowing the minimum acceptable levels 
stated by the public may also help in choosing which objective social resilience indicators to use. 

What follows is an examination of the results from the questionnaire survey.  

5.1 Food and essential goods 

Overall, the questionnaire results demonstrate that respondents are willing to tolerate disruptions in the 
availablility of essentail goods, as can be seen in Figure 5.1. Only 7 people representing 2% of 
respondents stated that they would not tolerate any disruptions. 39% of respondents are willing to 
tolerate all four disruptions.  

 

Figure 5.1 Tolerated disruptions for essential goods after a damaging disaster 

Interstingly, while the literature suggests that women are often more responsible for food provision 
(see section 4.2.3) and therefore it may be thought that they would have a lower tolerance for 
disruptions in the availability of essential goods, no differences were found between respondents based 
on gender. This could be because in general Europe has higher equality between men and women than 
developing countries and food provision is not seen as uniquely a woman’s responsibility. 

While the willingness to tolerate a disruption(s) to the availability of essential goods varies slightly 
depending on age, nationality, education level, and previous disaster experience, only a few of these 
differences stood out significantly. Tolerance for disruptions in the availability of essential goods 
seems to decrease with age in regards to international aid (87% for 18-24 year olds, 45% for 55 years 
or older), essentials only (74% for 25-34 year olds, 52% for 55 years and older), and limited supply of 
fresh produce (74% for 18-24 year olds, 63% for 55 years and older), as seen in the following Figure 
5.2. 
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Figure 5.2 Tolerated disruptions for essential goods by age 

Respondents’ willingness to tolerate the disruption of limited supply of fresh produce varies 
depending on education level, with 76% of those who attended university or college or equivalent 
selecting it compared to 60% of respondents with other education levels.  

While French respondents are 81% to feel that they could tolerate international aid/food drops 
required, only 60% of Portuguese and 54% of Swedish respondents do. For limited supply of fresh 
produce, Portuguese respondents are the least likely to tolerate this lack of service at 54% compared to 
over 80% of French, Norwegian and Swedish respondents selecting this reduction in service. For 
essentials only, 46% of both French and Portuguese respondents feel they could tolerate this reduction, 
whereby 94% of Norwegian respondents feel they could. One reason that Portuguese respondents 
seem unlikely to tolerate reductions in the provision of essential goods could be linked to the wheat 
and bread crisis Portugal faced in 1915-1917200, however more research would be needed to verify this 
claim. Another reason could be the way in which the Portuguese questionnaire was disseminated as it 
is believed that it was able to reach a greater number of the general public (i.e. people who are not 
already aware of these issues). Cultural differences between southern European countries (France, 
Portugal) and northern European countries (Sweden, Norway) may also explain some of these 
findings.  

When it comes to previous disaster experience, it would appear that respondents who have disaster 
experience are more willing to tolerate a limited supply of fresh produce, with 79% compared to 68%. 
Interestingly, having experienced damages makes respondents less willing to tolerate essentials only, 

 

 

200 Wheeler, D. (1978). Republican Portugal: A Political History, 1910-1926. The University of Wisconsin Press 
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at 50% compared to 65%. This effect is reversed for people who received disaster assistance, with 
56% of respondents willing to tolerate compared to 40% of those respondents who did not receive 
disaster assistance. The reason for this correlation with previous crisis and damages experience is 
unclear and is not linked to hidden correlations. This should be studied further. 

5.1.1 Temporal aspects 

The amount of time respondents are willing to tolerate these reductions in service varies. As can be 
seen in Figure 5.3. International aid should be a short term solution as most respondents believe they 
could tolerate this reduction for days or weeks. This could be due to the fact that needing to accept 
international aid could be seen as shaming for developed European countries, but more research would 
be needed to verify this. For rationing, essentials only and limited supply of fresh produce, most 
respondents are willing to go for months or weeks or days. Few respondents (10% or less) choose 
years, which may demonstrate that years is too long to wait for a return to normalcy following a 
disaster. 

 

Figure 5.3 Temporal aspects of tolerance for essential goods disruptions 

Younger respondents are more tolerant towards international aid, as only 19% of respondents aged 18-
24 years old selected only days for this disruption compared to 40% or over for those respondents 
aged 45 years and older. 

Portuguese respondents feel that they could tolerate international aid/food drops required for a shorter 
time period than French, Norwegian or Swedish respondents, with only 49% selecting weeks or longer 
compared to 70% for French respondents, 65% for Swedish respondents and 57% for Norwegian 
respondents. Portuguese respondents feel that they can tolerate rationing as a short term solution only, 
selecting weeks or days, whereas French, Norwegian and Swedish respondents feel it is a more long 
term solution, selecting months or weeks, as can be seen in Figure 5.4. It appears that quite few 
respondents are willing to tolerate this for years regardless of nationality.  
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Figure 5.4 Tolerance for rationing among the different respondents' nationality 

For essentials only, French respondents appear to be willing to tolerate this for weeks only, with 42% 
selecting this option compared to less than 20% for all other time frames. Norwegian respondents 
believe they could go months (37%) or weeks (34%) with this reduction, which appears to be a higher 
tolerance than the other nationalities studied. Portuguese respondents appear to be willing to go only 
days (38%) or weeks (33%). Swedish respondents are less heterogenious in their responses, with 27% 
for months, 32% for weeks and 28% for days. 

For limited produce, respondents aged 25 to 34 feel they would be able to go with this reduction in 
service for months (40%), which is longer than other age groups, where weeks was more likely to be 
chosen. Portuguese respondents feel that they would be able to tolerate this disruption for days (33%) 
or weeks (43%) only. French, Swedish and Norwegian respondents feel they would be able to tolerate 
this disruption for weeks or months. French respondents seem to prefer weeks at 41% choosing this 
time frame, and Swedish and Norwegian respondents seem to prefer months at 41% and 49% choosing 
this, respectively.  
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5.2 Water 

In the questionnaire nearly all the respondents agreed that they would tolerate disruptions, and 20% 
declared they would tolerate the four proposed services (see Figure 5.5) 

 

Figure 5.5 Minimum tolerance in terms of potable water service 

Drinking water from bottles or from tanks provided are the most chosen disruptions: more than one 
respondent out of two declare to that he or she would tolerate it. Surprisingly, what could be seen as a 
minor disruption (reduced pressure) has only been selected by one respondent out of three.  

As a whole, only a small significant difference has been found between male and female: for every 
item women have a lower degree of tolerance (the difference goes from four to eight points). 
Interstingly, while the literature suggests that women are often more responsible for water provision 
(see section 4.2.3) and therefore it may be thought that they would have a much lower tolerance for 
disruptions, this does not seem to be the case for most changes. This could be because in Europe water 
provision is generally provided by the government directly in the home, and as such is not seen as 
women’s responsibility. Europe, in general, also has higher equality between men and women than 
developing countries and this could be a factor in explaining this disparity between the literature 
review and the questionnaire findings.  

Very few differences are linked to age. It can be noted that the 45-54 years old respondents are 
proportionally the most reluctant to drink bottled water (only 45%) and the 25-34 years old 
respondents seem to be the most tolerant to reduced pressure (50%).  

Education level seems to influence a lot the minimum level of service for drinkable water that would 
be tolerated during a crisis as shown in Figure 5.6. 
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Figure 5.6 Tolerance in terms of potable water service distributed by education level 

This may be because a higher level of education could mean that people are more aware of the 
technical issues behind water provision and therefore are more willing to accept this type of service. 
As the literature review found contradictory results regarding how education level affects 
expectations, this difference may have more to do with socio-economic status as in general people 
with higher levels of education tend to have higher incomes (see section 4.2.3).  More research is 
needed to confirm this.  

Some differences between the examined countries have also been found. Swedish respondents said 
that they were much more willing to tolerate drinking water from tanks (80% of them did). Meanwhile 
they were proportionally much less willing to drink water from provided bottles (35%). This could be 
due to the fact that Swedish people are very environmentally conscious in general and therefore might 
try to avoid plastic water bottles. More research would be needed to confirm this. Also, Norwegian 
respondents expressed a preference for having water on tap but with usage restriction (62% against 
39% in Portugal and 34% for France and Sweden). The differences found between the different living 
labs reflect the national difference but no gap was found between the respondents who are residents of 
a living lab and the others.  

The experience of a previous disaster with no damage seems to be correlated with the tolerance of 
drinking water from tanks provided since 60% of the respondents who suffered a disaster in the past 
declared they would tolerate it, against 47% of those who haven’t. However, the experience of 
damages has the opposite effect since only 42% of those who experienced damages during a crisis said 
they would tolerate drinking water from tanks against 53% of those who haven’t. The reason for this 
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correlation with previous crisis and damages experience is unclear and is not linked to hidden 
correlations. This should be studied further.  

5.2.1 Temporal aspects 

When asked about the amount of time they would tolerate these reduced services, the answers are 
slightly different and reveal interesting facts. The results are presented in Figure 5.7. 

 

Figure 5.7: Estimate time of tolerance for reduced service of potable water 

As shown in the figure above, drinking water from tanks provided is a largely accepted measure but 
which should be a temporary one. 42% of the respondents would tolerate it for days only, and 78% in 
total would tolerate it for weeks or less. On the contrary, reduced pressure appears to be well accepted 
on the long term, as 40% of the respondents would tolerate it for months. It’s interesting to note that 
having water still in tap but with restriction on water usage, and bottled drinking water have similar 
level of acceptance among the respondents, they are quite well accepted for months and weeks. If the 
crisis was to last for a very long time, few reduced services would be tolerated. Bottled drinking water 
and reduced pressure are the most cited options, with only 13% and 11%.  We can link the duration of 
acceptance for these different reduced services to the constraints they impose on the public but also to 
the perceived efficacy of these measures. For instance in the first hours or days of a crisis, providing 
water from tanks might be more efficient than reducing pressure. But it is also a more restrictive 
measure so it is less tolerated on the long term than reduced pressure. This should be furthered 
researched.  

The duration of the tolerance for the various reduced services studied here is not correlated to gender 
or education level. Very few differences have been found regarding age, but the 55years-old and older 
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respondents are among the less tolerant for tanks providing water: 56% of them would only tolerate it 
for days (when the average for the others is 38%). This might be explained by the special water needs 
of the “senior” population201 as well as by their physical abilities. For instance they may have 
imperative needs linked to their health condition or medication, and they were also reported to have 
difficulties to cope with the weight of water bottles and containers202.This solution may be less 
convenient for this category of the population, especially as they may anticipate increasing physical 
limitations as they get older. 

Depending on the nationality of the respondents, some variations have been found. For instance, as 
shown on Figure 5.7, Portuguese respondents are less likely to tolerate drinking water from tanks 
provided for long periods of time. 52% of them would only tolerate it for days (69% in total for days 
or hours), whereas for the others nationalities it is rated between 31% and 45% for days (and between 
39% for Norway and 51% for Sweden if we add the “days” and “hours” responses). 

 

Figure 5.8: Tolerance for drinking water from tanks provided by respondents' nationality 

Portuguese respondents also seem less tolerant in the long term for having water still on tap but with 
restriction on usages. 43% of them declared they would tolerate it only for hours or for days, against 
31% for France, 15% for Norway and 14% for Sweden. Northern country respondents seem more 
tolerant to long term restrictions on tap water than Portuguese respondents. One hypothesis is that it 
could be linked to climate and different water needs. Further research should be lead to verify this. 

 

 

201 “Senior” refers here to the 55 years old and more population, in accordance with the definition used in Marketing, as they were 
found to have different consumption habits and behaviours. 

202 Tuohy R., (2014) “Exploring older adults’ understandings of disaster preparedness. A New Zealand perspective”, Massey 
University, Manawatu, New-Zealand,  
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Portuguese respondents are also the least likely to tolerate reduced pressure on the long term; only 
35% of them would tolerate it for months or more, whereas respondents from all the other countries 
we focused on are more than 50% to declare it (and even 71% for Swedish respondents). 

The tolerance for reduced service in water wasn’t found to be strongly correlated with previous crisis 
or damage experience. The only noteworthy fact is that respondents who declared having experienced 
damages in the past were proportionally less numerous to declare they would tolerate bottled water for 
long periods: only 53% of them said they could tolerate it for weeks or more, whereas 70% of those 
who haven’t suffered from a damaging disaster selected these time frames. This result could suggest 
that previous damages tend to lower tolerance to reduced water service, but this was found for bottled 
water only. 

