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1.0 Introduction 

Modern emergency management theory recognises that it is often the public, not the 

emergency services, who will execute the first response during many national emergencies. 

ά!ŘŜǉǳŀǘŜ ƘƻǳǎŜƘƻƭŘ ŜƳŜǊƎŜƴŎȅ ǇǊŜǇŀǊŜŘƴŜǎǎ ŎƻǳƭŘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǊŜŘǳŎŜ ǘƘŜ ƴŜƎŀǘƛǾŜ 

consequences from disasters and ensure that people can care for themselves and their 

ŦŀƳƛƭƛŜǎ ŘǳǊƛƴƎ ǘƘŜ ŦƛǊǎǘ тн ƘƻǳǊǎ ŦƻƭƭƻǿƛƴƎ ŀ ŘƛǎŀǎǘŜǊέ ό[ŜǾŀŎ Ŝǘ ŀƭΦ нлмн ǇΦтнрύΦ 

This report presents a case study of Storm Emma and the cold spell which struck Ireland 

between the 28th of February and the 4th of March 2018 from a Protection Motivation 

Theory perspective.  The report covers: 

¶ Respondents perception of weather and climate-related risk perception before Storm 

Emma; 

¶ An assessment of the cause, level and pattern of worry ς before and during Storm 

Emma; 

¶ Household preparedness actions before and post Storm Emma; 

¶ Respondents reflections on their household preparedness and actions that should 

have been taken to prepare;  

¶ The extent to which respondents perceived they coped during Storm Emma; 

¶ Evidence of community and individuals providing support and assistance; 

¶ Respondents satisfaction with the Met Éireann weather warning system and the link 

between preparedness action and the Met Éireann weather warnings 

¶ Satisfaction with the national response to Storm Emma; 

¶ wŜǎǇƻƴŘŜƴǘǎΩ ǎƻŎƛƻ-demographic characteristics, with an emphasis on gender, 

settlement (urbanicity) and county; 

¶ An assessment of whether elements of protection motivation theory, worry and post-

event coping appraisal, influenced household preparedness before and following 

Storm Emma. 

The outline of the report is as follows:    

Section 2.0 Storm Emma & The Beast from the East: presents an overview of The Storm and 

a timeline of the events.  

Section 3.0 Background Literature: Protection Motivation Theory: provides an overview of 

Protection Motivation Theory and its key elements.  

Section 4.0 Methodology: details the methodological choices adopted in this case study, 

including the quantitative and qualitative data analysis used.  

Section 5.0 Weather Risk Perception: examines public perception of the impact, likelihood 

and overall risk rating for weather-related events. The weather-related risks considered were 
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drawn from the National Risk Register (2017): Flooding, Snow, Low Temperatures, High 

Temperatures, Storm, and Drought.   

Section 6.0 Profile of Respondents: describes the sample of respondents in terms of their 

socio-demographic characteristics.  

Section 7.0 The Public Response to the Storm: presents the findings from the case study of 

Storm Emma. Which includes:  

¶ Worry about the Storm ς cause, level and pattern of worry ς before and during Storm 

Emma; 

¶ Household Preparedness ς actions taken before The Storm and household 

preparedness items present within the home; 

¶ Actions which should have been taken to prepare for the Storm ς respondents 

reflections of other actions they should have taken with the benefit of hindsight;  

¶ Actions taken following the Storm to protect themselves or home against future 

severe weather events; 

¶ Community Response - examines the role played by the community during and 

immediately after The Storm; 

¶ Weather Warnings ς ǊŜǎǇƻƴŘŜƴǘǎΩ ƻǇƛƴƛƻƴǎ ƻŦ ǘƘŜ ŎǳǊǊŜƴǘ aŜǘ ;ƛǊŜŀƴƴ ǿŜŀǘƘŜǊ 

warning system and the alerts they received about The Storm; 

¶ Satisfaction with the National Response to Storm Emma. 

Section 8.0 Regression Analysis: Protection Motivation Theory: presents regression analysis 

results that investigate whether elements of protection motivation theory influenced 

household preparedness actions before and following The Storm.  

Section 9.0 Conclusion: Through a PMT Lens ς which includes a final PMT model based on 

Storm Emma. 

  



9 | P a g e 

 

нΦл {ǘƻǊƳ 9ƳƳŀ ϧ ¢ƘŜ .Ŝŀǎǘ ŦǊƻƳ ǘƘŜ 9ŀǎǘ 

 

Storm Emma was a severe weather event during the winter of 2018, causing record low 

temperatures, life-threatening blizzard conditions, massive countrywide disruption and the 

issuance of a nationwide red level alert and curfew (Met Éireann, 2019; NDFEM, 2019). This 

weather event resulted from the convergence of two discrete systems Storm Emma and the 

so-called Beast from the East (henceforth referred to as The Storm) over Ireland from the 28th 

February to the 4th March 2018 (Met Éireann, 2019; NDFEM, 2019).  

 

Extremely cold air usually situated above the North Pole during wintertime is typically 

confined by a protective stratospheric jet stream propagating around the Pole known as the 

Polar Vortex (Met Éireann, 2019). A meteorological phenomenon called Sudden Stratospheric 

Warming (SSW) can cause this jet stream to destabilize, releasing a cold air mass (Met Éireann, 

2019). This phenomenon occurred during the winter of 2018, liberating the very cold air mass, 

The Beast from the East, which was carried by the Easterly wind currents of a high-pressure 

system towards Ireland from Siberia (Met Éireann, 2019; NDFEM, 2019). The Beast from the 

East established itself over the country bringing with it unrelenting daytime temperatures of 

one to two degrees Celsius and sub-zero overnight lows (Met Éireann, 2019; NDFEM, 2019).  

 

Simultaneously, a low-pressure system, named Storm Emma by the Portuguese 

Meteorological Service, developed in the North Atlantic (Met Éireann, 2019). Another result 

of SSW is that high-pressure systems are pushed South and blocking low-pressure systems 

are pushed North. Where they collide, they create a weather front that typically occurs at 

global latitudes between 50-66 degrees North and results in very wet and unsettled weather 

upon the landmass beneath (Met Éireann, 2019; Ryan, 2020). Ireland is situated at these 

latitudes in the North-Western Hemisphere, which explains the country's unsettled, wet, 

variable and difficult to predict weather (Ryan, 2020). This front brought together bitterly cold 

dry air and a warm moisture-rich system resulting in large amounts of snowfalls, arctic 

temperatures and, because of the converging systems, high winds.  This combination resulted 

in blizzard conditions on the night of 1 March (Met Éireann, 2019; Ryan, 2020). The weather 

conditions Ireland experienced during The Storm had not been endured for almost 36 years - 
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since "The Big Snow" of January 1982 (DHPLG, 2018; NDFEM, 2019; Met Éireann, 2019; RTE, 

2020). 

 

2.1 Timeline 

11th of February 2018: there was a split in the stratospheric polar vortex over the North Pole 

just before the SSW occurred (Met Éireann, 2019a).  

16th of February 2018: the European Centre for Medium-Range Weather Forecasts (ECMWF) 

began deterministic modelling (with low certainty) of the potential path of the high-pressure 

system carrying the polar air mass. 

20th of February 2018: it was confirmed, with high probability, that the anticyclone emanating 

from Siberia would establish itself over Ireland around the 27th/28th February (Met Éireann, 

2019a; ECMWF, 2020). 

22nd of February 2018: Met Éireann informed the Severe Weather Team in the National 

Directorate for Fire and Emergency Management (NDFEM), Department of Housing, Planning 

and Local Government, of the system's arrival over Ireland and confirmed it would bring 

unseasonal low temperatures and significant snowfalls.  

23rd of February 2018: Met Éireann issued the first weather advisory (WA) for the event - that 

disruptive snow and exceptionally cold weather was expected from the 27th onwards (Met 

Éireann, 2019a). The NDFEM severe weather team decided to convene a meeting of the 

National Emergency Coordination Group (NECG) for Monday 26 February (Met Éireann, 

2019a; NDFEM, 2019). 