5.3 Transportation  

Overall, the questionnaire found that the public is willing to tolerate a reduction in the service of 
transport after a disaster (only 1 person, representing less than 1% stating that they “would not tolerate 
any disruption”). Limiting transportation for emergency services only is the least popular option, with 
only 65% of respondents saying they would tolerate it, compared to 80% and over for alternative 
means, local diversion, and reduced capacity, as can be seen in Figure 5.9. Over 50% of respondents 
are willing to tolerate all four disruptions 

 

Figure 5.9 Tolerance for disruptions to the usability of transportation 

While the willingness to tolerate a disruption(s) to the usability of transportation does fluctuate slightly 
depending on age, nationality, nearness to a living lab, education level, and previous disaster 
experience, as well as which disruption, only a few of these differences stood out significantly. No 
difference was found between male and female respondents. 

A difference in acceptability of a local diversion was found amoung age groups, with the younger 
respondents being more tolerant of that change in service, with a 97% agreement from 18-24 year 
olds, 93% 25-34 year olds, but going down to 66% for 55 years or older, as shown in Figure 5.10. 
Alternative means of transportation is quite well accepted among all age groups. 
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Figure 5.10 Toleration, by age, for disruptions to transport after a disaster 

The acceptability of a local diversion is variable depending upon nationality. Whereas French, 
Norwegian and Swedish respondents are over 90% willing to accept this change, only 57% of 
Portuguese responded positively. Furthermore, the Portuguese respondents are also less likely to 
accept the reduced capacity or frequency of service, with only 68% responding positively compared to 
85% or more for the other nationalities studied. The way in which the Portuguese questionnaire was 
disseminated may account for these differences as it is believed that it was able to reach a greater 
number of the general public (i.e. people who are not already aware of these issues). Of course, 
cultural differences may also account for these differences. Norwegians are much more accepting of 
using alternative means (97%) than the others. 

Another interesting find from the questionnaire survey is that while Swedish respondents are willing to 
take alternative means (90%), only 79% of those who live in the Oresund Region accept this change. 
This could be explained by the current change in service that has happened in the Oresund Region 
regarding the Swedish imposed identity checks on the Oresundsbron. For more information about the 
Oresundsbron change in service, see section 5.4.  

As was found during the literature review, previous disaster experience also affects willingness to 
tolerate a disruption(s) to the usability of transportation. Those who have experienced a disaster are 
much more willing to tolerate a local diversion (90%) than those who haven’t (73%). Likewise for 
reduced capacity, where 86% who have experienced a disaster are willing to tolerate this disruption 
compared to 76% without previous disaster experience. Surprisingly, those who have experienced 
damages due to a disaster are less willing to tolerate alternative means (78%) than those who have not 
(87%). This would seem to be in contrast to what the literature review found. It doesn’t seem to be 
linked to a hidden correlation but could be influenced by the people who have experienced damages, 
as very few respondents (60) make up this category.  
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While transportation for emergency services only seems to be the least popular option among all 
populations studied (age, nationality, etc.), it remains acceptable to half of the respondents in all cases. 
Norwegian respondents are the most likely to accept this type of disruption, with over 70% stating 
they would accept this disruption whereas residents living near the A4 Highway are the least likely 
(49%). This difference may be due to differences in expectations in rural and urban residents, as most 
of the A4 Highway is present along rural areas, while still also being present in urban settings (Paris, 
Strasbourg). The literature review found that this factor does play a part in influencing expectations. 
However, this factor was not asked of respondents and so cannot be studied here. Further research 
would be necessary to look into this. 

Another factor that may influence tolerance in disruption of transportation services could be whether 
or not the respondent has to commute to work. However, this factor was not asked by respondents and 
so cannot be studied here. 

5.3.1 Temporal aspects 

As shown in Figure 5.11, transportation for emergency services should be a temporary measure, since 
25% of respondents would tolerate it for only hours and 37% of the respondents would tolerate it for 
days. It also has the highest amount of respondents not willing to accept this reduction of service at all 
(6%), and very few are willing to accept it for weeks or longer.  

 

Figure 5.11 Estimate time of tolerance for reduced service of transportation after a damaging 
disaster 

On the contrary, alternative means, local diversion and reduced capacity are more acceptable in the 
long term, as they are all quite well accepted for months and weeks. These three reductions have 
similar amounts of acceptability across all time frames. However alternative means seems to be 
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slightly less popular in the long run than reduced capacity. It is interesting to note that very few 
respondents are willing to tolerate reduced service for a duration of years. These findings are reflective 
of the fact that as time since the disaster event increases, the desire to return to normalcy also 
increases. While still low, this level of tolerance for years is the highest overall (at 20%) when 
compared to essential goods (highest is 10%) and water (highest is 13%). This could suggest that 
essential goods and water are services that need to be returned to normalcy quicker than transportation, 
but should be researched further before any conclusions are drawn.  

We can link the duration of acceptance for these different reduced services to the constraints they 
impose on the public. As was found in the literature review, people expect a minimum of mobility, 
which only allowing emergency services to use transportation infrastructure clearly does not permit. 
The respondents seem to be willing to seek out new ways of getting around and accepting of increase 
journey times, again reinforcing the findings of the literature review on public expectations.  

The duration of the tolerance for the various reduced services studied here is not correlated to sex or 
education level. Very few differences have been found with age, but respondents 55 years or older are 
much less willing to accept a local diversion (6%) than other ages (average 23%).  

Depending on the nationality of the respondents, some variations have been found. For instance, 
Portuguese respondents are less likely to tolerate for longer periods of time alternative means, reduced 
capacity and local diversion. For alternative means, 28% of them would tolerate it for days only, 
whereas the other nationalities rate between 13 and 15%. Reduced capacity is not a long term solution 
for Portuguese respondents, with only 9% choosing years, compared to 29% for Swedish and 
Norwegian respondents. Northern country respondents therefore seem more willing to tolerate this 
reduction long term. Portuguese respondents also do not seem willing to tolerate a local diversion, as 
can be seen in Figure 5.12. Only 39% of Portuguese respondents are willing to tolerate this reduction 
for months or more, whereas respondents from all the other countries we focused on are 68% or more 
willing to tolerate it. When it comes to transportation for emergency services only, French respondents 
are the most likely to not at all tolerate this disruption at 14% compared to 8% for Norway, 5% for 
Portugal and 3% for Sweden.  

 

Figure 5.12 Tolerance for local diversion distributed by nationality 

An interesting find from the questionnaire is that Oresund Region resident respondents are more 
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can be seen in Figure 5.13. A possible explanation for this is that the Oresund Region has many means 
of road transport available, including the fixed link or ferries. As such, the Oresund region respondents 
may be able to more easily follow a diversion than others. This may also be due to the change in 
service of the Oresundsbron (for more on the Oresund Region change in service, see section 5.4). 
Further research would be needed to verify these claims.  

 

Figure 5.13 Tolerance to local diversion for Oresund region respondents and Swedish 
respondents 

Previous disaster experience does not seem to affect expectations when it comes to emergency 
services only, alternative means or reduced capacity. When it comes to a diversion, however, it 
appears that the length of time a respondent is willing to tolerate a diversion is greater when they have 
had disaster experience, up to months, as can be seen in Figure 3.1. However, a willingness to tolerate 
years is equal amongst respondents, at only 20%, suggesting that years is too long.  

 

Figure 5.14 Tolerance to local diversion distributed by disaster experience 
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5.4 Case study: Public reaction to the new identification requirements 
imposed by Sweden on the Oresund Crossing 

As far as this quick preliminary study on criteria for the critical infrastructure (CI) in question deals 
with a relatively recent event, yet not duly addressed by sociologists, the adapted methodology 
comprises the collection, synthesis, and subsequent analysis of news and other pertinent materials 
published on the Internet. Information was also collected after the PR department of Øresundsbro 
Konsortiet, a company responsible for the Crossing infrastructure203. Several newspapers were also 
analysed to cross-check the published information as well as to locate and, whenever possible, verify 
its source. Such a study may serve as basis for more scientifically correct research, resorting to the 
complete social science toolkit (interviews, surveys, questionnaires, etc.). 

5.4.1 The Oresund Crossing 

The Oresund Crossing (Danish: Øresundsbroen [ˈøː ɐsɔnˀs̍ b̥ɔn̩], Swedish: Öresundsbron 
[œːrəˈsɵnːdsˈbruːn], hybrid name: Ø̈resundsbron) is a combined railway and motorway bridge across 

the Oresund strait between Sweden and Denmark, connecting Copenhagen, the Danish capital city, 
and the Swedish city of Malmö.  

5.4.2 The reason for the change in service 

In December 2015, the Swedish government made adjustments to its refugee policy and instituted a 
temporary (and thus Schengen compliant) 6 month program to check the documents of everyone 
reaching its border by train, and a fraction of those arriving by car204. A fine of SEK 50,000 was 
established for travel companies serving travellers without such identity documents205. As such, the 
Øresundsbro Konsortiet and other transportation infrastructure operators have begun checking 
identity. Since many refugees arrive without passports or other valid forms of identification, the new 
rules sharply curtailed the number of asylum-seekers arriving overland who would be permitted to 
enter the country. 

While originally stipulated for 6 months, it would appear that Sweden intends to continue the identity 
checks206, which would mean a continued decrease in service for the Oresundbridge. Little information 

 

 

203 Øresundsbron, the Oresund bridge Company, http://www.oresundsbron.com/en/start 

204 Traub, J. The death of the most generous nation on earth. Foreign Policy, 10 February 2016. Available at: 
http://foreignpolicy.com/2016/02/10/the-death-of-the-most-generous-nation-on-earth-sweden-syria-refugee-europe 

205 BBC News. (2016). Migrant crisis: Sweden border checks come into force. Available at: http://www.bbc.com/news/world-
europe-35218921 

206 While under current Swedish legislation, after expiration of the 6-month border control period (4-Jul-2016), the identity checks 
can only be re-introduced a fortnight later, creating a two-week window where identity checks would not be possible. After 
migration officials voiced concerns that the grace period could create a fresh wave of refugees trying to make it to Sweden, a 
parliamentary committee has now proposed to plug the gap. The ruling centre-left Social Democrat-led coalition welcomed the 
justice committee's move, which was backed by all parties in parliament apart from the Centre Party and the Left Party. 
Furthermore, Sweden has recruited 72 new border guards and is considering constructing a railway platform explicitly for board 
control. 
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about the public response to this was found as discussions on this issue do not appear to be happening 
in the Oresund region207. What follows is an examination of how the service has changed and the 
public reaction to said change.  

5.4.3 The change in service  

The main change in service is increased journey times. The border control has added an extra 30 
minutes to the commute, and rail operators have also reduced the daily number of trips between the 
two countries205. The Oresund Institute208 says that travel time has increased by 10-60 minutes and 
there are also fewer train departures in peak hours209. 

The Öresundståg train in the direction from Denmark to Sweden is delayed in three points: 
• ID check at Copenhagen Airport in Kastrup means that passengers headed for Scania 

(Skåne) have to get off the train, go through ID verification and take the next train to 
Sweden. It usually takes about 10 min, but in the case of missing the train the delay is about 
30 min. 

• At the first station in Sweden, Hyllie, the Swedish police appear to perform the temporary 
controls at internal borders (border control), which means that the train, on average, must 
stand by the platform for 7 min (for a crowded train during rush hours, 15 min). 

• The train stops at Malmö Central for about 15 minutes, waiting for the next departure in the 
timetable so that delays do not spread out into the rest of the Swedish railway network. 

However, it is difficult to get an overall picture of how the ID checks in conjunction with the internal 
Swedish border controls affects commuting across the Oresund as it greatly depends on from and to 
where one is traveling. The commuters who work at the airport in Kastrup and get off at the first 
Swedish railway station in Hyllie have seen an increase in travel time of about ten minutes. On the 
other hand, the travel time has increased by about 30-60 minutes for the commuter who works inside 
Copenhagen and who lives in Lund. Furthermore, the Danish long-distance trains from Funen and 
Jutland ceased direct traffic to the airport in Kastrup soon after the Swedish identity checks had been 
introduced. 

For motorists across the Oresund Bridge and ferry passengers between Helsingore and Helsingborg 
and Ystad and Ronne it is reported that ID checks generally operate without major delays. 

Another factor that lead to significant increases in commuting times, especially during the first days of 
the identity check introduction, was the fact that the crossing and other involved infrastructures were 
constructed presuming free, unchecked flow of passenger, and so improvised ID check facilities, 

 

 

207 Based on an examination of social media sites for relevant public entities, and reviews of the Oresund Crossing services. 

208 The Oresund Institute is a non-profit Danish-Swedish organisation founded to promote integration in the Oresund Region 
through investigations, scientific research and active media politic,  http://www.oresundsinstituttet.org/en/about-the-øresund-
institute/. 

209 Øresundsinstituttet (2016). Fakta: Effekterna av id- och gränskontroller mellan Skåne och Själland [Facts: The impact of identity 
cards and border controls between Scania and Zealand]. Malmö,  
2 May 2016, http://www.oresundsinstituttet.org/fakta-id-kontrollerna-over-oresund-forlanger-restiden-med-tag-till-sverige-med-
mellan-10-och-50-minuter/ 
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temporary fences and other unreliable structures whose introduction may present risks, e.g., 
compromise the crowd safety210 had to be implemented.  

5.4.4 Public reaction 

The initial reaction of the general public and, especially, commuters, was quite sharp, negative and 
disgruntled. Here are some characteristic opinions given within the first week of action of the new 
border crossing regime211, 212: 
• Ms. Sjolander, who has commuted from Malmo to Denmark for eight years finds the controls 

“surreal”. She added: “I won't manage this for very long. I will have to look for another job.” 
• Christina Nyhlen crossed the Sound on Monday to look after her 14-year old stepdaughter on the 

first day of the new ID regime. The girl commutes between her mother in Copenhagen and her 
father in Sweden every week, but goes to school in Copenhagen every day. In future, she will have 
to change trains and have her ID checked in Copenhagen in order to return to Sweden. This will 
add at least 30 minutes to her school day.  

According to Per Tryding, the deputy head of Chamber of Commerce and Industry of Southern 
Sweden (CCISS) it is difficult for employees to travel back and forth213. There are roughly 8,600 
commuters between Copenhagen and the southern Swedish city of Malmo.  

Despite these immediate negative reactions to the change in service, overall it appears that people in 
the Oresund region are willing to tolerate longer journey times (for those who continue to use the 
train) or use alternative means for transportation. Indeed, the overwhelming majority of the latest 
reviews of the Oresund Crossing services are extremely positive, without even mentioning the border 
check inconveniences214. While there are 11% fewer passengers taking the train209, road traffic and 
ferry traffic have increased. Road traffic demonstrated significant growth and for Q1 2016 the 
Oresund Crossing operation generated "profit of DKK 213 million, which is an improvement of DKK 

 

 

210 See, for example, Migrant crisis: Sweden border checks come into force, BBC News, 4 January 2016, 
http://www.bbc.com/news/world-europe-35218921 

211 K. Lisbeth. (2016). Domino effect: Denmark follows Sweden on EU border checks. EUObserver. Available at:  
http://euobserver.com/beyond-brussels/131702 

212 Financial Times. (2016). Oresund Bridge: barriers go up on corridor that unites Europe. Available at: 
http://www.ft.com/cms/s/0/ba76c750-b5fb-11e5-8358-9a82b43f6b2f.html#axzz47hK9H8Uh 

213 CPH Post. (2016). Swedish border control costing Oresund region big time. Available at: http://cphpost.dk/news/swedish-border-
control-costing-oresund-region-big-time.html 

214 Oresund Bridge: Overview, Trip Advisor's web page, continuously updated, https://www.tripadvisor.com/Attraction_Review-
g189541-d548642-Reviews-Oresund_Bridge-Copenhagen_Zealand.html 
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6 million compared to the same period last year215." Many of the estimated 16,000 commuters are 
using ferry services rather than the Crossing due to the identity checks216. 

5.4.5 Using alternative means (roads and ferries) 

A popular alternative means for transport to work seems to be replacing train travel with hired cars. As 
testified by the Financial Times reporters217, "commuters talk of some companies that have hired cars 
to transport workers across the bridge since there are no compulsory ID checks for road traffic. 
Several Facebook groups have popped up to offer ride shares." Similar information was 
communicated to the Globe Newswire by Caroline Ullman-Hammer, CEO, Øresundsbro Konsortiet215: 
"Employers are finding various solutions, such as coaches and hired cars, to offer to their employees 
who commute from Sweden. We've also been seeing an increased number of taxi journeys since 4 
January." Indeed, as indicated by Figure 5.15 the coach traffic demonstrated the most significant 
growth. Corporate Traffic has increased by 7.4% so far in 2016, compared to the same period last 
year. Above all, taxis and rental cars run more. "We assume that it is a consequence of ID checks," 
said Marie Roman, head of Business at the Øresund Bridge to Fokus Öresund218.  

 

 

215 Øresundsbro Konsortiet Q1 2016 result, Nasdaq: GlobeNewswire, 28 April 2016. Available at: https://globenewswire.com/news-
release/2016/04/28/833940/0/en/%C3%98resundsbro-Konsortiet-Q1-2016-result.html.  

216 Radio Sweden. (2015). Danish politician: Sweden should pay for ID checks. Available at: 
http://sverigesradio.se/sida/artikel.aspx?programid=2054&artikel=6335075 

217 Oresund Bridge: barriers go up on corridor that unites Europe, Financial Times, 8 January 2016, 
http://www.ft.com/cms/s/0/ba76c750-b5fb-11e5-8358-9a82b43f6b2f.html#axzz47hK9H8Uh 

218 Fokus Öresund. (2016). Taxi och hyrbilar ökar på Øresundsbron, Fokus Öresund, 10 March 2016, 
http://fokusoresund.com/se/2016/03/taxi-och-hyrbilar-okar-pa-oresundsbron/ 
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Figure 5.15 Relative changes in the Oresund Crossing traffic in the beginning of 2016 with 
respect to the same period of time in 2015219 

Noteworthy, one should analyse these figures with precaution. As indicated by Øresundsbro 
Konsortiet, one of the most significant components of the growth is due to "leisure" traffic using a 
discount tool BroPas220. The Oresund Consortium is firmly focused on the leisure market, which is 
delivering results, and has been increasing steadily over a number of years. "Some of the strong 
increase is due to the fact that the Easter period fell in the first quarter as opposed to last year when it 
was in the second215." More profound analysis of the traffic composition and its dynamics is given in 
Table 5.1. Some reduction of the number of commuters in the background overall growth is caused by 
two factors: introduction of the border controls and the Easter falling. 

 

 
219 the figure is based on the publicly available data source: Traffic Statistics 2016, Øresundsbron Web site, 

https://www.oresundsbron.com/en/traffic-stats 

220 BROPAS ― If you cross the Øresund Bridge more than once a year then BroPas is exactly right for you, Øresundsbron Web site, 
https://www.oresundsbron.com/en/bropas 
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Table 5.1 Road traffic development for the period January-March 2016 

Type of 
payment221 

Traffic per day 2016 Traffic per day 2015 Traffic development 

Cash 2,207 2,188 0.9% 
BroPas 4,824 4,278 12.8% 
Commuters 5,895 5,969 -1.2% 
Business 2,749 2,599 5.8% 

Another alternative to the Oresund bridge is the ferry route between Helsingborg and Helsingör — 
known under the trademark Scandlines Helsingborg-Helsingör —, owned by HH Ferries Group. In the 
end of April 2016 the company reports significant traffic increase in Q1 2016. "Progress can be 
ascribed, though, to the fact that Easter fell in Q1 this year against Q2 in 2015, while the introduction 
of ID controls in early 2016 has put pressure on ferry operations," as HH Ferries Group reported in its 
quarterly press release222. The release contains more detailed information about how the ferry use has 
evolved since the ID checks, in particular: 

• The number of departures grew moderately to almost 12,500. Capacity utilization at the car 
deck increased as a consequence of the increased number of vehicles. 

• Scandlines Helsingborg-Helsingör transported 253,000 cars in Q1 2016 (2015: 244,000), 
corresponding to an increase of 4%. 

• The number of transported trucks increased by 5% to around 100,500 (2015: 95,500), and 
transported goods increased by 8% to 1,212,000 tons (2015: 1, 12 6,500 tons).  

• Bus traffic on the route was largely unchanged with 3,200 transported units in Q1 2016.  
• Scandlines Helsingborg-Helsingör transported a total of almost 1.4 million passengers in 

Q1 2016 (2015: 1.3 million) equalling growth of 6%. 
• The use of AutoBizz Smart increased by around 25 % compared to the same period last 

year. 
• Scandlines Helsingborg-Helsingör performed around 585,000 ID controls in Q1 2016 and 

had to turn away more than 2,300 people of whom 56 were identified as potential asylum 
seekers. 

Due to its independency of other entities, low need in the third-party services, and inherent flexibility, 
the ferry traffic seems to be one of the least affected by the border checks. 

 

 
221 Definitions of these categories are as follows (from https://www.oresundsbron.com/en/prices): 

Commuters: "If you live on one side of Øresund and work on the other, BroPas Commuter offers the lowest possible price. And with 
your ØresundBizz® transponder affixed to your windscreen, crossing the bridge couldn't be easier." 

Business: "BroPas Business enables you to drive at half price from your very first journey. The more journeys you make, the cheaper 
it becomes.” 

Cash: Cash payment 

BroPas: "If you cross the Øresund Bridge more than once a year, BroPas might be the right contract for you. You pay with 
ØresundBizz® and get at least half the price off the trip.” 

222 Rørbæk, H. (2016). Easter traffic alleviated the effect of ID controls in Q1, Scandlines, Helsingborg-Helsingör, 27 April 2016, 
http://hhferriesgroup.com/wp-content/uploads/2016/04/Easter-traffic-alleviated-the-effect-of-ID-controls-in-Q1.pdf 
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5.4.6 Other effects due to the service change 

Data protection and privacy issues 

The train operator DSB has decided to take photos of the identity documents presented for inspection 
at the checkpoint. This information is retained in a central database for up 30 days, and Swedish Police 
will be granted access to the database upon request, according to a press release from DSB. The 
legality of the data retention has been questioned by Danish data protection experts. The processing of 
personal data takes place in Denmark and is therefore subject to the Danish Data Protection Act, but 
the legal basis for the retention of copies of ID documents is being questioned in the first place. There 
is also an issue of proportionality that must be considered here since a central database with pictures 
and other personal data of citizens, readily accessible by the Swedish Police (and possibly other public 
authorities), can be considered a significant intrusion223. Christopher, a commuter, objects to the way 
the security staff at the airport photograph his ID to comply with Swedish rules that oblige the railway 
company to ensure travellers have the correct documents. “It’s really spooky,” he says211 212. There are 
also issues with data protection, as a day earlier, the company charged with storing the photos was 
hacked, according to Swedish media211 212. 