24th of February 2018: An update to the WA was issued. This WA warned of disruptive snow 

showers, particularly in the East and South East, perhaps merging into more persistent bands 

of snow. Met Éireann also began to monitor the development of a low-pressure system in the 

Mid Atlantic over the Bay of Biscay which was named 'Emma' by the Portuguese 

Meteorological Service. Met Éireann informed the NDFEM of the potential for mid-week 

blizzard conditions should the systems merge (Met Éireann, 2019a; NDFEM, 2019). 

25th of February 2018: Storm Emma is tracked moving towards the Azores and Portugal 

bringing heavy rain and predicted to move northwards pushing up against the established 

anticyclone air mass. Update on WA confirmed that ground temperatures would be 5 to 10 

degrees below normal, with significant wind chill and penetrating severe frosts. Snow 
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showers would become more widespread with significant and disruptive accumulations (Met 

Éireann, 2019a; NDFEM, 2019). "The Irish Times" began coverage of the event and used the 

name "the Beast from The East" (McGreevy, 2018).  

26th of February 2018: The first meeting of the NECG took place.  All Local Authorities were 

contacted and requested to activate their crisis management teams, local co-ordination 

centres, and any other arrangements they deemed necessary. The objective was to keep the 

country running, with an emphasis on public safety preparation (Clancy, 2019; NDFEM, 2019). 

Update to WA: sustained night-time sub-zero temperatures with day-time lows of -1 to 2°C 

(Met Éireann, 2019a).   

27th of February 2018: Night-time snow showers fuelled by moisture picked up from the Irish 

Sea began to affect the South and East, eventually moving West and bringing accumulation 

of 5-10cms of snow in places. NECG advised that school closures are a matter for each School 

Board of Management, food supplies, supply chains and other essential services are to remain 

open (Clancy, 2019 DHPLG, 2018c). NECG urged the public to take preparatory mitigation 

measures. Employers were asked to spend the day planning and making the necessary 

arrangements for their employees, taking into account the forecasted weather and 

anticipated travel conditions on Thursday evening into Friday (DHPLG, 2018c). The first 

mention of Storm Emma by the NECG was printed by "The Irish Times" (Burns, 2018; DHPLG, 

2018c). 

28th of February 2018: Storm Emma began to move northwards and Met Éireann issued the 

first red warning for Dublin, Kildare, Louth, Wicklow and Meath from 0500 28 February until 

1200 on the 1 March (Met Éireann, 2019a NDFEM, 2019).  NECG closed all state schools in 

areas covered by the red alert on Thursday 1 and Friday 2 March. Bus Éireann services 

provided under the Dept. of Education and Skills School Transport Schemes were cancelled 

once a red status warning was announced. Schools in other areas not affected by red level 

warning decided on a case-by-case basis (DHPLG, 2018d). 2300 Met Éireann issued a red 

warning for the entire country (Met Éireann, 2019a). 

1st of March 2018: NEGC issued a stay-at-home advisory stating that everyone must be 

indoors by 1600 until 1500 on the 2 March. Instructions were issued that motorways should 

remain open, and emergency services would respond as required. Dublin Bus and Bus Éireann 

services were suspended, Irish Rail was operating with significant delays and cancellations, 
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and Dart services were suspended. Dublin Airport operated with significant delays and 

cancellations, and ferry services were cancelled (DHPLG, 2018e; Met Éireann, 2019a). By 1800 

Storm Emma moved northwards bringing persistent snow, sub-zero temperatures and strong 

easterly winds to the South and South-East and, finally, to the rest of the country overnight 

and into Friday 2 March.  

 2nd of March 2018: The shelter in place advisory was withdrawn at 0745. NECG urged no 

unnecessary travel. Met Éireann red level snow warning remained in place on Friday morning 

for Munster, Leinster and County Galway. An orange level warning was in place in the rest of 

the country (NDFEM, 2019). 

3rd of March 2018: Dublin Port reopens to tankers for oil distribution. 

5th of March 2018: All major transport routes were open. There was a risk of flooding due to 

thawing snow, and the NECG continued to issue community resilience and safety messages. 

7th of March 2018: Final meeting of the NECG. Most Local Authorities stood down, some 

backlog with oil deliveries, warning of possible flooding, and water shortages remained. No 

press conference on this date, but a press release was issued. The NECG stood down (Clancy, 

2019). 

 

2.2 Timeline of Weather Warnings (Met Éireann, 2019a) 

¶ Friday 23rd of February: Yellow warning, very cold weather forecast, severe wind chill, 

frosts and snow. 

¶ Saturday 24th of February: Yellow warning for snow showers merging into more 

persistent bands of snow from midweek, particularly in the East and Southeast. 

¶ Sunday 25th of February: Yellow warning for air and low ground temperatures, 5-10 

degrees below normal, wind chill, and snow showers which will become heavier 

through midweek, disruptive accumulations of snow. 

¶ Monday 26th of February: Orange warning for Dublin, Carlow, Kildare, Laois, Louth, 

Wicklow and Meath. 4-6cms of snow expected. A yellow warning for the rest of 

Ireland. 

¶ Tuesday 27th of February: Orange and Yellow warnings remain in place. 
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¶ Wednesday 28th of February: Red warning for Munster and Leinster @1100, orange 

warning Connaught, Monaghan and Cavan. 2300 Red Warning covering all of Ireland, 

snow showers, significant accumulations, blizzard conditions will develop. 

¶ Thursday 1st of March: Red warning for Munster, Leinster, Connacht, Cavan, 

Monaghan and Donegal. Sub-zero temp and icy conditions, strong Easterly winds, and 

blizzard conditions with exceptionally high accumulations of snow. 

¶ Friday 2nd of March: Red warning for Munster, Leinster, and Galway.  Snow 

accumulations continuing. End of Red warning. 

¶ Saturday 3rd of March: Orange warning for Munster, Leinster Monaghan. Some snow 

widespread, treacherous surfaces, and rain spreading from the South with the 

potential for flooding.  

¶ Sunday 4th of March: Orange warning for warning Munster, Leinster, Cavan and 

Monaghan. Widespread snow (lying) and ice will continue to lead to hazardous 

conditions.  Risk of localized flooding. 

¶ Monday 5th of March: Orange warning for Leinster. Deep snow remaining in places, 

localized flooding risk. 

¶ Tuesday 6th of March: Warnings lifted. 

 

2.3 Impacts of Storm Emma (Met Éireann, 2019a) 

2.3.1 Travel 

Storm Emma caused severe disruption to the transport network with many cars abandoned 

in many places. Air transport experienced many flight cancellations and airport closures with 

over 70,000 passengers stranded. Many rural locations cut off for several days. Public 

transport nationwide including bus, rail and Luas came to a standstill. Many ferry services 

were cancelled. 

 

2.3.2 Power and Water Outages 

The ESB reported over 100,000 homes and businesses lost power. Eir reported more than 

10,000 were without telephone or broadband and Irish water confirmed that 18,000 people 

were without water across the country. 
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2.3.3 Disruption to Other Services 

Critical HSE staff stayed overnight in hotels, in temporary accommodation in hospitals, or 

were transported to work by the fire services, the defence forces, and civil defence.  Colleges, 

schools, businesses, leisure centres, public libraries, public offices and community centres 

were shut down. Some coastal flooding was reported during high tides in towns along the 

East and South coasts.  