Economic effects related to the change in service 

The new measures threaten to cause financial difficulties for Danish travel operators. Danish train 
company DSB has already threatened to levy a supplementary charge on passengers crossing the strait 
to cover the costs of the checks. Furthermore, not all operators are treated the same way. The CEO at 
HH Ferries Group has filed a complaint on this subject216. The Group has reported Sweden to the EU 
for unfair competition after being required to pay for identity checks224 225. According to a new report 
from the CCISS last week, the border ordeal, which is in its fourth month, could end up costing 
Swedish society 1.2 billion kroner a year226 (according to a more recent study by the Oresund Institute, 
1.5 billion kroner227 228). Similar cost is expected to be paid by the Danish part. The increase in journey 

 

 

223 Lund, J. (2016). Swedish border control becomes a privacy nightmare for travellers. EDRi, 13 January 2016, 

http://edri.org/swedish-border-control-becomes-a-privacy-nightmare-for-travellers/ 

224 Daily Sabah. (2016). Fresh concern for Schengen as Sweden, Denmark tighten borders. 4 January 2016, 
http://www.dailysabah.com/europe/2016/01/05/fresh-concern-for-schengen-as-sweden-denmark-tighten-borders 

225 Rørbæk, H. (2016). Progress for the Öresund ferries in Q4 despite regional unrest. Scandlines HH Quarterly, 21 January 2016, 
http://hhferriesgroup.com/wp-content/uploads/2016/01/Progress-for-the-Oeresund-ferries-in-Q4-despite-regional-unrest.pdf 

226CPH Post. (2016). Swedish border control costing Oresund region big time, CPH Post, 11 April 2016, 
http://cphpost.dk/news/swedish-border-control-costing-oresund-region-big-time.html 

227Johannessen, F. and Rosenberg, A. (2016). Border controls debated at the Nordic Council Theme Session in Oslo, Norden, 13 
April 2016, http://www.norden.org/en/news-and-events/news/border-controls-debated-at-the-nordic-council-theme-session-in-
oslo 

228 Kontrollernas Kostnad ― Ekonomiska konsekvenser av ID-kontrollerna i Öresundsregionen [Controls Cost - Economic 
consequences of ID checks in the Öresund region], Øresundsinstituttet: Malmö, 2016, 
http://www.handelskammaren.com/uploads/media/Kontrollernas_kostnad-
ekonomiska_konsekvenser_av_id_kontrollerna_i_%C3%B6resundsregionen_FINAL_160408.pdf 
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time may reduce job opportunities, especially for the residents of Malmö209. According to Per Tryding, 
the deputy head of CCISS many people worry about long-term investment in the region226. "It is a very 
unfortunate situation," said Denmark's centre-right Prime Minister Lars Lokke Rasmussen. "We have 
spent billions on building infrastructure up in the Oresund region. We have spent millions branding 
Copenhagen and Malmo as a single metropolitan area229." 

Altogether, all the effects of ID checks indicate that the economic growth in the Oresund region will 
be lower. The effect would depend on how long the ID and border controls last. In the long term, the 
annual cost of a permanent Swedish identification and border control against Denmark could amount 
to about EUR 150 million or equivalent to 1.4 billion Swedish kronor. If Denmark also faced a control 
for passengers from Sweden cost would grow to EUR 300 million or SEK 2.8 billion209. 

5.4.7 Conclusion and lessons learned 

The introduction of the border controls and ID checks at the Oresund Crossing had an immediate 
negative impact upon the service of the train, which lead to increased journey times. Although being 
significantly compromised, the service level was never lowered below the minimum level of 
acceptable, and the Crossing was actively used after the check introduction. Users of the critical 
infrastructure demonstrated resilience by either tolerating increased journey times or using alternative 
means. Despite being far from optimum, this process remedied the damage, at least in part, and even 
resulted in a certain growth of the traffic flow in Q1 2016 (with respect to Q1 2015). 

This case study also found two ways in which transportation infrastructure could increase resilience. 
Indeed, even a strong historical basis for identity check free travel cannot guarantee that there will not 
come a time when the need of border or some other type of control (e.g., epidemic) suddenly surges. 
Therefore always previewing a place for checking facilities would increase the infrastructure 
resilience. Furthermore, in view of the personal data protection issue, that to be resilient, this type of 
critical transport infrastructure needs to be complimented by resilient communication infrastructure, 
guaranteeing due data protection. 

The brief analysis presented above does not exhaust all related phenomena and also does not present 
an in-depth insight to the problems related to the Oresund Crossing border checks. Further progress in 
this research demands quite more complete technical and sociological data as well as more thorough 
analysis of these data. 

  

 

 

229 New Swedish border controls: A blow to Schengen? Deutsche Welle, 3 January 2016, http://www.dw.com/en/new-swedish-
border-controls-a-blow-to-schengen/a-18956173 
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6 Social resilience criteria for critical infrastructure 
operators when responding to crisis situations 

Based on the above work and the principal that CI operators can and should contribute to social 
resilience, the following social resilience criteria for critical infrastructure operators when responding 
to crisis situations have been developed and are presented here.  

6.1 Criteria: Know the public stakeholders and their expectations  

As was found in both the literature review and through the questionnaire, public expectations for CI 
operators vary depending on previous disaster experience, access to information, and demographic and 
cultural factors. This was especially evident in the responses about minimum acceptable level of 
service, were answers varied across age groups, nationality, education level and previous disaster 
experience, however not all of the time. This demonstrates the importance in knowing who the public 
stakeholders are in order to better meet their expectations. 

CI operators need to use a questionnaire to understand their expectations. A key component of critical 
infrastructure resilience is maintaining a minimum level of acceptable service252, and in order to 
achieve that it becomes necessary to be aware of the public’s expectations for exactly what a minimum 
level of acceptable service is. For more on this, please see the above section 5.  

Public expectations are dynamic and subject to change. Therefore, it is important to remember that this 
is a continuing process and expectations should be reviewed regularly.  

6.2 Criteria: Meet expectations 

Once the public stakeholders have responded to the questionnaire about their expectations, it is 
imperative that CI operators be able to meet those expectations.  

6.2.1 Have a recovery time in coherence with public expectations  

Not only does the public have high expectations for service recovery, but also, as discussed in D1.1252, 
recovery time is often used as a measurement for resilience, with a faster recovery time leading to a 
more resilient critical infrastructure. As such, critical infrastructure operators need to restore services 
in a timely manner. What follows are two innovative ways to decrease recovery time.  

Use crowdsourcing  

The usefulness of crowdsourcing for critical infrastructure operators is beginning to be acknowledged 
even by certain operators themselves. Taking into account user reported damages, such as outages, 
downed lines, etc., expands the amount of information available to critical infrastructure operators, 
quickly reveals the scope of damages, and could help prioritize and plan restoration efforts, 230, 231, 232 
contributing to a decrease in service recovery time. 

 

 

230 Ray, S. and Kundu, S. (2014). Reimagining Customer Care for Utilites during Storms, White Paper. TATA Consultancy Services. 
2014. Available at: http://www.tcs.com/SiteCollectionDocuments/White%20Papers/Reimagining-Customer-Care-for-Utilities-
during-Storms-1014-1.pdf. Accessed 10 May 2016. 
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The rapidity in which the public provides information was demonstrated in section 4.4.4, and 
crowdsourcing usually provides information faster than traditional means152. Eyewitnesses also 
provide unique information on effects. This helps decrease recovery time as experts are rarely on the 
scene when disaster strikes, and collecting data over extensive areas of damage is often seen as a 
limitation in the disaster response233, 234. For example, European Mediterranean Seismological Centre 
(EMSC) has found that the crowdsourced data contributed by earthquake eyewitnesses via their 
website, mobile website and smart phone application has led to a greater understanding of 
earthquake’s transient effects, such as landslides and dust cloud formations234. Crowdsourcing was 
also used after the 2013 Colorado Floods to optimize an engineering reconnaissance deployment233. 
This type of information could potentially be of use to CI operators as well, especially during the 
recovery stage.  

The information that would be of use to critical infrastructure operators is often readily available, and 
taking advantage of crowdsourcing is not a technical issue. Indeed, the public may still provide the 
desired information regardless of whether the operator intends to use it and subsequently become 
frustrated when the operator is not taking advantage of it. This was the case for ComEd, an American 
energy utility company, where due to the frustration in not knowing what was happening with 
restoration activities, “customers, on their own volition, took to Twitter and put together their own 
virtual map of where the ComEd crews were. They were trying to make predictions about where the 
next crew would go, and how restoration was going to flow235.” The same could be said about the 
information related to power outages that were contributed to the Hurricane Sandy crisis map 
mentioned in section 3.2.1.  

Despite the fact that it is not a technical issue to collect this information, the question of how to obtain 
the information is something to consider, for it is much easier to use information that has been 
provided directly to the operator than to search for it on social media and then make use of it 
afterwards. Indeed, while shown in section 4.4.4 that the public report disaster information on various 
social media sites and quickly, it is much easier to make use of data provided by the public if it is 
heterogeneous and provided directly to the operator. As such, in order to fully benefit from 

                                                                                                                                                                      

 

231 Barker, B. (2013). New Focus for Weathering Storms: Customer Resilience. EPRI Journal. Available at: 
http://www.epri.com/Our-Work/Documents/weather.pdf. Accessed 10 May 2016.  

232 Personal interview with a hospital infrastructure operator. 

233 Dashti, S. et al. (2014). Supporting Disaster Reconnaissance with Social Media Data: A Design-Oriented Case Study of the 2013 
Colorado Floods. Proceedings of the 11th International ISCRAM Conference – University Park, Pennsylvania, USA, May 2014. 
Available at: https://cmci.colorado.edu/~palen/palen_papers/DashtiPalenetalgeoreconnaissance.pdf. Accessed 11 May 2016. 

234 Bossu, R., Steed, R., Mazet-Roux, G., Etivant, C, and Roussel, F. (2015). The EMSC tools used to detect and diagnose the 
impact of global earthquakes from direct and indirect eyewitnesses’contributions. ISCRAM 2015 Conference - Kristiansand, 
May 24-27. Available at: 
https://www.researchgate.net/publication/274079934_THE_EMSC_TOOLS_USED_TO_DETECT_AND_DIAGNOSE_THE_I
MPACT_OF_GLOBAL_EARTHQUAKES_FROM_DIRECT_AND_INDIRECT_EYEWITNESSES%27_CONTRIBUTIONS. 
Accessed 10 May 2015.  

235 Pramaggiore, A. (2014). Open call to customer innovation. Utilities Unbundled. Issue 17 pp 19-23. October 2014. Available at: 
http://www.ey.com/Publication/vwLUAssets/EY-utilities-unbundled-issue-17/$FILE/EY-utilities-unbundled-issue-17.pdf. 
Accessed 10 May 2016. 
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crowdsourcing and better ensure data collection, it is important to develop an engagement strategy to 
encourage users to share their information with the operator. This will be discussed further in 
deliverable 4.2. 

Crowdsourcing has advantages that go beyond a faster restoration time. For example, allowing the 
public to provide this type of information can also help them to feel better informed about the 
restoration effort and timeline230, 231, a key factor in managing expectations (see section 6.1). However, 
it is important that people feel that their efforts to provide information are being taken into account 
and as such interactive communication is key (see section 3.2.2)231. It has also been found to boost 
positive sentiments towards the operator even after the disaster event230. 

Use flashsourcing 

Similar to crowdsourcing, flashsourcing, or real time monitoring of website traffic234, could also 
potentially be used to quickly identify areas where a problem has occurred.  

This is because, as was explained in section 4.4, people’s immediate response to a disaster is to search 
for information. Today, that means going on the Internet to look for information (as discussed in 
section 4.4.1, the public converges at the EMSC website 20 seconds after an earthquake). A key 
element of flashsourcing is that there has to be a natural convergence of witnesses to any given 
website. In the case of critical infrastructure operators, if the public knows who the operator is, it 
would seem natural for them to check operators’ websites as an information source regarding the 
restoration of critical services. Therefore, it could be used as a means to quickly see where services are 
disrupted. If the operator is less well known, having a pre-existing engagement strategy is key as 
people have to have a reason to go to that website. As stated previously, engagement strategies will be 
discussed further in deliverable 4.2. 

Another benefit of crowdsourcing and flashsourcing is that it can be used by CI operators to increase 
the public’s situational awareness and learning, key components of social resilience. For example, the 
presence of eyewitnesses within minutes of an earthquake event has paved the way for EMSC to look 
into ways to broadcast targeted information to improve resilience: what the public should do and what 
they should avoid (e.g., only use emergency numbers in case of injuries).  

It is important to keep in mind, however, that crowdsourcing and flashsourcing should be used as tools 
to increase the effectiveness of current data collecting techniques and not as a replacement for them. 
Another issue that is important to consider is privacy.  