 

2.3.4 Farming 

Some farmers, especially in the Southeast and East, suffered significant loss of crops, 

machinery and livestock due to the cold and as a result of shed collapse. There were fodder 

shortages and food shortages. Growers in the soft fruit and nursery stock sectors were also 

badly hit by the heavy snowfall with tunnels and glasshouses collapsing. 
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оΦл .ŀŎƪƎǊƻǳƴŘ [ƛǘŜǊŀǘǳǊŜΥ tǊƻǘŜŎǘƛƻƴ aƻǘƛǾŀǘƛƻƴ 

¢ƘŜƻǊȅ 
Protection Motivation Theory (PMT) originates from research into health psychology that 

focused on explaining the impact fear can have on health-related behaviours (Rogers, 1975; 

Floyd et al., 2000). Higbee (1969) explains that the basis of fear or threat appeals in health 

risk communication is to associate an undesirable or unsafe practice (e.g., smoking) with 

negative consequences (e.g., cancer). The fear appeal for the cessation of smoking relates the 

negative consequences, the self-efficacy of the response (i.e., quitting smoking), and the 

lessening the risk of the consequence becoming an actuality.  

 

The motivation behind both health protection and disaster preparedness are encouraged by 

the same principles; recognition and assessment of the danger and efficacious mitigation 

options (Westcott et al., 2017). The core elements of Protection Motivation are outlined in 

Figure 1 below. 

 

Figure 1: Schema of The Protection Motivation Theory (Rogers, 1975, p. 99) 

 

Figure 2 sets out the two key cognitive processes, threat appraisal and coping appraisal, that 

together influence the decision to take protective action, or not (Rogers and Prentice-Dunn 

1997; Floyd et al., 2000).  
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Figure 2: Model of Protection Motivation Theory (Reproduced from Floyd et al., 2000, 

p.410) 

 

The first process, threat appraisal, is used to weigh risk (Rogers and Prentice-Dunn, 1997). The 

threat appraisal process is understood to commence first, as identification of the threat must 

exist before a protective response can be evaluated (Floyd et al., 2000). It considers the 

severity of the outcome and the probability of occurrence (vulnerability or expectancy of 

exposure).  ¢ƘŜǎŜ ŀǊŜ ƻŦǘŜƴ άsubjective judgment[s] that people make about the 

ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŀƴŘ ǎŜǾŜǊƛǘȅ ƻŦ ŀ ǊƛǎƪΦέ ό5ŀǊƪŜǊ нлмоύΦ  

 

¶ Severity is defined as ά¢ƘŜ ƳŀƎƴƛǘǳŘŜ ƻŦ ǘƘŜ ŘŀƳŀƎŜ Χέ ƛƴ ƻǘƘŜǊ ǿƻǊŘǎ ǘƘŜ ƛƳǇŀŎǘ 

that an event may haveΥ άThe effects that the consequences have on specified values 

όǎǳŎƘ ŀǎ ƘǳƳŀƴ ƭƛŦŜ ŀƴŘ ƘŜŀƭǘƘΣ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ŜŎƻƴƻƳƛŎ ŀǎǎŜǘǎύέ (SRA 2018, p.6). 

¶ Vulnerability is defined as άŀ ƳŜŀǎǳǊŜ ƻŦ ǘƘŜ ǇǊƻǇŜƴǎƛǘȅ ƻŦ ŀƴ ƻōƧŜŎǘΣ ŀǊŜŀΣ ƛƴŘƛǾƛŘǳŀƭΣ 

ƎǊƻǳǇΣ ŎƻƳƳǳƴƛǘȅΣ ŎƻǳƴǘǊȅ ƻǊ ƻǘƘŜǊ Ŝƴǘƛǘȅ ǘƻ ƛƴŎǳǊ ǘƘŜ ŎƻƴǎŜǉǳŜƴŎŜǎ ƻŦ ŀ ƘŀȊŀǊŘΩ 

(CoǇǇƻƭŀΣ нлмрΣ ǇΦмфоύΦ Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ά±ǳƭƴŜǊŀōƛƭƛǘȅ ƛǎ ǘƘŜ ƭƛƪŜƭƛƘƻƻŘ ǘƘŀǘ ŀƴ 

ƛƴŘƛǾƛŘǳŀƭ ƻǊ ƎǊƻǳǇ ǿƛƭƭ ōŜ ŜȄǇƻǎŜŘ ǘƻ ŀƴŘ ŀŘǾŜǊǎŜƭȅ ŀŦŦŜŎǘŜŘ ōȅ ŀ ƘŀȊŀǊŘέ ό/ǳǘǘŜǊ 

1993). 

 

Fear is associated with the threat appraisal in effecting protection motivation (Rogers and 

Prentice-Dunn 1997). Fear is defined aǎ άŀƴ ŀŦŦŜŎǘƛǾŜ ǎǘŀǘŜ ǇǊƻǘŜŎǘƛƴƎ ƻƴŜ ŀƎŀƛƴǎǘ ŘŀƴƎŜǊ ƻǊ 

ŀ ƳƻǘƛǾŀǘƛƻƴŀƭ ǎǘŀǘŜ ƭŜŀŘƛƴƎ ƻƴŜ ŀǿŀȅ ŦǊƻƳ ǎƻƳŜǘƘƛƴƎέ (Rogers 1975, p.95). Described as a 

sub-ŎƻƳǇƻƴŜƴǘΣ ƛǘ άǇƭŀȅǎ an indirect role in threat appraisal by affecting the estimate of the 

ǎŜǾŜǊƛǘȅ ƻŦ ǘƘŜ ŘŀƴƎŜǊέ όDǊƻǘƘƳŀƴƴ ŀƴŘ wŜǳǎǎǿƛƎ нллсΣ ǇΦмлрύΦ Rogers and Prentice-Dunn 

(1997) emphasise that factors other than fear and threat have shown to play motivating roles 

in assessing risks and protective actions. 

The second key factor is coping appraisal, which occurs ǿƘŜƴ άƛƴŘƛǾƛŘǳŀƭǎ ǇŜǊŎŜƛǾŜ ǘƘŀǘ ǘƘŜ 

ŀǾŀƛƭŀōƭŜ ǇǊƻǘŜŎǘƛǾŜ ƳŜŀǎǳǊŜǎ ŀǊŜ ŜŦŦŜŎǘƛǾŜΣ Ŝŀǎȅ ŀƴŘ ƴƻǘ ǘƻƻ Ŏƻǎǘƭȅέ όtƻǳǎǎƛƴ Ŝǘ ŀƭΦΣ нлмпΣ ǇΦ 

70). Coping appraisal incorporates three components: response efficacy, self-efficacy and 

ǊŜǎǇƻƴǎŜ ŎƻǎǘǎΦ ¢ƻƎŜǘƘŜǊΣ ǘƘƛǎ άǇǊƻŎŜǎǎ ŜǾŀƭǳŀǘŜǎ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ŎƻǇŜ ǿƛǘƘ ŀƴŘ ŀǾŜǊǘ ǘƘŜ 

ǘƘǊŜŀǘŜƴŜŘ ŘŀƴƎŜǊΦέ όCƭƻȅŘ Ŝǘ ŀƭΦΣ нлллΣ ǇΦпммύΦ 

¶ wŜǎǇƻƴǎŜ ŜŦŦƛŎŀŎȅ ƛǎ άǘƘŜ ōŜƭƛŜŦ ǘƘŀǘ ǘƘŜ ŀŘŀǇǘƛǾŜ ǊŜǎǇƻƴǎŜ ǿƛƭƭ ǿƻǊƪΣ ǘƘŀǘ ǘŀƪƛƴƎ ǘƘŜ 

protective actƛƻƴ ǿƛƭƭ ōŜ ŜŦŦŜŎǘƛǾŜ ƛƴ ǇǊƻǘŜŎǘƛƴƎ ǘƘŜ ǎŜƭŦ ƻǊ ƻǘƘŜǊǎΦέ όCƭƻȅŘ Ŝǘ ŀƭΦΣ нлллΣ 

p.411). 
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¶ Self-ŜŦŦƛŎŀŎȅ άǘƘŜ ǇŜǊǎƻƴΩǎ ōŜƭƛŜŦ ǘƘŀǘ ƘŜ ƻǊ ǎƘŜ ƛǎ ƻǊ ƛǎ ƴƻǘ ŎŀǇŀōƭŜ ƻŦ ǇŜǊŦƻǊƳƛƴƎ ǘƘŜ 

ǊŜǉǳƛǎƛǘŜ ōŜƘŀǾƛƻǊέ όaŀŘŘǳȄ ŀƴŘ wƻƎŜǊǎ мфуоΣ ǇΦптлύΦ 

¶ Response costs account for a ǇŜǊǎƻƴΩǎ ŜǎǘƛƳŀǘƛƻƴ ƻŦ Ƙƻǿ Ŏƻǎǘƭȅ ƛǘ ǿƻǳƭŘ ōŜ ǘƻ 

implement the protective response (Floyd et al., 2000). These costs can include 

financial, personal, time and general effort (Floyd et al., 2000). 

 

The PMT appraisal outcome can be categorised into three states: the decision (or intention) 

to take protective action, continue taking action, or inhibit commencing an action.Rogers 

(1975) and Maddux and Rogers (1983) emphasised that this decision-making process  focuses 

on adverse events and understanding the effect of fear. While PMT has been applied 

extensively across the health sphere, it has also been applied to areas where risk messaging 

is involved (Olson and Zanna, 1993, p. 139). For example, Grothmann and Patt (2005) 

ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ ta¢ Ŏŀƴ ŜȄǇƭƻǊŜ ƛƴŘƛǾƛŘǳŀƭǎΩ ōŜƘŀǾƛƻǳǊ ǊŜƎŀǊŘƛƴƎ ŜƳŜǊƎŜƴŎȅ ǇǊŜǇŀǊŜŘƴŜǎǎΦ 

Given that the motivation behind both health protection and emergency preparedness are 

encouraged by the same principles, it recognises the threat and evaluates the mitigation 

options (Westcott et al., 2017). 
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пΦл aŜǘƘƻŘƻƭƻƎȅ 

4.1 Data Collection 

A questionnaire was administered online (anonymously using Qualtrics) through May and 

June 2018τapproximately two months after The Stormτwith participants voluntarily opting-

in on behalf of their household across the entire island of Ireland. Social networking sites 

(Twitter; Facebook; LinkedIn) were used to promote the questionnaireτwhich included the 

use of paid promoted linksτ and it was also promoted using official social media accounts, 

such as the Met Éireann (the national meteorological service), County Councils (Local 

Government), the Office of Emergency Planning, and Dublin Fire Brigade. 

 

Data was collected from 4451 households. The household socio-demographic characteristics 

ƻŦ ǘƘƻǎŜ ǎǳǊǾŜȅŜŘ όспΦф҈ ƻŦ ƘƻǳǎŜƘƻƭŘǎ ŜŀǊƴŜŘ ƭŜǎǎ ǘƘŀƴ ϵтлΣлллΣ ŀƴŘ тлΦм҈ owned their 

home) matched closely the latest Irish census data from 2016: 62.6% had a gross income of 

ƭŜǎǎ ǘƘŀƴ ϵслΣллл ό/{hΣ нлмсύΤ стΦс҈ ƘƻƳŜƻǿƴŜǊǎƘƛǇ ό/{hΣ нлмсύΦ CǳǊǘƘŜǊƳƻǊŜΣ ǘƘŜ /{h 

reported 31.4% of people in Ireland lived in a rural area which also closely matched the survey 

data (30%) (CSO, Urban and Rural Life in Ireland, 2019). However, the individual socio-

demographic characteristics of those who completed the survey did not perfectly align with 

the population in the case of both gender (with an over-representation of females) and 

ǊŜǎǇƻƴŘŜƴǘΩǎ ŀƎŜ όǿƛǘƘ ŀƴ ǳƴŘŜǊǊŜǇǊŜǎŜƴǘŀǘƛƻƴ ƻŦ ƻƭŘŜǊ ǇŜƻǇƭŜ ǿƛǘƘƛƴ ǘƘŜ ŀƎŜ ǊŀƴƎŜ срҌύ 

(CSO, 2016). 

 

4.2 Quantitative Data Analysis 

Before analyzing, the data was checked and cleaned to prevent errors in the dataset 

impacting results (Van den Broeck et al., 2005). The data were screened to identify anomalies 

such as missing values, outliers determined to be impossible values, and inconsistencies in 

data.  In the case of missing values, imputation for variables was carried out where possible, 

based on the individuals' responses to other questions. This imputation was only completed 

when inferences could be made with certainty.  Impossible, obviously erroneous values for 

variables were recoded as missing values.      

 

The quantitative analysis was carried out using the statistical software package STATA 

(StataCorp Release 16.1/SE). Descriptive statistics (frequencies and measures of central 

tendency) were presented to provide an overview of all responses. Breakdowns of responses 

by respondents' gender, county, and settlement type (urbanicity), were provided for items of 

interest. Basic statistical tests were performed to check whether observed differences in 

results are statistically significant. These included t-tests for differences in mean, Kruskal 

Wallis tests which checked whether responses for different groups are drawn from the same 

distribution, and Chi-square tests of independence between variables. The final section was 
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then assessed using various regression analysis techniques (see 8.0 Regression Analysis: 

Protection Motivation Theory). 

 

4.3 Analysis of Qualitative Data 

The methodology adopted by this study is based on content analysis as defined by 

Krippendorff (2004, 2013) who drew on the work of Lasswell (1946) in his development of 

this methodological framework. Maykut and Morehouse (1994) point out: "words are the way 

that most people come to understand their situations, we create our world with words, we 

explain ourselves with words, we defend and hide ourselves with words", thus, in qualitative 

data analysis and presentation: "the task of the researcher is to find patterns within those 

words and to present those patterns for others to inspect (p18).  

 

Framed by a focus-of-inquiry, data were collected using an online questionnaire that included 

open-ended questions designed to allowed respondents to articulate their perceptions and 

experiences freely. In analyzing data generated in this format, responses were not grouped 

according to pre-defined categories, rather salient categories of meaning and relationships 

between categories were derived from the data itself through a process of inductive 

reasoning known as coding units (Stemler, 2001). This process involved breaking down the 

data into discrete 'incidents' (Glaser and Strauss, 1967) or 'units' (Lincoln and Guba, 1985) and 

coding them into categories.  

 

NVivo software was used to organize and interpret the data. It must be stressed that in using 

qualitative data analysis software, the researcher does not capitulate the hermeneutic task 

to the logic of the computer; rather the computer is used as a tool for efficiency and not as a 

tool which in and of itself conducts analysis and draws conclusions. As Fielding and Lee (1998) 

explain, qualitative researchers "want tools which support analysis, but leave the analyst 

firmly in charge" (p167). Importantly such software serves as a tool for transparency; logging 

data movements and coding patterns, and mapping conceptual categories and thought 

progression. 

 

There were eight discrete cycles of analysis (see below and in Appendix One).  

 

Phase 1 ς Downloading qualitative comments and demographic and other profiling 

information into a table for import into a computer-aided qualitative data analysis system 

(CAQDAS) known as NVivo. 

 

Phase 2 ς Generating Initial Codes involved broad participant-driven initial coding of the 

survey submissions to deconstruct the data from its original chronology into initial non-

hierarchical general codes.  
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Phase 3 ς Categorization of Codes involved re-ordering codes identified and coded in phase 1 

into categories of codes by grouping related codes under these categories and organizing 

them into a framework that made sense to further the analysis of this particular data set and 

research questions.   

 

Phase 4 ς Coding On involved breaking down the now restructured categories into sub-

categories to offer more in-depth understanding of the highly qualitative aspects under 

scrutiny and to consider divergent views, negative cases, attitudes, beliefs and behaviours 

coded to these categories and to offer clearer insights into the meanings embedded therein. 

 

Phase 5 ςData Reduction involved consolidating and refining codes into a more abstract and 

conceptual map or final framework of codes. 