6.2.2 Provide expected minimum acceptable service levels 

Not only does the public have expectations for a continued minimum amount of service from CI 
operators (see above section 5), but also, as discussed in D1.1252, a key part of critical infrastructure 
resilience is providing/maintaining a minimum level of service. As such, critical infrastructure 
operators need to provide the expected minimum acceptable service level. Ways to achieve this 
include implementing both technological and organisational resilience concepts presented by the 
IMPROVER project (See D1.1, D2.2, as well as upcoming D3.3, D4.3, etc.).  
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6.2.3 Be part of the disaster planning process 

Studies have shown that in order to meet public expectations it is vital for CI operators to be included 
in the disaster planning process. For example, one of the reasons that the Regional Transit Authority 
was unable to evacuate the projected 134,000 people who need assistance during Hurricane Katrina 
was that while they were tasked with evacuating people, they had not been part of the creation of the 
local evacuation plan. While “a general lack of coordination between offices of emergency 
management and transit agencies [exists] and indicates that more can be done to better utilize transit in 
emergency situations,236” the best way to rectify this situation is including transport authorities in the 
emergency planning process. Because critical infrastructure are interdependent they need to work 
together to build a disaster plan. Risk and vulnerability assessment for each critical infrastructure, as 
well as coordination, cooperation, and communication between the critical infrastructures237 are crucial 
to meet the public expectations. This will also help avoiding cascading failures. Disaster planning is 
often cited as a key component in both social and organisational resilience. For more on disaster 
planning indicators, please see D2.2 “Report of criteria for evaluating resilience”. Organisational 
resilience concepts will also be further examined in D4.3. 

6.3 Criteria: Share disaster-related information 

If expectations remain unrealistic and outside the capacity of the CI operator, providing information 
will lead to more reasonable expectations. Sharing information also increases social resilience. 

6.3.1 Information to manage expectations 

As was seen in section 4.2.2, providing information to the public is key to managing expectations. 
Therefore, CI operators need to provide more information more often. For example, in the energy 
sector, connected citizens expect power companies to get them accurate information about the power 
restoration since the public is used to being able to track almost everything virtually in real time238. 
Providing this kind of data and regular updates is even more important because a power outage can be 
very frustrating since the restoration can have occurred in one block and not in the rest of the 
neighbourhood239. This is why, for instance, ERDF, the top French electricity provider has launched in 
September 2015 a new mobile application to provide updates when a power outage occurs. Providing 
information more often, even if it is simply to say that there is no new information, is also important, 

 

 

236 Shwartz, M. and Litman, T. (2008). Evacuation Station: The Use of Public Transportation in Emergency Management Planning. 
January 2008. 

237 Leavitt W., Kiefer J., (2006). Infrastructure Interdependency and the Creation of a Normal Disaster. The Case of Hurricane 
Katrina and the City of New Orleans. Public Works Management Policy April 2006 vol. 10 no. 4 306-314 

238 Lacey, S. (2014). Resiliency: How Superstorm Sandy Changed America’s Grid. Greentech media. Available at: 
https://www.greentechmedia.com/articles/featured/resiliency-how-superstorm-sandy-changed-americas-grid, accessed April 01 
2016 

239 The Heritage Foundation. (2014). One Year Later: Lessons from Recovery After the Great East Japan Earthquake. Available at: 
http://www.heritage.org/research/reports/2012/04/one-year-later-lessons-from-recovery-after-the-great-eastern-japan-
earthquake. Accessed on April 05 2016. 
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as one interviewee said “people want to know that they are still working on the problem240.” Another 
way to manage expectations is through educating the community about potential risks and engaging 
the population before a disaster strikes. How to communicate with the public in order to manage 
expectations will be discussed in more detail in D4.2. 

6.3.2 Increase social resilience 

Furthermore, sharing information contributes to social resilience. D1.1 emphasizes that Folke241, Paton 
et al.242 and Norris243 found that social resilience can be increased through improvements in 
information and communication. Information and communication may refer to both the system and 
infrastructure for informing the public about danger, including how to act244. Moreover, both the 
literature review and the questionnaire (see section 4.4.5), found that there is an expectation for critical 
infrastructure operators to be information providers. Despite this, when interviewed very few CI 
operators said that they share information with the public during a disaster, indicating that this is an 
area where CI operators could have a big impact in increasing social resilience, if they change their 
communication policies accordingly. 

The kinds of information that should be shared include, but are not limited to: acknowledging when 
there has been a disruption, estimated service restoration times, official disaster information from 
official sources245, and how to act during and after a disaster (for example, turn off the gas). The 
following sections present ways in which to share information and communicate with the public. 

 

 

240 Personal interview with a member of Danish Emergency Management Agency (Oresund Region living lab actor). 14 April 2016. 

241 Folke, C. (2003). Freshwater for resilience: a shift in thinking. Philosophical Transactions of the Royal Society of London. Series 
B, Biological Sciences, 358(1440), 2027–2036. http://doi.org/10.1098/rstb.2003.1385. P. 2032. 

242 Paton, D., Smith, L., & Violanti, J. (2000). Disaster response: risk, vulnerability and resilience. Disaster Prevention and 
Management, 9, 173–180. Retrieved from 
http://www.ingentaconnect.com/content/mcb/073/2000/00000009/00000003/art00001. 

243 Norris, F. H., Stevens, S. P., Pfefferbaum, B., Wyche, K. F., & Pfefferbaum, R. L. (2008). Community resilience as a Metaphor, 
Theory, Set of Capacities, and Strategy for Disaster Readiness. American Journal of Community Psychology, 41(1-2), 127–150. 
http://doi.org/10.1007/s10464-007-9156-6. P. 130. 

244 Nguyen, K. V., and H. James. (2013). Measuring household resilience to floods: a case study in the Vietnamese Mekong River 
Delta. Ecology and Society 18(3): 13. http://dx.doi.org/10.5751/ ES-05427-180313 

245 It is important that critical infrastructure operators repeat messages from official sources, as studies have shown that “the 
repetition of the same information through multiple channels during emergencies can help communicate situational urgency to 
target audiences, thus making it more likely that they will take appropriate action to protect themselves and their family.” In 
New Zealand, the Ministry of Civil Defense & Emergency Management found that “when we consistently give the same 
messages, we reinforce each other’s advice and generate better public confidence and promote faster, better co-ordinated and 
informed actions by the public .” A key example of this is in can be seen at certain music festivals in Belgium where “the official 
social media accounts of [the] festivals would retweet messages from the Police and other ‘blue light’ organisations in the case 
of an incident.” Furthermore, people look for information from both official and unofficial sources during a disaster in order to 
corroborate what they have learned before taking appropriate action. This is also discussed in D2.2, Annex 4 Social Resilience 
Indicators. [Sources: New Zealand Ministry of Civil Defense & Emergency Management. “Working from the same page: 
consistent messages for CDEM.” June 2010 and Reilly et al. “A strategy for communication between key agencies and members 
of the public during crisis situations." CascEff project, Deliverable 3.3 (not yet published). ] 
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Share information in near real-time 

As discussed in section 4.4.1, the public expect to have access to near real time updates about disaster 
events. Not only does it help the public to understand and to be aware of the situation, but also new 
information permits the public to take the appropriate actions. Indeed, “research on disaster response 
has indicated that rapid exchange of up-to-date information about a given situation, through 
mechanisms such as online social media246, is a vital information resource that can affect life 
safety247,”248 increasing social resilience. Because it increases situational awareness, providing real-
time information contributes to reduce anxiety249 and helps the public as well as the first responders to 
take the appropriate decisions. It leads to a better and faster response to the crisis250. This increases 
resilience as good behaviour generally decreases recovery time after a disaster. 

Lastly, sharing information in real-time is crucial for CI operators because it helps citizens to adjust 
their expectations to more realistic ones251 (see section 6.3.1). 

Use social media 

While it is important to provide information on a wide variety of channels, social media use is 
especially important. As found in Deliverable 1.1, “social media would appear to have significant 
potential as a tool for empowering local communities to develop resilient characteristics and take 
greater responsibility for emergency management. Many of these sites can be used to develop systems 
and skills that enable local residents to ‘bounce back’ from incidents (faster)252.” As such, it is 
important for CI operators to use social media during and after crises. Furthermore, it would seem that 
the public expect critical infrastructure operators to use social media, as 74% of questionnaire 
respondents either agreed or strongly agreed with that statement (for more see section 4.4.5). A 
communication guide on how to use social media for critical infrastructure operators will be developed 
in D4.2. 

 

 

246 Shklovski, I., Palen, L., & Sutton, J. (2008) Finding Community Through Information and Communication Technology in 
Disaster Events. Proceedings of the ACM 2008 Conference on Computer Supported Cooperative Work (CSCW 2008), 
November, San Diego, pp. 127-136. 

247 Tierney K, Lindell MK and Perry RW (2001) Facing the Unexpected: Disaster Preparedness and Response in the United States. 
Washington, DC: Joseph Henry Press. 

248 Sutton, J. et al. (2014). Warning tweets : Serial transmission of messages during the warning phase of a disaster event. 

249 Saathoff, G., & Everly, G. S., Jr. (2002). “Psychological challenges of bioterror: Containing contagion”. International Journal of 
Emergency Mental Health, 4, 245–252. 

250 National Research Council. Reducing Disaster Losses Through Better Information. Washington, DC: The National Academies 
Press, 1999. doi:10.17226/6363. 

251 Joffe, H., Rossetto, T., Solberg, C., & O’Connor, C. (2013). A study of people living in three highly seismic areas. Earthquake 
Spectra, 29(2), 367–397. http://doi.org/10.1193/1.4000138 

252 Melkunaite, L. et al. International Survey. IMPROVER Project, Deliverable 1.1. (not yet published). 
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Respond to the public  

Research shows that synchronous (where you can respond) messages are more effective in eliciting 
action during an urgent situation253, and therefore CI operators should make a point of responding to 
the public via social media. Two-way communication has also been found to be fundamental to 
building trust and local impact254. It is especially important to respond to the public when using social 
media, as it generally encourages interaction and dialogue between users, creating information space 
that is essentially decentralized and devoid of hierarchy255. Furthermore, this would help to meet 
public expectations, as one respondent out of two on the questionnaire agree or strongly agree that he 
or she has an expectation for CI operators to respond to their questions and comments on their social 
media sites (for more information see section 4.4.5). A communication guide on how to use social 
media for critical infrastructure operators will be developed in D4.2. 

 

  

 

 

253 Stephens, Keri K., et al. (2013). Organizational Communication in Emergencies: Using Multiple Channels and Sources to 
Combat Noise and Capture Attention. Available at: doi:10.1111/hcre.12002. Accessed 3 May 2016. 

254 McDonald, S. (2016). Ebola: A Big Data Disaster. Privacy, Property, and the Law of Disaster Experimetnation. The Centre for 
Internet & Society. Available at: http://cis-india.org/papers/ebola-a-big-data-disaster. Accessed 22 April 2016. 

255 Giroux, J., Roth, F., & Herzog, M. (2013). Using ICS & Social Media in Disasters: Opportunities & Risks for Government. 
Center for Cecurity Studies/ETH Zurich. P. 5. Available at: http://www.isn.ethz.ch/Digital-
Library/Publications/Detail/?id=166079&lng=en. Accessed: 25 April 2016. 
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7 Conclusions 
This deliverable examined public expectations of critical infrastructure operators, media, and political 
leaders during and after disasters. After examining public expectations of the different critical sectors 
studied (food and essential goods, water, transportation, energy, housing/shelter, and communication), 
it appears that expectations are high. An expectation gap seems to exist between public expectations 
for and critical infrastructure operator’s ability to provide service in the aftermath of a disaster. 
Expectations are for a minimum level of service to continue to be provided and for there to be a rapid 
service recovery time. The public also expect CI operators to participate in the disaster response by 
providing: aid, means of evacuation, emergency shelter, and aid in long term recovery. The public 
expect to find disaster related information from both traditional and social media, and most people use 
a combination of sources to find information. Furthermore, the public expect CI operators to be 
information providers. There is an expectation for real time disaster information, and thanks in part to 
internet connected smart phones, the public expect to be able to take a more active role in the disaster 
response if they so choose. This has also increased expectations for two way communication during 
disasters including between the public and CI operators. Expectations for political leaders are mainly 
that they continue to do their job and to do it well during disaster events. Despite high expectations, 
the public does seem willing to tolerate a reduction in service during disasters, demonstrating their 
resilience. However, the questionnaire results would indicate that “years” is too long a time for a 
service reduction to last, which is reflective of the fact that as time since the disaster event increases, 
the desire to return to normalcy also increases.  

Expectations can be influenced by previous disaster experience, demographic factors such as age, 
gender, education level, or place of residence (rural or city), and culture. For this reason, it is 
especially important that critical infrastructure operators are aware of who their public stakeholders 
are and directly ask them their expectations in order to more effectively increase social resilience and 
set appropriate targets for implementation of CI resilience in their own sector. While it was thought 
that living near a living lab might influence expectations due to the proximity of critical infrastructure, 
this was not found to be the case. Another key factor influencing expectations is information. When 
provided with disaster related information, public expectations become more realistic. As such, 
providing information and communicating with the public are key to increasing social resilience. 

Based on these findings, a set of three social resilience criteria for critical infrastructure operators 
when responding to crisis situations was developed. First, CI operators need to know who their public 
stakeholders are and ask them what their expectations are. Then they need to meet expectations by: 
having a recovery time in line with public expectations; providing the expected minimum acceptable 
service level; and being part of the disaster planning process. Lastly, CI operators should share 
information about: service disruptions including estimated service recovery times; the disaster 
progress (repeating information provided by official sources); and how to act during and after a 
disaster.  
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8 Appendix 1 

8.1 Questionnaire: public expectations for critical infrastructure during and 
after disasters 

8.1.1 Welcome 

We would like to ask you to complete this questionnaire, which will explore public expectations for 
critical infrastructure during and after disasters. 

Before completing the questionnaire, please read the Background Information Form and fill in the 
Interview Consent Form. 

8.1.2 Background Information 

Principal Investigator: 

Laura Petersen 

Centre DAM Ile-de-France BP12 91680 Bruyères-le-Châtel  

T: +33169265486 E: petersen@emsc-csem.org 

Date: 11 February 2016 

The title of this research is IMPROVER: Improved risk evaluation and implementation of resilience 
concepts to critical infrastructure. The principal investigator of Task 4.1 is Laura Petersen, 
Environment, Resilience and Risk Engineer at EMSC.  

This project explores public expectations for critical infrastructure during and after disasters.  

Critical infrastructure refers to those services e.g. energy, water, transportation that are essential for 
the health, safety, security, economic or social well-being of people. Its disruption or destruction 
would likely have a significant impact upon the ability of a Member State to maintain those 
functions256.  

For the purposes of this questionnaire, a disaster is an event which has catastrophic consequences and 
significantly affects the quality, quantity, or availability of the service provided by the critical 
infrastructure. 

This study is examining critical infrastructure associated with four Living Labs: the Oslo Harbour; the 
Öresund region; Barreiro, Portugal; and the A4 highway between Paris and Strasbourg 

 

 

256 Council Directive 2008/114/EC of 8 December 2008 on the identification and designation of European critical infrastructures and 
the assessment of the need to improve their protection. Official Journal of the European Union, 23 December 2008. 
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Critical infrastructure operators are the actors who are in charge of the critical infrastructure, for 
example, the Oslo Port Authority for the Oslo Harbour or SANEF, a French motorway operator, for 
the A4 highway.  

As expectations are heavily influenced by previous experience, some of the questions will refer to 
your previous experiences in dealing with disasters. If you are uncomfortable about answering such 
questions, you are not required to do so.  

The anonymised data from the questionnaire will be used in publications, presentations and reports 
relating to understandings of social resilience. 

PROCEDURES  

The study involves the use of a questionnaire to explore public expectations for critical infrastructure 
during and after disasters. Participants will be members of the public who are 18 years old or older. 
The session should take about 10-15 minutes.  

Your participation is entirely voluntary and you are free to withdraw from the project at any point. If 
you are uncertain or uncomfortable about any aspect of your participation, please contact the Principal 
Investigator listed at the top of this letter to discuss your concerns or request clarification on any 
aspect of the study. 

8.1.3 Interview Consent Form 

If you consent to any data gathered being processed as outlined below, please complete this form. 

Title of Project: IMPROVER: Improved risk evaluation and implementation of resilience concepts to 
critical infrastructure 

Principal Investigator: Laura Petersen 

Centre DAM Ile-de-France BP12 91680 Bruyères-le-Châtel  

T: +33169265486 E: petersen@emsc-csem.org 

In signing this form (by selecting the radio button in item No. 1 below) I confirm that I have freely 
agreed to participate in the above project and have been briefed on what this involves. 

All data will be treated anonymously, and will be stored securely. 

Data collected may be processed manually and with the aid of computer software. 

1) I confirm that I have freely agreed to participate in the above project and have been briefed on what 
this involves. [Opt-in check box] 

8.1.4  Questions 

2. What is your gender? 

a. Select M/F 

3. Please select a country to describe your nationality 

a. Drop down menu of countries 

4. Your age 

a. Drop down menu of ages: 
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i. 18-24 years old 

ii. 25-34 years old 

iii.  35-44 years old 

iv. 45-54 years old 

v. 55-64 years old 

vi. 65-74 years old 

vii.  75 years or older 

5. What is the highest level of education you have completed? 

a. university or college or equivalent  

b. intermediate between secondary level and university (e.g. technical training) 

c. secondary school  

d. primary school only (or less) 

6. Do you have an account with a social media site such as Facebook or Twitter? 

a. Yes/No 

7. If Yes, please list a maximum of three sites that you use most frequently 

8. In order to establish your familiarity with the living labs, please indicate if you live near…?  

a. Oslo Harbour 

b. Öresund region 

c. Barreiro, Portugal 

d. A4 highway between Paris and Strasbourg 

e. I do not live near a living lab 

9. Have you ever experienced a disaster which did not cause any damage, e.g. experienced a 
hurricane but suffered no personal loss?  

a. Yes/No 

10. Have you ever experienced damage from a disaster, e.g. flood damage to your place of 
residence?  

a. Yes/No 

11. If Yes, did you have any assistance during the disaster?  

a. Yes/No 

12. From whom? (select all that apply) 

i. First responders, emergency management personnel, neighbours, volunteers, 
firemen, police, critical infrastructure operators, others. 

13. After a damaging disaster, my minimum tolerance in terms of potable water service is…? 
check all that apply: 

a. Drinking water from tanks provided (need to boil before drinking)  

b. Bottled drinking water provided  

c. Water still in tap, but restrictions on water usage (need to boil before drinking) 

d. Reduced Pressure 

e. I would not tolerate any change in service 
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14. After a damaging disaster, I'm willing to tolerate this reduced service of potable water for a 
maximum of? 

 
Years Months Weeks Days Hours 

Not at 
all 

Drinking water from 
tanks provided (need to 
boil before drinking) 

      

Bottled drinking water 
provided 

      

Water still in tap, but 
restrictions on water 
usage (e.g. need to boil 
before drinking) 

      

Reduced pressure       

 

15. After a damaging disaster, I would tolerate the following disruption(s) to the availability of 
essential goods e.g. food (check all that apply): 

a. International aid / food drops required  

b. Rationing  

c. Essentials only  

d. Limited supply of fresh produce  

e. I would not tolerate any disruption 

16. After a damaging disaster, I'm willing to tolerate this reduced service for a maximum of? 

 
Years Months Weeks Days Hours 

Not at 
all 

International aid / food 
drops required 

      

Rationing       

Essentials only       

Limited supply of fresh 
produce 

      

 

17. After a damaging disaster, I would tolerate the following disruption(s) to the usability of 
transportation (check all that apply): 

a. Transportation for emergency services only 

b. Alternative means (e.g. train as opposed to private car, ferry instead of bridge) 

c. Local diversion 
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d. Reduced capacity or frequency of service (e.g. trains going every half hour instead of 
every 10 minutes) 

e. I would not tolerate any disruption 

18. After a damaging disaster, I'm willing to tolerate a reduced service of transportation for a 
maximum of? 

 
Years Months Weeks Days Hours 

Not at 
all 

Transportation for 
emergency services 
only 

      

Alternative means (e.g. 
train as opposed to 
private car, ferry 
instead of bridge) 

      

Local diversion       

Reduced capacity or 
frequency of service 
(e.g. trains going every 
half hour instead of 
every 10 minutes) 

      

 

19. During and immediately after a disaster, I expect critical infrastructure operators to provide 
me with information: 

 Strongly 
agree 

Agree Unsure, 
neutral 

Disagree Strongly 
disagree 

Via calling 
their 
telephone 
number 

     

On their 
website 

     

On their 
social 
media sites 
(Facebook, 
Twitter) 

     

Through 
traditional 
media e.g. 
interviews 
with 
television 
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networks 
or the 
radio, 
press 
releases 

 

20. During and immediately after a disaster, I expect critical infrastructure operators to respond to 
my questions and comments on their social media sites e.g. Twitter. 

a. Strongly agree/agree/neutral/disagree/strongly disagree 

21. During and immediately after a disaster, I expect critical infrastructure operators to 

a. provide means of evacuation for the local population e.g. providing free buses to safe 
areas. 

i. Strongly agree/agree/neutral/disagree/strongly disagree 

b. open up their facilities for emergency sheltering if needed. 

i. Strongly agree/agree/neutral/disagree/strongly disagree 

22. After a damaging disaster, I expect aid from (check all that apply): 

b. Neighbours, volunteers, first responders, emergency management personnel, firemen, 
police, critical infrastructure operators, others, I do not expect aid. 

23. Following a disaster, I expect critical infrastructure operators to aid in my long term recovery. 

c. Strongly agree/agree/neutral/disagree/strongly disagree 
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9 Appendix 2 

9.1 Living lab interview schedule 

1. Tell me more about your position within ______________ (enter name of CI provider). 

2. Who do you consider as your public stakeholders?  

3. How do you communicate with public stakeholders? How often? 

4. Which of these communication channels do you think is most effective? Why?  

5. Do you have a communication strategy in place to communicate with the public during 
disasters? If so, please give a brief overview of this i.e. when was it introduced, name, 
organizational structure. 

6. Do you have a plan/strategy to increase disaster preparedness amongst members of the public? 
If so, please give a brief overview of this i.e. when was it introduced, name, organizational 
structure. 

7. From your perspective, what do you think the public’s expectations are in relation to critical 
infrastructure during disasters?  

8. What influence, if any, do you think your communication strategies have had upon these 
expectations? How would you like to influence them in the future? 

9.2 Relevant questions from expert and operator interview schedule 

1. From your perspective, what do you think the public’s expectations are in relations to critical 
infrastructures during disasters? 

2. Do you have a communication strategy for the public? If yes, how efficient do you think it is? 
How would you like it to be in the future? 
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10 Appendix 3 

10.1 List of interviewees 

Name Date of interview 

Oslo Harbour Authority (Oslo Harbour living lab 
actor) 

28 January 2016 

Norwegian energy sector operator (Oslo Harbour 
living lab actor) 

28 January 2016 

Member of the Norwegian Directorate for Civil 
Protection (DSB) (Oslo Harbour living lab actor) 

28 January 2016 

Danish Emergency Management Agency Personnel 
(Oresund Region living lab actor) 

14 April 2016 

Danish Insurance Expert (Oresund Region living 
lab actor) (2 people) 

14 April 2016 

Paul Theron, resilience expert from France 18 April 2016 

Gilles Teneau, researcher at the Centre 
d’investigation et de Recherches Expérimentales en 
Résilience Organisationnelle, also researcher 
associated with LEMNA (Université de Nantes), 
expert from France 

18 April 2016 

Italian Hospital operator 12 May 2016 

Norwegian energy sector (fuel) operator 22 April 2016 

Norwegian resilience expert 22 April 2016 

Norwegian electrical power production and 
distribution operator 

22 April 2016 

Norwegian water sector operator 22 April 2016 

Öresund transportation sector operator 17 May 2016 

Swedish resilience expert 4 May 2016 

Barreiro Municipal Water Network operators (3 
people) 

18 February 2016 

French transportation agents - DIR (A31 Highway 
living lab actors) (2 people) 

25 May 2016 

French transportation agents - DDT (A31 Highway 
living lab actors) (2 people) 

26 May 2016 
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11  Appendix 4 

11.1 Promotional images 

Promotional images were designed by Charlotte Farras257. Promotional images were made for each 
living lab as well as for the English language version of the questionnaire.  