 

Phase 6 ς Involved writing analytical memos against the higher-level codes to accurately 

summarise the content of each category and its codes and propose empirical findings against 

such categories. These memos considered 4 key areas: 

1. The content of the themes and categories of codes on which it was reporting 

2. The patterns where relevant (for example levels of coding, although this could be used 

to identify exceptional cases as well as shared experiences) 

3. Background information recorded against respondents and any patterns that may 

exist in relation to participant profiles and demographics. 

4. Situating the code(s) in a storyboard or creating a narrative which considers 

relatedness of codes to each other and drawing and describing inferences and their 

importance to addressing the research question, and sequencing disparate codes and 

clusters of codes into a story which is structured and can be expressed in the form of 

a coherent and cohesive set of outcome statements or findings. 

 

Phase 7 ς Validation involved testing, validating and revising analytical memos to self-audit 

proposed findings by seeking evidence in the data beyond textual quotes to support the 

stated findings and seeking to expand on deeper meanings embedded in the data.  

 

Phase 8 ς Synthesizing analytical memos into a coherent, cohesive, and well-supported 

outcome statement or findings report offering a descriptive account of respondents' 

experiences during The Storm.   
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рΦл ²ŜŀǘƘŜǊ wƛǎƪ tŜǊŎŜǇǘƛƻƴ 
 

Three months before the Storm hit Ireland, the project team surveyed more than 6000 

households in Ireland. The survey gathered information relevant to six weather-related 

events: flooding, snow, low temperatures, high temperatures, storm, and drought.  

Respondents assessed the likelihood of each affecting them or their home on a five-point 

scale, where 1= extremely unlikely, 2 = very unlikely, 3 = unlikely, 4 = likely, and 5 = very likely. 

They also identified the level of impact they believed each event would have on them or their 

home, should it occur, on a five-point scale, with 1 = very low, 2 = low, 3 = moderate, 4 = high 

and 5 = very high.   

 

Figure 3 sets out the percentage of respondents who stated each possible likelihood-impact 

combination for each of the weather-related events.  In each panel, impact is measured on 

the horizontal axis (i.e., perceived impact is higher moving rightwards in the table) and 

likelihood is on the vertical axis (perceived likelihood is higher moving upwards in the table).  

The values are colour-coded to identify readily the regions of the matrices where 

respondents' responses are concentrated.  
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  FLOOD   SNOW   

  Impact   Impact   

  1 2 3 4 5 Total  1 2 3 4 5 Total  

L
ik

e
lih

o
o

d 

5 0.2 0.2 0.4 0.4 0.8 2.1 5 0.2 1.1 2.7 3.6 2.9 10.5  

4 0.2 1.3 2.5 2.5 1.4 7.7 4 1.5 10.1 19.0 7.3 1.3 39.2  

3 1.7 7.1 8.2 5.3 3.1 25.3 3 3.2 12.3 11.6 2.4 0.6 30.1  

2 3.2 8.2 5.3 4.0 1.9 22.6 2 2.1 6.2 3.9 1.0 0.2 13.4  

1 20.1 8.6 4.9 5.1 3.6 42.3 1 3.2 1.7 1.2 0.4 0.2 6.8  

 Total 25.4 25.4 21.3 17.2 10.8  Total 10.2 31.3 38.5 14.8 5.3   

                

                

  LOW TEMPERATURES   HIGH TEMPERATURES   

  1 2 3 4 5 Total  1 2 3 4 5 Total  

L
ik

e
lih

o
o

d 

5 0.6 3.2 6.7 5.4 3.5 19.4 5 0.3 0.6 0.8 0.4 0.5 2.7  

4 2.1 14.0 21.1 7.4 1.2 45.7 4 0.4 3.2 4.6 1.0 0.3 9.5  

3 2.7 9.6 7.3 1.1 0.4 21.0 3 5.7 17.1 10.8 1.5 0.5 35.5  

2 1.6 4.9 2.2 0.6 0.1 9.4 2 5.9 11.8 5.3 1.2 0.3 24.4  

1 2.4 1.3 0.6 0.1 0.2 4.5 1 13.6 8.7 4.4 0.8 0.4 27.9  

 Total 9.4 32.9 37.8 14.6 5.3  Total 25.8 41.4 25.9 4.9 2.0   

                

                

  STORM   DROUGHT   

  1 2 3 4 5 Total  1 2 3 4 5 Total  

L
ik

e
lih

o
o

d 

5 0.1 0.7 3.8 7.0 5.6 17.2 5 0.3 0.2 0.3 0.7 0.8 2.3  

4 0.9 7.1 25.7 16.5 2.4 52.6 4 0.2 1.3 2.2 1.7 0.4 5.8  

3 1.3 7.5 10.3 2.6 0.5 22.2 3 3.5 9.2 6.7 3.4 1.1 23.9  

2 0.6 2.8 1.8 0.8 0.1 6.0 2 3.9 6.8 4.1 2.3 0.8 18.0  

1 0.9 0.5 0.3 0.2 0.2 2.1 1 23.8 10.5 6.7 5.3 3.7 50.0  

 Total 3.7 18.7 41.8 27.0 8.7  Total 31.7 28.0 20.0 13.4 6.9   

                
Figure 3: Risk Matrices for Weather-Related Events 

 

Individuals' risk ratings for each event are calculated as likelihood * impact, resulting in 14 

possible risk values bounded by 1 (extremely unlikely and very low impact) and 25 (very likely 

and very high impact). 

 

Figure 4, Figure 5, and Figure 6 illustrate the average likelihood, impact and risk ratings of 

respondents for each weather-related event.  The risk associated with storms is rated highest 

of the events considered, driven by higher ratings for both likelihood and impact.  
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Figure 4: Mean Likelihood Ratings 

 
 

 
Figure 5: Mean Impact Ratings 

 

 

 
Figure 6: Mean Risk Ratings 

  

  

2.05

3.32

3.65

2.35

3.74

1.92

0.00 1.00 2.00 3.00 4.00

Flood

Snow

LowTemp

HighTemp

Storm

Drought

2.63

2.74

2.73

2.16

3.18

2.36

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50

Flood

Snow

LowTemp

HighTemp

Storm

Drought

5.87

9.58

10.45

5.40

12.38

4.90

0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00

Flood

Snow

Low Temp

High Temp

Storm

Drought



24 | P a g e 

 

The distribution of risk ratings for each event is illustrated in the boxplot below (see Figure 

7): 

 

 
Figure 7: Risk Rating Boxplot 

 

5.1 Risk by Gender 

Figure 8 below illustrates comparing risk rating by gender, females on average consistently 

rate risk associated with weather-related events higher than males. The difference is not large 

in magnitude, but it is statistically significant in all cases except for High Temperature.  

 

 
Figure 8: Average Risk Rating by Gender 

 

5.2 Risk by Age 

Figure 9 plots the average risk for each weather-related event by age-group. Visually we can 

see an indication of increased perceived risk in mid-life for snow, low-temperature, and 
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storm. This quadratic pattern between risk and age is borne out and is statistically significant 

in ordered logit regressions of risk on age and age2. In the case of flood, there is a significant 

negative relationship between perceived risk and age. There is no significant relationship with 

age for either high temperature or drought.  

 

 
Figure 9: Average Perceived Risk by Age-Group 

 

5.3 Risk by Settlement (Urbanicity) 

Figure 10 depicts average risk perception by settlement type. It shows the perceived risk 

associated with snow, low-ǘŜƳǇŜǊŀǘǳǊŜ ŀƴŘ ǎǘƻǊƳ ƛǎ ƘƛƎƘŜǊ ǘƘŜ ƳƻǊŜ ǊǳǊŀƭ ǘƘŜ ǊŜǎǇƻƴŘŜƴǘΩǎ 

dwelling, and this pattern is significant in ordered logit regressions.  The variation in risk 

perception is not so marked for flood, high temperature or drought, but ordered logit results 

show the difference is significant between city and rural in the case of flood and drought.   