 

 

Figure 11.1 English language questionnaire promotional image example 

 

Figure 11.2 Oresund Region questionnaire promotional image example 

 

 

257 EMSC.  



Criteria for critical infrastructures during crises 

www.improverproject.eu 98  

 

Figure 11.3 Oslo Harbour questionnaire promotional image example 

 

Figure 11.4 Barreiro Municipal Water Network questionnaire promotional image example 

 

Figure 11.5 A4 Highway questionnaire promotional image example 
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12 Appendix 5 

12.1 Living Lab Services 

Service/Living Lab Oslo Harbour Oresund 
Region 

Barreiro  A4 highway 

Transportation  X X  X 

Of people:     

Public transport X X   

Ferry X X   

Train  X X   

Metro  X   

Roadways for 
private car 

X X  X 

Airport X X   

Of goods:     

Trucks X X  X 

Airport X X   

Cargo ships X X   

Energy X X   

Windfarm  X   

Oil/Petrol  X    

Electricity     

Telecommunication  X   

Internet  X   

Potable Water   X  

Food Supply X X  X 

Emergency 
Services 

    

Firefighting water   X  
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13 Appendix 6 

13.1 Barreiro Municipality Facebook page statistics 

 

Figure 13.1 Barreiro Municipality Facebook page statistics 

Data provided by: Elisabete Carreira258 

  

 

 

258 INOV. 
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14 Appendix 7 

14.1 Sample description 

14.1.1 Sex distribution 
Male Female 

Numbers 230 167 

% 57% 41% 

14.1.2 Age distribution 

 
18-24 
years old 

25-34 
years old 

35-44 
years old 

45-54 
years old 

55-64 
years old 

65 years 
old and 
more 

didn't 
answer 

Numbers 31 107 105 74 50 12 24 

% 8% 27% 26% 18% 12% 3% 6% 

14.1.3 Education level distribution 

 
University or 
college or 
equivalent 

Intermediate 
between secondary 
level and university 
(e.g. technical 
training) 

Primary school 
only (or less) 

Secondary school 

Numbers 312 33 4 54 

% 77% 8% 1% 13% 

14.1.4 Social media use 

 
Yes No 

Numbers 361 42 

% 90% 10% 

14.1.5 Living Lab familiarity 

 
Barreiro, 
Portugal 

Öresund 
region 

Oslo Harbour A4 highway 
between Paris 
and 
Strasbourg 

I do not live 
near a living 
lab 

Numbers 133 24 18 39 187 

%total sample 33% 6% 5% 10% 46% 

14.1.6 Disaster experience  

 
Yes No 

Numbers 141 262 

% 35% 65% 

14.1.7 Damage experience 

 
Yes No 

Numbers 60 341 

% 15% 85% 
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14.1.8 Got assistance during a disaster 

 
Yes No 

Numbers 41 20 

% of those who experienced a crisis with damage 68% 33% 

From 
whom? 

First 
Responders 

Emergency 
Management 
Personnel 

Neighbours Volunteers Firemen Police CIO Others I did 
not 
get 
any 
help 

Numbers 
 

8 7 23 8 14 8 0 11 7 

% of those 
who 
experienced 
a crisis 
with 
damage 

13% 12% 38% 13% 23% 13% 0% 18% 12% 
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14.2 Sample description distributed by nationality of the respondents 

14.2.1 Sex 

 
% Male % Female 

Portugal 55% 45% 

Sweden 52% 48% 

Norway 62% 38% 

France 59% 41% 

14.2.2 Age 

 
18-24 
years old 

25-34 
years old 

35-44 
years old 

45-54 
years old 

55-64 
years old 

65 years 
old and 
more 

55 years 
old and 
more 

Portugal 4% 8% 33% 32% 19% 4% 23% 

Sweden 4% 28% 28% 23% 14% 3% 16% 

Norway 6% 49% 23% 9% 13% 0% 13% 

France 25% 40% 20% 11% 5% 0% 5% 

14.2.3 Education level 

 
University or 
college or 
equivalent 

Intermediate between 
secondary level and 
university (e.g. technical 
training) 

Primary 
school only 
(or less) 

Secondary school 

Portugal 72% 6% 1% 20% 

Sweden 74% 9% 1% 16% 

Norway 79% 11% 1% 9% 

France 89% 7% 0% 4% 

14.2.4 Social media use 

 
Yes No  

Portugal 86% 14% 

Sweden 93% 8% 

Norway 96% 4% 

France 91% 9% 

14.2.5 Disaster experience 

 
Yes No  

Portugal 13% 87% 

Sweden 60% 40% 

Norway 39% 61% 

France 37% 63% 
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14.2.6 Crisis experience 

 
Yes No  

Portugal 12% 88% 

Sweden 14% 86% 

Norway 10% 90% 

France 24% 76% 
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14.3 Questionnaire results 

14.3.1 Question 13: After a damaging disaster, my minimum tolerance in terms of potable 
water service is…? (check all that apply)  

 
 Drinking 

water from 
tanks 
provided 
(need to boil 
before 
drinking)  

Bottled 
drinking 
water 
provided 

Water still in 
tap, but 
restrictions on 
water usage 
(need to boil 
before 
drinking)  

Reduced 
Pressure 

I would not 
tolerate any 
change in 
service 

Total number 
of respondents 

207 227 170 133 8 

Percent of 
respondents 

51% 56% 42% 33% 2% 

Male 54% 60% 43% 37% 3% 

Female 47% 52% 40% 29% 1% 

18-24 years old 52% 65% 32% 29% 0% 

25-34 years old 48% 61% 48% 50% 1% 

35-44 years old 50% 56% 51% 32% 4% 

45-54 years old 54% 45% 36% 23% 1% 

55 years-old 
and older 

55% 56% 37% 23% 3% 

University, 
college or 
equivalent 

52% 55% 42% 36% 2% 

Non-university 51% 20% 20% 10% 1% 

France 40% 70% 34% 45% 3% 

Norway 58% 59% 62% 51% 1% 

Portugal 41% 60% 39% 22% 1% 

Sweden 80% 35% 34% 20% 1% 

A4 Highway 41% 74% 41% 51% 0% 

Barreiro  37% 60% 38% 22% 2% 

Oresund region 71% 50% 46% 33% 0% 

Oslo harbour 56% 50% 67% 50% 0% 

Not living near 
a living lab 

60% 51% 42% 35% 3% 

Previous 
disaster 
experience 

60% 56% 40% 33% 3% 

No previous 
disaster 
experience 

47% 56% 44% 33% 2% 

Previous 
damage 
experience 

42% 58% 33% 30% 7% 

No previous 
damage 
experience 

53% 56% 44% 34% 1% 
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14.3.2 Question 14: After a damaging disaster, I’m willing to tolerate this reduced service of 
potable water for a maximum of…? (check all that apply)  

 
 Years Months Weeks Days Hours Not 

at all 

Drinking water from tanks provided 
(need to boil before drinking) 

10 56 91 158 44 20 

3% 15% 24% 42% 12% 5% 

Bottled drinking water provided 
51 97 108 98 19 7 

13% 26% 28% 26% 5% 2% 

Water still in tap, but restrictions on 
water usage (need to boil before 
drinking) 

23 103 127 93 17 12 

6% 27% 34% 25% 5% 3% 

Reduced Pressure 
42 148 109 54 10 5 

11% 40% 30% 15% 3% 1% 

 

 Years Months Weeks Days Hours Not at all 

Drinking 
water from 
tanks 
provided 
(need to 
boil before 
drinking) 

France 3% 18% 18% 34% 15% 11% 

Norway 0% 19% 40% 31% 7% 1% 

Portugal 4% 9% 12% 52% 18% 6% 

Sweden 1% 16% 31% 45% 5% 1% 

Bottled 
drinking 
water 
provided 

France 23% 24% 24% 20% 5% 5% 

Norway 0% 42% 28% 25% 4% 0% 

Portugal 18% 20% 29% 31% 2% 1% 

Sweden 11% 21% 33% 21% 11% 4% 

Water still 
in tap, but 
restrictions 
on water 
usage 
(need to 
boil before 
drinking) 
 

France 3% 22% 34% 22% 9% 9% 

Norway 0% 33% 52% 14% 2% 0% 

Portugal 5% 21% 28% 37% 6% 2% 

Sweden 9% 42% 34% 13% 1% 0% 

Reduced 
Pressure 

France 21% 36% 33% 6% 0% 3% 

Norway 0% 55% 31% 14% 0% 0% 

Portugal 7% 28% 33% 25% 4% 3% 

Sweden 19% 52% 23% 5% 1% 0% 
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14.3.3 Question 15: After a damaging disaster, I would tolerate the following disruptions to 
the availability of essential goods e.g. food (check all that apply): 

 

 International 
aid/food 
drops 
required 

Rationing Essentials 
only 

Limited 
supply of 
fresh 
produce 

I would not 
tolerate any 
disruption 

Total number 
of respondents 

249 294 250 289 6 

Percent of 
respondents 

62% 73% 62% 72% 1% 

Male 59% 75% 60% 69% 2% 

Female 66% 71% 64% 75% 1% 

18-24 years 
old 

87% 77% 58% 74% 3% 

25-34 years 
old 

73% 72% 74% 84% 1% 

35-44 years 
old 

67% 72% 64% 73% 0% 

45-54 years 
old 

45% 72% 54% 61% 4% 

55 years-old 
and older 

46% 78% 54% 62% 2% 

University, 
college or 
equivalent 

42% 58% 42% 67% 0% 

Non-university 64% 74% 64% 76% 1% 

France 53% 74% 59% 60% 1% 

Norway 81% 73% 46% 84% 1% 

Portugal 65% 79% 93% 80% 1% 

Sweden 60% 72% 46% 54% 3% 

A4 Highway 54% 76% 79% 85% 0% 

Barreiro  74% 72% 44% 79% 0% 

Oresund 
region 

59% 74% 44% 53% 3% 

Oslo harbour 46% 71% 79% 88% 0% 

Not living near 
a living lab 

50% 67% 94% 67% 0% 

Previous 
disaster 
experience 

64% 73% 73% 82% 1% 

No previous 
disaster 
experience 

57% 73% 67% 79% 1% 

Previous 
damage 
experience 

65% 73% 60% 68% 2% 

No previous 
damage 
experience 

53% 67% 50% 72% 2% 

Total number 
of respondents 

63% 74% 64% 72% 1% 
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14.3.4 Question 16: After a damaging disaster, I’m willing to tolerate this reduced service for 
a maximum of…? 

 

 Years Months Weeks Days Hours Not 
at all 

International aid/food drops required 
32 66 103 115 35 21 

9% 18% 27% 31% 9% 6% 

Rationing 
36 112 132 86 12 8 

9% 29% 34% 22% 3% 2% 

Essentials only 
21 84 131 104 19 11 

6% 23% 35% 28% 5% 3% 

Limited supply of fresh produce 
38 120 133 76 4 1 

10% 32% 36% 20% 1% 0% 

 

 Years Months Weeks Days Hours Not at all 

International 
aid/food drops 
required 
Rationing 

France 11% 21% 38% 20% 6% 5% 

Norway 10% 21% 27% 32% 8% 3% 

Portugal 5% 11% 23% 46% 12% 3% 

Sweden 15% 23% 27% 14% 11% 11% 

Essentials 
only 
Limited 
supply of 
fresh 
produce 

France 11% 31% 29% 17% 8% 5% 

Norway 12% 37% 32% 17% 0% 2% 
Portugal 5% 18% 41% 31% 4% 1% 

Sweden 16% 39% 27% 17% 0% 1% 

International 
aid/food 
drops 
required 
Rationing 

France 5% 15% 42% 18% 9% 11% 

Norway 10% 37% 34% 17% 0% 1% 

Portugal 4% 17% 33% 38% 8% 0% 

Sweden 8% 27% 32% 28% 4% 1% 

Essentials 
only 

France 11% 32% 41% 13% 2% 2% 

Norway 16% 49% 24% 10% 0% 0% 

Portugal 4% 18% 43% 33% 2% 0% 

Sweden 15% 41% 28% 15% 0% 0% 
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14.3.5 Question 17: After a damaging disaster, I would tolerate the following disruption(s) to 
the usability of transportation (Check all that apply): 

 

 

Transportation 
for emergency 
services only 

Alternative 
means (e.g. 

trains as 
opposed to 
private car, 
ferry instead 

of bridge) 
Local 

diversion 

Reduced 
capacity or 

frequency of 
service (e.g. 
trains going 
every half 

hour instead 
of every 10 
minutes) 

I would not 
tolerate any 
disruption 

Total number 
of respondents 

262 345 318 318 0 

Percent of 
respondents 

65% 86% 79% 79% 0% 

Male 66% 86% 76% 77% 0% 
Female 63% 85% 82% 82% 0% 
18-24 years old 68% 87% 97% 87% 0% 
25-34 years old 69% 90% 93% 91% 0% 
35-44 years old 69% 83% 79% 80% 0% 
45-54 years old 61% 85% 68% 72% 0% 
55 years-old 
and older 

60% 88% 68% 62% 0% 

University, 
college or 
equivalent 

42% 75% 58% 83% 0% 

Non-university 66% 86% 81% 82% 0% 
France 62% 84% 70% 67% 0% 
Norway 61% 82% 96% 90% 0% 
Portugal 72% 97% 90% 85% 0% 
Sweden 66% 82% 57% 68% 0% 
A4 Highway 64% 90% 93% 85% 0% 
Barreiro  49% 77% 97% 90% 0% 
Oresund region 65% 83% 55% 65% 0% 
Oslo harbour 63% 79% 88% 71% 0% 
Not living near 
a living lab 

61% 94% 89% 72% 0% 

Previous 
disaster 
experience 

68% 89% 90% 88% 0% 

No previous 
disaster 
experience 

64% 91% 90% 86% 0% 

Previous 
damage 
experience 

66% 83% 73% 75% 0% 

No previous 
damage 
experience 

58% 78% 77% 82% 0% 

Total number 
of respondents 

66% 87% 79% 79% 0% 
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14.3.6 Question 18: after a damaging disaster, I’m willing to tolerate this reduced service of 
transportation for a maximum of…? 

 Years Months Weeks Days Hours Not 
at all 

Transportation for emergency services 
only 

14 37 70 137 94 23 

4% 10% 19% 37% 25% 6% 

Alternative means (e.g. trains as 
opposed to private car, ferry instead of 

bridge) 

56 118 127 81 6 3 

14% 30% 32% 21% 2% 1% 

Local diversion 

74 135 112 50 0 2 

20% 36% 30% 13% 0% 1% 

Reduced capacity or frequency of 
service (e.g. trains going every half 
hour instead of every 10 minutes) 

67 150 107 43 2 2 

18% 40% 29% 12% 1% 1% 

 

 Years Months Weeks Days Hours Not at all 

Transportation 
for emergency 
services only 

France 5% 6% 18% 38% 18% 14% 

Norway 3% 11% 29% 23% 26% 8% 

Portugal 5% 10% 18% 37% 26% 5% 

Sweden 1% 8% 16% 47% 24% 3% 

Alternative 
means (e.g. 
trains as 
opposed to 
private car, 
ferry instead of 
bridge) 

France 14% 29% 38% 15% 2% 3% 

Norway 19% 33% 34% 14% 0% 0% 

Portugal 12% 27% 32% 28% 2% 0% 

Sweden 17% 35% 35% 13% 1% 0% 

Local 
diversion 

France 28% 42% 27% 1% 0% 1% 

Norway 25% 43% 25% 7% 0% 0% 

Portugal 9% 30% 37% 25% 0% 0% 

Sweden 29% 38% 26% 6% 0% 0% 

Reduced 
capacity or 
frequency of 
service (e.g. 
trains going 
every half hour 
instead of 
every 10 
minutes) 

France 14% 50% 27% 8% 0% 2% 

Norway 29% 45% 22% 5% 0% 0% 

Portugal 9% 38% 35% 18% 1% 0% 

Sweden 29% 37% 27% 6% 0% 0% 

 



IMPROVER              Deliverable number: D4.1 

 

653390 111  

14.3.7 Question 19: During and immediately after a disaster, I expect critical infrastructure 
operators to provide me with information 

  Via calling their 
telephone number 

On their website 

On their social 
media sites 
(Facebook, 
Twitter) 

Through traditional 
media e.g. interviews 
with television networks 
or the radio, press 
releases 

Strongly agree 
111 220 184 311 

30% 57% 49% 78% 

Agree 
114 115 95 70 

31% 30% 25% 18% 

Unsure, neutral 
83 35 70 12 

22% 9% 19% 3% 

Disagree 
37 4 13 4 

10% 1% 3% 1% 

Strongly disagree 

28 10 16 1 

8% 3% 4% 0% 

 

  

Via calling their 
telephone number 

On their website 
On their social media 

sites (Facebook, 
Twitter) 

Through traditional 
media e.g. interviews 

with television 
networks or the radio, 

press releases 
  Port

ugal 
Nor
way 

Swe
den 

Fra
nce 

Port
ugal 

Nor
way 

Swe
den 

Fra
nce 

Port
ugal 

Nor
way 

Swe
den 

Fra
nce 

Port
ugal 

Nor
way 

Swe
den 

Fra
nce 

Stro
ngly 
agre
e 

31% 32% 21% 
45
% 

36% 63% 73% 
78
% 

37% 54% 53% 
64
% 

76% 73% 86% 
87
% 

Agre
e 

47% 28% 11% 
22
% 

43% 27% 19% 
16
% 

35% 22% 21% 
15
% 

20% 21% 8% 
12
% 

Uns
ure, 
neut
ral 

15% 25% 32% 
23
% 

14% 7% 6% 4% 18% 17% 21% 
16
% 

4% 3% 5% 1% 

Disa
gree 

3% 12% 17% 3% 2% 0% 0% 0% 3% 3% 1% 3% 0% 3% 0% 0% 

Stro
ngly 
disa
gree 

3% 4% 19% 6% 5% 3% 1% 1% 7% 4% 4% 1% 0% 0% 1% 0% 
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14.3.8 Question 20: During and immediately after a disaster, I expect critical infrastructure 
operators to respond to my questions and comments on their social media sites e.g. 
Twitter. 

  Respond to my questions and comments on their social media 
sites e.g. Twitter. 

Strongly agree 
95 

24% 

Agree 
126 

32% 

Unsure, neutral 
100 

25% 

Disagree 
51 

13% 

Strongly disagree 
26 

7% 

 

  Respond to my questions and comments on their social media sites e.g. 
Twitter.  

  
18-24 years old 25-34 years old 35-44 years old 45-54 years old 

55 years old  
and more 

Strongly agree 37% 20% 26% 28% 20% 

Agree 26% 28% 30% 29% 41% 

Unsure, neutral 17% 30% 25% 26% 20% 

Disagree 17% 15% 12% 11% 12% 

Strongly disagree 3% 7% 8% 6% 7% 

 

  
Respond to my questions and comments on their social media sites e.g. 

Twitter. 

  Portugal Norway Sweden France 

Strongly agree 23% 10% 24% 32% 

Agree 42% 26% 28% 29% 

Unsure, neutral 19% 39% 29% 26% 

Disagree 11% 16% 14% 11% 

Strongly 
disagree 

5% 10% 6% 3% 

 

  Respond to my questions and comments on their social media sites e.g. 
Twitter. 

  Social media users Social media non users 

Strongly agree 25% 10% 

Agree 33% 22% 

Unsure, neutral 23% 44% 

Disagree 13% 15% 

Strongly disagree 6% 10% 
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14.3.9 Question 21: During and after a disaster, I expect critical infrastructure operators to: 
  Provide means of evacuation for 

the local population e.g. 
providing free buses to safe areas 

Open up their facilities for 
emergency sheltering if 
needed 

Strongly agree 
286 299 
72% 75% 

Agree 
95 79 

24% 20% 

Unsure, neutral 
8 13 

2% 3% 

Disagree 
7 7 

2% 2% 

Strongly disagree 
0 1 

0% 0% 
 

  

Provide means of evacuation for the local 
population e.g. providing free buses to safe 

areas 

Open up their facilities for emergency 
sheltering if needed 

 

18-24 
years 
old 

25-34 
years old 

35-44 
years old 

45-54 
years old 

55 
years 
old  
and 
more 

18-24 
years 
old 

25-34 
years 
old 

35-44 
years 
old 

45-54 
years old 

55 
years 
old  and 
more 

Strongly 
agree 

68% 71% 75% 68% 68% 68% 71% 77% 76% 71% 

Agree 
26% 26% 20% 31% 31% 23% 20% 18% 20% 28% 

Unsure, 
neutral 

0% 2% 3% 1% 1% 6% 5% 3% 3% 1% 

Disagree 
6% 1% 2% 0% 0% 3% 3% 2% 1% 0% 

Strongly 
disagree 

0% 0% 0% 0% 0% 0% 1% 0% 0% 0% 

 

  

Provide means of evacuation for the local 
population e.g. providing free buses to 

safe areas 

Open up their facilities for emergency 
sheltering if needed 

  Portugal Norway Sweden France Portugal Norway Sweden France 
Strongly 
agree 

78% 69% 71% 65% 86% 68% 68% 74% 

Agree 
22% 28% 24% 24% 14% 21% 25% 20% 

Unsure, 
neutral 

0% 1% 3% 6% 1% 10% 0% 3% 

Disagree 
0% 1% 3% 5% 0% 1% 6% 2% 

Strongly 
disagree 

0% 0% 0% 0% 0% 0% 0% 2% 
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Provide means of evacuation for the 
local population e.g. providing free 

buses to safe areas 

Open up their facilities for emergency 
sheltering if needed 

  Social media users 
Social media non 
users 

Social media users 
Social media non 
users 

Strongly agree 
74% 61% 75% 71% 

Agree 
23% 29% 20% 21% 

Unsure, neutral 
1% 7% 3% 5% 

Disagree 
2% 2% 2% 2% 

Strongly disagree 
0% 0% 0% 0% 

 

14.3.10 Question 22: After a damaging disaster, I expect aid from (check all that apply) 
  First 

Responder
s 

Emergency 
Managemen
t Personnel 

Neighbour
s 

Volunteer
s 

Fireme
n 

Police CIO Other
s 

I do 
not 
expec
t any 
aid 

Total 
number of 
responses 

358 329 223 250 368 343 286 90 3 

Percent of 
respondents 

92% 84% 57% 64% 94% 88% 73% 23% 1% 

Male 87% 77% 53% 58% 90% 86% 70% 21% 1% 

Female 91% 88% 59% 67% 92% 84% 72% 22% 0% 

France 79% 67% 52% 51% 81% 61% 63% 13% 3% 

Norway 87% 73% 39% 49% 92% 92% 72% 18% 0% 

Portugal 93% 89% 59% 73% 96% 92% 76% 28% 0% 

Sweden 88% 89% 55% 59% 91% 83% 69% 19% 0% 

A4 79% 64% 62% 62% 79% 62% 62% 23% 3% 

Barreiro 93% 88% 60% 74% 95% 91% 76% 29% 1% 

Oresund 
Region 

92% 83% 71% 71% 100% 88% 63% 21% 0% 

Oslo 
Harbour 

94% 83% 44% 56% 94% 89% 61% 17% 0% 

Not living 
near a living 
lab 

87% 80% 50% 52% 90% 85% 71% 18% 1% 

Previous 
disaster 
experience 

87% 77% 60% 56% 89% 80% 65% 21% 1% 

No previous 
disaster 
experience 

90% 84% 53% 65% 93% 88% 74% 23% 0% 

Damage 
experience 

80% 75% 52% 53% 88% 78% 67% 27% 2% 

No damage 
experience 

91% 83% 56% 64% 92% 87% 72% 21% 1% 
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14.3.11 Question 23: Following a disaster, I expect critical infrastructure operators to aid in my 
long term recovery 

 Strongly agree Agree Unsure, neutral Disagree Strongly 
disagree 

Total number of responses 142 158 75 16 8 

Percent of respondents 36% 40% 19% 4% 2% 

Male 33% 44% 17% 3% 2% 

Female 38% 34% 20% 5% 2% 

University, college or 
equivalent 

33% 39% 21% 4% 3% 

Non-university 
43% 40% 12% 4% 0% 

Portugal 
55% 37% 6% 1% 0 

Norway 
17% 34% 32% 10% 6% 

Sweden 
25% 40% 26% 6% 1% 

France 
24% 42% 28% 0% 4% 

Öresund region 
21% 46% 21% 8% 4% 

Oslo Harbour 
22% 22% 50% 6% 0% 

Barreiro 
55% 37% 7% 1% 0% 

A4  
26% 46% 23% 0% 3% 

Not living near a living lab 
26% 41% 23% 6% 3% 

Previous disaster experience 
23% 45% 23% 6% 1% 

No previous disaster 
experience 

42% 36% 16% 3% 2% 

Damage experience 
28% 48% 20% 3% 0% 

No damage experience 
37% 38% 18% 4% 2% 

 