       

Figure 10: Average Risk by Settlement/Urbanicity 
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5.4 Risk by County 

Table 1 sets out the average perceived risk associated with weather events by county. For 

Southern Counties, the highest 10 in terms of risk perception are shaded for each event.  

  
Table 1: Average Perceived Risk By County  

County Flood Snow Low-Temp High-Temp Storm Drought 

Northern 
Counties       

Antrim 5.14 7.57 9.29 3.29 12.57 3.43 

Armagh 5.00 10.00 7.00 3.50 9.00 5.00 

Derry 7.00 11.50 12.00 4.13 13.00 2.25 

Down 4.91 8.91 7.73 4.27 8.55 4.91 

Fermanagh 7.00 11.00 13.11 3.67 12.33 4.22 

Tyrone 4.20 14.00 11.60 3.20 14.60 2.60 

Southern 
Counties       

Carlow 4.78 11.88 12.40 5.95 13.83 4.48 

Cavan 4.68 12.34 11.86 5.11 13.13 4.30 

Clare 6.61 8.69 10.54 5.20 13.40 4.82 

Cork 6.18 10.51 11.80 5.44 14.37 5.00 

Donegal 5.38 13.15 12.97 4.39 14.36 4.41 

Dublin 5.80 8.58 9.31 5.47 10.74 4.74 

Galway 6.96 9.30 11.05 5.10 13.76 5.01 

Kerry 6.20 9.30 10.70 4.43 15.73 4.36 

Kildare 6.99 10.68 10.75 5.89 12.09 5.58 

Kilkenny 4.29 9.98 10.58 5.51 13.16 5.32 

Laois 6.52 11.58 12.91 6.40 13.63 6.48 

Leitrim 5.52 11.66 11.52 4.03 13.93 4.28 

Limerick 6.35 9.58 11.30 5.66 14.20 5.18 

Longford 6.50 12.56 12.56 6.56 14.44 4.44 

Louth 5.22 9.33 10.08 5.36 11.66 4.80 

Mayo 5.26 10.22 10.79 5.12 14.18 4.81 

Meath 5.55 9.09 9.78 5.30 11.52 4.85 

Monaghan 5.10 11.47 11.86 5.02 11.80 3.90 

Offaly 6.53 9.69 10.66 4.86 12.63 4.76 

Roscommon 6.01 10.01 10.99 5.66 12.59 5.88 

Sligo 4.87 11.38 11.74 4.89 13.56 4.52 

Tipperary 5.82 9.65 10.59 5.69 13.33 5.21 

Waterford 5.41 8.84 9.59 5.45 12.99 5.40 

Westmeath 4.53 9.37 10.03 4.76 11.21 4.72 

Wexford 4.72 10.87 10.24 5.51 13.69 4.98 

Wicklow 4.83 11.18 10.36 5.63 13.12 4.69 
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5.5 Risk Rating 

The data presented in Figure 3 permits the plotting of the modal values for each risk rating in 

order to examine relative risk across the weather events (See Figure 11 below).  It is 

interesting to see that the three highest rated risks (by mode) are storm, snow, and low 

temperatures - the three weather events which combined to form Storm Emma and The Beast 

from the East. 

 

 
Figure 11: Weather-Related Risk Matrix (Mode) 
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сΦл tǊƻŦƛƭŜ ƻŦ wŜǎǇƻƴŘŜƴǘǎ 
The study population comprised of 4,451 respondents, of which 3,503 returned complete 

questionnaires. The average age of respondents was 41.97 with a minimum of 18 years and a 

maximum of 100 years of age. 

The gender of respondents is displayed in Table 2, and the geographic location, by County, 

for each respondent is outlined in Table 3 below. Finally, household income is reported in 

Table 4.  

 
Table 2: Gender of Respondents  

Number of Respondents Percentage   

Female 2766 75.2% 

Male 913 24.8% 

 

Table 3: Respondents by County 

County Respondents County Respondents 

Armagh 6 Leitrim 27 

Carlow 35 Limerick 145 

Cavan 65 Longford 37 

Clare 86 Louth 129 

Cork 517 Mayo 148 

Derry 1 Meath 223 

Donegal 83 Monaghan 37 

Down 12 Offaly 140 

Dublin 1174 Roscommon 91 

Fermanagh 3 Sligo 79 

Galway 214 Tipperary 127 

Kerry 63 Tyrone 2 

Kildare 341 Waterford 128 

Kilkenny 84 Westmeath 144 

Laois 72 Wexford 144 
  

Wicklow 94 

 
Table 4: Household Income Levels 

Income Bands  Number of Respondents Percentage   

Low (<30K) 444 12.7% 

Medium (30->70K) 1827 52.2% 

High (>70K) 1232 35.2% 
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Respondents were asked about their professions to establish expertise in the management of 

emergency situations. Professions in this category included: emergency services, volunteer 

support to emergency services, business related to crisis or emergencies, the defence forces 

and health professionals. Table 5 below shows details of the number of respondents in each 

profession.  

 

Table 5: Emergency Related Expertise 

Expertise Number of Respondents Percentage   

Yes 814 22.1% 

No 2873 77.9% 

 

Separately to the above expertise, given the importance of weather to farming, respondents 

were also asked to identify if they were farmers: 102 (2.8%) of respondents identified as 

members of the farming community.  

 

Whether respondents lived in a house (vs an apartment, etc.) is displayed in Table 6, and 

owned the home is given in Table 7. Respondents were also asked for long they lived at their 

current home: the average response was 13.80 years, with a minimum of one month and a 

maximum of 65 years.  

 

Table 6: Live in a House  
Number of Respondents Percentage   

Yes 3377 91.8% 

No 303 8.2% 

bƻǘŜΥ ǊŜǎǇƻƴŘŜƴǘǎ ǿƘƻ ŘƛŘ ƴƻǘ ƭƛǾŜ ƛƴ ŀ ƘƻǳǎŜ ƛƴŘƛŎŀǘŜŘ ǘƘŜȅ ƭƛǾŜŘ ƛƴ ŀƴ ŀǇŀǊǘƳŜƴǘ ƻǊ άƻǘƘŜǊέΦ  

 

Table 7: Owns the Home 

 Number of Respondents Percentage   

Yes 2576 70.1% 

No 1099 29.9% 

 

Respondents were invited to provide information on the number of children and adults that 

lived in the household given in Table 8. 

 

Table 8: Children and Adults in the Household  
Number of Children Number of Adults 

Mean 0.92 2.41 

Mode 0 2 

Minimum 0 1 

Maximum 7 16*  

Note: while 16 adults in one home is an outlier this data was examined more closely and is believed 

to be student accommodation.  
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284 respondents were not at staying at their home for the duration of the Storm. For this 

reason, both settlement type (urbanicity) for where respondents usually live, and where they 

were located during the Storm is reported in Table 9. 

 

Table 9: Settlement Type (Urbanicity)   
Usually Located Located During The Storm 

A rural area 30% (1106n) 27.8% (1239n) 

A village 12.4% (457n) 12% (532n) 

A town 22.6% (834n) 23.9% (1063n) 

The suburbs or outskirts 
of a city 22.2% (819n) 22.8% (1017n) 

A city 12.8% (471n) 13.5% (600n) 

 

The breakdown of respondents by whether they work full-time work is specified in Table 10, 

and by race (white) is given in Table 11. 

 

Table 10: Working full-time  
Number of Respondents Percentage   

Yes 2760 74.9% 

No 927 25.1% 

bƻǘŜΥ ǊŜǎǇƻƴŘŜƴǘǎ ǿƘƻ ŘƛŘ ƴƻǘ ƭƛǾŜ ƛƴ ŀ ƘƻǳǎŜ ƛƴŘƛŎŀǘŜŘ ǘƘŜȅ ƭƛǾŜŘ ƛƴ ŀƴ ŀǇŀǊǘƳŜƴǘ ƻǊ άƻǘƘŜǊέΦ  

 

Table 11: Race (White) 

 Number of Respondents Percentage   

Yes 3567 97.8% 

No 81 2.2% 

 

The number of responses to different open-ended questions varied greatly. Table 12 below 

shows the distribution of all 12,164 responses by open-ended question: 
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Table 12: Number of responses by question 

Questions x Number of Responses n4552 

1 - QQ - What caused your level of worry to decrease 808 

2 - QQ - What caused your level of worry to increase 1314 

3 - QQ - What other actions did you take to prepare for Storm Emma 2220 

4 - QQ - On reflection, what else should you have done to prepare for Storm Emma 2460 

5 - QQ - Please tell us more about how you gave assistance - Other, please specify  639 

6 - QQ - Please tell us about the assistance you received - Other assistance, please 
specify  

309 

7 - QQ - During Storm Emma, did you witness any other positive examples of 
community support (Example farmers transporting locals to work) 

2284 

8 - QQ - Do you believe the weather warnings are... (Tick all that apply) - Other  818 

9 - QQ - Please tell us if there is anything which prevents you from being more active 
in your community  

1312 

Total Responses  12164 

 

Table 13 below shows the breakdown of comments by sentiment where sentiment could be 

recorded: 

 

Table 13: Comments by Sentiment 

Sentiment of Comments Number of Comments 

Positive Comments 5934 

Negative Comments 5949 

Total Comments where Sentiment was Recorded 11883 
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тΦл ¢ƘŜ tǳōƭƛŎ wŜǎǇƻƴǎŜ ǘƻ ǘƘŜ {ǘƻǊƳ 

7.1 Worry about the Storm  

This section of the Case Study considers respondents' level of worry regarding Storm Emma 

and The Beast from the East. First, survey respondents rated their level of worry about The 

Storm before it arrived. Worry was recorded on a five-point scale from 'not at all' (0) to 'a 

great deal' (4) and had a mean score of 1.51 (Std Dev: 1.0). The overall results for worry are 

summarised in Figure 12. 46.6% (3,783n) of respondents were at least moderately worried 

about The Storm before it arrived while 14.65% (652n) indicated they were not at all worried. 

 

 
Figure 12: Level of Worry Before The Storm Arrived 

 

Respondents were asked how their levels of worry changed over the course of The Storm. 

Just below 20% of respondents reported their worry level had decreased, a little under half 

said their worry level remained the same, while it increased for over 30%, as shown in Figure 

13. 

 

 
Figure 13: Trajectory of Worry 
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Respondents were then asked what caused their levels of worry to increase or decrease 

during the Storm. A total of 808 respondents outlined why their level of worry decreased, 

providing a total of 1397 explanations. These factors are outlined in Table 14 below. 

  

Table 14: Causes of Decreased Worry 

 
Causes of Decreased Worry 

 
Number of Respondents Citing this  
as a Reason 

The Storm was not as bad as expected 345 

Location 147 

Being Informed 92 

Work or College Cancelled 85 

Being Prepared 67 

Utilities not Lost 44 

Safe Inside 42 

Friends and Family Safe 39 

Love Snow 23 

Not Worried 21 

No Damage to House 17 

Government Action 17 

Still able to Travel 16 

Time with Friends and Family 13 

Shops Remained Open 9 

Roads Cleared Quickly 5 

Music 1 

Alcohol 1 

Religion 1 

 

Not as Bad as Expected 
345 of 808 respondents felt that the Storm was not as bad as they had expected. 240 

respondents believed that media predictions of the severity of the Storm were over-hyped 

and over reported resulting in the creation of an expectation amongst respondents that the 

Storm would be worse than it turned out to be in their location. The fact that expectations 

regarding severity were unmet resulted in reduced worry for this cohort of respondents.  

Once I was able to see the actual impact of the Storm in my area, my level 

of worry decreased.  Beforehand, there was a long period of staying 

indoors (as advised by Met Eireann) and waiting for the Storm to arrive.  

This added to the worry of what to expect. (R1834) 
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Wasn't as bad as forecast. Could get out and enjoy fun in the snow with 

kids. (R2038) 

 

The actual impact of the storms in my area, blanket warnings caused the 

stress and upset, and it should have been more specific. (R2358) 

 

Figure 14 below shows the pattern of language use associated with the code "Not as bad as 

expected". 

 
Figure 14: Word Patterns in Not as Bad as Expected 

 

A further 89 respondents cited the fact that the Storm was mild as the reason for reduced 
levels of worry but did not link their comments to expectations based on forecasting: 
 

When it became apparent from outside that not much was happening. (R546) 

 

Low impact on my life, shops open, played with the snow with my son, I knew 

it would not last long. (R1700) 

 

The fact that the Storm was not significant in my area. We did not experience 

high winds and had only a moderate amount of snow fall. We did not lose 

power. (R813) 
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Location 
147 respondents cited their geographical location as a reason for a decrease in worry. This 

factor impacted on both predictions and outcomes: 

I was told my area would not be affected as much as other areas of Ireland. 

(R446) 

 

Storm did not directly affect my area, could see by weather updates they we 

escaped the worst. (R1064) 

 

Being Informed 
Having access to information both ahead of and during the Storm reduced worry levels for 92 
respondents. 

Sufficient media coverage resulting in the majority of people actually staying 

inside and not going to work. I don't think the same can be said for Storm 

Ophelia last year. There were better warnings this time around. (R254) 

 

Level of coverage on broadcast mediums outlining any changes sin the 

forecast model; advice on how to stay safe; what to expect in the coming 

days etc. (R923) 

 

Other causes of reduced worry included not having to travel because work or college was 

cancelled (85 comments), being prepared (67 comments) and stocking up on supplies (61 

comments). The language used in relation to stocking up is illustrated by frequency in Figure 

15.   

 
Figure 15: Language use in the discourse on 'Stocking Up'. 
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Causes of Increased Worry 
Where respondents reported an increase in worry during the Storm, they were asked to 

describe what caused their level of worry to increase. A total of 1314 respondents contributed 

2257 comments in answer to this question. Table 15 below shows the nature of these 

responses: 

 

Table 15: Causes of Increased Worry 

Causes of Increased Worry 1314 

Getting to Work 319 

Volume of Snow 187 

Worries about Friends and Family Safety 169 

Travelling 162 

Being Trapped in House 161 

Not Being Prepared 138 

Utilities being lost 135 

Getting Home 110 

Worse than Expected 104 

Watching the News 84 

Watching the Storm 77 

Damage to House 76 

No Access to Medical Services 44 

Roads Not Cleared 38 

Shops Out of Stock 37 

The Unknown 35 

No Public Transport 31 

High Winds 29 

Lack of Communication from HSE and management and support for staff 27 

Livestock 26 

Lack of Communication from Employer 25 

Shops Closed 24 

Poor Government Response 24 

Cancelled Flight 16 

Falling Trees 15 

Going Outside 11 

Childcare 6 

Social Unrest 4 

Driving Emergency Service Vehicles 4 
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Causes of Increased Worry 1314 

Climate Change 1 

No Money in ATM 1 

No Access to Veterinarian 1 

Total Comments 2257 

 

Getting to Work 
Getting to work was the most significant cause of increased worry for 319 respondents. 

Respondent 711 describes the worry of physically getting into work as well as the additional 

stress of having an employer whose expectation was that she would arrive, despite the length 

of her commute in storm conditions: 

Skidded on the road on the way to work. Car lost control and hit a wall. 

Notified manager and was unable to make it to work. Was stressed about 

how my time would be recorded for those days. I was stressed also because 

we didn't have a 'red' warning present on that day, therefore there was an 

expectation on me to travel to work. However, the level of snow was greater 

than expected in my area which then meant that management expected us to 

attempt to travel to work. (R771) 

 

Travelling to and from work - I was using the train and I was worried I might 

not get to and then home from work. (R930) 

 

Lack of mobility- not being able to drive to work or make way on public 

transport. Worry about not being able to attend work and the ramifications 

of that. (R1348) 

 

Figure 16 below shows patterns of recurring language use within the 319 comments recorded 

against worry about getting to work during the Storm: 
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Figure 16: Word Patterns in Worry about Getting to Work 

 

Amount of Snow 
The significant volume of snow increased the level of worry for 187 respondents: 

I didn't actually realize a full-on snowstorm was about to hit, so when 

inches of snow started to pile up my level of worry increased. (R181) 

 

How high the snow was and how there was no way in or out of the town 

because of the level of snow. (R305) 

 

The snow built up in a very short space of time. The council didn't seem up 

to the task of clearing main roads and towns, I knew it would be a long 

time before our road was cleared - in the end we had to hire a digger. 

(R402 
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Worry for Safety of Friends and Family 
In total, 169 comments centred on worries about the safety of friends and family:  

The roads were impassable, and the snow continued. Worried in case 

something happened to my family, there was no way to get to us. (R650) 

 

The level of snow was much higher than anything I've been used to. I 

worried about family members having to travel. (R748) 

 

My parents live in the country, so I was very concerned about their safety 

and was unable to get to them. (R805) 

 

Travelling 
Being unable to travel was a cause of worry for 162 respondents. This factor was often closely 
related to worries about getting to work and concerns about family and friends: 
 

How I would get to/from work safely. (R561) 

 

My ability to travel safely. (R3071) 

 

As illustrated in Figure 17 below, there was overlap in the cited causes of increased worry, 

with many respondents citing two or three of the most common factors: 

 
Figure 17: Overlap in Causes of Increased Worry 
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Being unable to move car to get to work or visit mother living alone. (R1967) 

 

Impact on family, husband had a previous fall/injury in snow, possibility of 

another injury.  afraid to drive, afraid to go to local shops, school closures, 

childcare issues, responsibility to try to get into work. (R2253) 

 

Being Trapped in the House 
161 respondents said being trapped in the house was a cause for worry: 

Being trapped in the house - fear the electricity would go leaving us without 

water as well as electricity and heating. (R390) 

 

Frustration with what will happen and feeling of being blocked and 

inaccessible by emergency service. (R722) 

 

Other factors leading to increased worry included not being prepared (138 comments); loss 

of utilities (135 comments), getting home (110 comments), the Storm being worse than 

expected (104 comments).   

 

Worry by Settlement Type (Urbanicity)  
Figure 18 shows the average worry levels before The Storm arrived over the different 

settlement (urbanicity) types where respondents live. Worry is measured on a five-point scale 

from 'not at all' (0) to 'a great deal' (4).  Respondents who lived in a city on average had the 

lowest worry levels (1.310) while those who lived in a rural area had the highest (1.741). Only 

9.8% of respondents living in a rural area did not worry about The Storm; while the equivalent 

figure was 16.2% for those living in a City. On the basis of a chi-square test of independence 

there is evidence that reported worry level is not independent of settlement type ό˔нόмс) 

110.115, p<0.001).  
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Figure 18: Average Worry Before The Storm by Settlement 

 

Figure 19 depicts the trajectory of worry for respondents based the type of settlement they 

were staying in at the time of the storm.  Visually, we see some evidence that the trajectory 

of worry varies over locations, with the distributions for those based in rural areas and villages 

showing higher proportions of increased worry and lower proportions of decreased worry, 

than is the case in cities for example. The results of a chi-square test of independence 

between worry trajectory and settlement type is statistically significant, suggesting there is a 

significant association between the two ̝ нόуύ Ґ мрΦрпуŀΣ ǇҐ лΦлпфΦ 

 

 
Figure 19: Trajectory of Worry by Settlement type (Urbanicity) at time of The Storm 

 

Worry by County  
 

Table 16 sets out percentages reporting decreased, unchanged, and increased worry over the 

course of The Storm by county.  The six counties with the highest proportions reporting 

increased worry and the six with the highest proportions reporting decreased worry are 

highlighted. Also reported are the mean values for worry trajectory (where worry decreased 

is coded as 1, unchanged is 2, and increased is 3) and the number of observations from each 
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county. The six highest averages are marked in light purple, while the lowest six, are marked 

in light blue. 

 
Table 16: Trajectory of Worry by County (During The Storm) 

Southern 
Counties 

% worry 
decreased 

% worry  
same 

% worry 
increased Mean Freq. 

Carlow 14.29 54.29 31.43 2.17 35 

Cavan 10.77 46.15 43.08 2.32 65 

Clare 29.07 48.84 22.09 1.93 86 

Cork 16.83 50.10 33.08 2.16 517 

Donegal 44.58 36.14 19.28 1.75 83 

Dublin 19.93 48.55 31.52 2.12 1174 

Galway 20.09 49.07 30.84 2.11 214 

Kerry 26.98 57.14 15.87 1.89 63 

Kildare 10.56 44.57 44.87 2.34 341 

Kilkenny 19.05 53.57 27.38 2.08 84 

Laois 22.22 50.00 27.78 2.06 72 

Leitrim 33.33 44.44 22.22 1.89 27 

Limerick 31.72 46.90 21.38 1.90 145 

Longford 10.81 51.35 37.84 2.27 37 

Louth 14.73 52.71 32.56 2.18 129 

Mayo 45.27 41.22 13.51 1.68 148 

Meath 17.49 47.98 34.53 2.17 223 

Monaghan 10.81 64.86 24.32 2.14 
37 

Offaly 7.14 60.00 32.86 2.26 140 

Roscommon 23.08 53.85 23.08 2.00 
91 

Sligo 48.10 41.77 10.13 1.62 79 

Tipperary 18.11 50.39 31.50 2.13 127 

Waterford 12.50 44.53 42.97 2.30 128 

Westmeath 19.44 47.92 32.64 2.13 
144 

Wexford 10.42 36.81 52.78 2.42 144 

Wicklow 19.15 56.38 24.47 2.05 94 

Note: Worry decreased (1); stayed the same (2); or increased (3) 
 

Figure 20 below shows the counties that dominated the discourse on the most cited reasons 

for reduced worry: "Emma ς not as bad as expected"; "Location"; "Being Informed". 
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Figure 20: Most Cited Causes of Reduced Worry by County 

 
Figure 20 above has been differentiated by three colour ranges (high - low range) to signify 

the percentage of reduced worry by each county. The results show that Dublin, Mayo, Sligo, 

Galway Cork, and Limerick contributed most comments on the causes of reduced worry. 

  

Figure 21 below shows the top three causes of increased worry by County. Whereas all 

Counties worried about the safety of friends and family, worry about the volume of snow and 

getting to work was most prevalent in counties Dublin, Kildare, Cork, Meath, Wexford, 

Waterford, and Westmeath. 
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Figure 21: Most Cited Causes of Increased Worry by County 

 

Worry by Gender  
 

Comparing reported levels of worry before the storm over gender, females had a higher 

average score (1.58) than males (1.35), where worry is measured on a five-point scale from 

'not at all' (0) to 'a great deal' (4).  Although not large in magnitude, the difference in means 

is highly significant based on a t-test (t = 6.09, p<0.001).  

The responses about worry levels for males and females are illustrated in Figure 22.  Based 

on a Kruskal-Wallis test, there is evidence that the distributions of responses over worry differ 

significantly between males and females (˔нό1) = 35.490, p< 0.001). 

The result of a chi-square test for independence between gender and worry, suggests a 

statistically significant association: ̝ нό4) = 43.967, p< 0.001. The results showed that females 

reported higher than expected levels of worry ranging from a moderate amount to a great 

deal; however, the percentage point differences are seldom very large, see Figure 22. 

 






































































































































































































































