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Abstract 

Despite the increasing impacts of recurrent flooding, there is dearth of research 
involving businesses preparedness and recovery. This research therefore focused 
on investigating the patterns of preparedness and trends in recovery among 
business properties. A review of literature was performed primarily to recognize 
the gaps requiring investigation followed by identification of two case studies 
(Wakefield and Sheffield in the UK) for empirical data collection. The survey 
enquired about the level of preparedness among a sample of the flood-affected 
business community using a self-administered questionnaire. Questions addressed 
the type of mitigation and preparedness activities and measures that they engaged 
in and adopted for recovery along with factors like time cost of recovery and 
sources of finances. Results from the survey suggest that business interruption was 
highly influential in terms of differential cost and time of recovery. It was not the 
direct impact of flooding rather the under-researched and lesser-perceived 
business interruption through indirect factors that were more significant for cost 
and time of recovery. Furthermore, evidence of businesses relying highly on self-
finance was also apparent from the survey. Knowledge gained from the survey for 
preparedness measures indicated that out of flood-affected samples that flood 
experience is an important indicator of preparedness and mitigation actions. The 
outcome of the research has highlighted some of the least researched phenomena 
in the flood-affected business property sector and can demonstrate the need for 
more widespread efforts to improve disaster recovery among businesses and a 
novel input for future research.  
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1 Introduction 

Ensuring continuity of businesses in times of disaster is necessary for business 
sector and  it is necessary to synthesize prevention and protection measures in a 
pre-disaster scenario in order to respond and recover faster during and after an 
event and ensure continuous business operation [1] . Reduction of direct impact 
among business enterprises require emergency relief services for cleaning up, 
rebuilding and restoring properties. On the other hand, mitigation of indirect 
effects demand financial assistance, employees’ return to job, suppliers and 
consumer adjustment to the market, and essential service management. The 
Committee on Disaster Research in Social Sciences has rightly suggested that 
enterprises or businesses who are engaged in preparedness and mitigation 
activities will be less vulnerable to natural disasters [2]. In theory insuring property 
and businesses against flood damage can be treated as one of the effective tools of 
mitigation; however, literature suggest that about 90% of the small and medium 
enterprises (SME) in UK are under-insured [3]. Pitt’s report after the 2007 flood 
event recommended the necessity of adoption of property level resistance and 
resilience measures for all types of properties in the UK [4]. Research has 
previously shown that business properties lack in such sources of protection 
against impacts of flooding [5, 6] but such research has been limited in scale and 
scope. Therefore, the main focus of this study is to further identify and investigate 
patterns of preparedness and link this to trends of recovery using a case study 
approach. The paper is structured in four sections. First, existing literature is 
reviewed to gather impression of the flood risk and response situation in general 
among flood plain population. Based on the rationale gained from literature review 
methodology for specific case study areas were discussed and finalized. This is 
followed by section on observed patterns of preparedness and recovery from the 
selected case studies and finally, recommendations for future studies were 
proposed before concluding remarks.  

2 Review of flood response and recovery  

The concept of response and recovery from disastrous event such as flooding 
incorporates certain basic factors: knowledge of the risk; monitoring and warning 
with ample time to respond; awareness and preparedness to cope with the impacts 
and recover [7, 8]. First of all it is pertinent to identify the critical assets that are 
exposed to risk and have higher vulnerability to decrease operational risk [9]. 
Apart from the direct protection of exposed assets, literature suggests that business 
preparedness and response to disasters can also be affected by indirect factors such 
as level of awareness regarding available protection measures and their long term 
sustainability; anticipation of actual risk and perception of being secure; as well 
as timely decision making of adaptation of risk reduction practices [10–12]. 
Table 1 lists some factors which are frequently associated with preparedness and 
recovery in literature. 
     Businesses at risk of flooding in general show lack of preparedness that affects 
their rate of recovery [5, 16, 27]. The issue of changing strategies towards risk 
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Table 1:   Review of main factors associated with preparedness and recovery. 

Factors Insights from literature Literature 
references 

Low preparedness 
and longer recovery 

Preparedness and precautionary measures 
among businesses are generally low (especially 
SME’s). Firm characteristics play an important 
role in preparedness. 

[13–17] 

Risk perception and 
attitude 

Low level of preparedness as a result of low 
perception of risk, inadequate  
Lack of recognition of preparedness and 
mitigation measures by affected population  

[18–20] 

Highly vulnerable 
properties are more 
prone to 
preparedness 

Those at greatest risk adopt hazard adjustments. 
This includes businesses with previous 
experience of disaster had engaged in more 
preparedness and mitigation activities. 

[1, 14, 21, 22] 

More concentration 
on direct damages 
as preparatory 
measures 

Businesses are more prone to prepare against 
direct damages than disruption to business 
operations.  

[1, 14] 

Risk 
communication  

Lack of risk communication can affect 
preparedness and recovery; early response and 
warning are pre-requisites 

[23, 24] 

Financial capacity Financial incapability can be a big barrier to 
preparedness and recovery. Investment in 
disaster preparedness can reduce short term 
profitability. 

[25, 26] 

 
reduction through appropriate flood response and recovery for flood plain 
population involves factors such as being kept well informed through media; early 
response to warnings; consideration of warning dissemination time and evacuation 
time from the building [23, 24]. To respond to indirect effects of flooding, it is 
essential to recover and restore vital records (insurance papers, tax return 
documents, tracing orders etc.). This is greatly facilitated through appropriate 
preparation and backup in advance of flooding [1, 28] and such activities may be 
specified through a continuity plan. Financial constraint can make the recovery 
process take longer [26] therefore adequate insurance is indicated. .Without 
insurance, larger enterprises have greater financial capacity to respond to flood 
effects and therefore tend to recover faster from floods while smaller enterprises 
might suffer more as a result of their financial constraints [25, 26]. Factors such 
as reluctance of finance companies to supply loans for repair of the affected 
property and high premiums set by insurance companies for flood prone properties 
can prove to be fatal for the recovery process [24]. Such actions can have 
catastrophic impacts on many businesses; one report suggests that around 43% of 
the properties closed down after a disaster and about 29% of those closed down 
within two years [29]. Based on the insights gained from literature, the following 
section will detail the methodology adopted in collection of empirical data from 
two selected case study locations to analyse the situation of preparedness and 
recovery in flood-affected areas for business properties of flood plain population. 
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3 Methodology 

It was necessary to identify areas for empirical data collection which have a 
historical record of flooding and have a comparatively large population of 
commercial properties at risk. Case study approach (although being 
geographically limited) was appropriate for the purpose because of the scattered 
nature of flood-affected properties and the lack of publicly available national data 
sources with evidence of commercial properties affected by flooding in the past. 
Therefore to increase the probability of tracing a comparatively large sample a 
larger population at risk was selected through a systematic case study selection 
approach.This is general consensus in literature that better prepared businesses 
will fare well in case a disaster strikes [30–32]. The questionnaire survey enquired 
about the level of preparedness among flood-affected sample population by asking 
questions concerning type of mitigation and preparedness activities they are 
engaged in. Number of preparedness and mitigation measures was provided in the 
questionnaire with a range of activities to choose from. Enquiry was also done to 
observe whether the preparedness measures were adopted before or after any flood 
event. 

3.1 Case study areas 

The national assessment of flood risk in England states that the second area after 
London at highest risk of flooding with largest number of people living at risk is 
Yorkshire and Humber region [33]. Yorkshire and Humber region has a long 
history of flooding and flooding in 2007 caused record breaking disruptions in the 
area. It was mainly caused by heavy rainfall and river overflows. An Environment 
Agency data report released in November 2007 showed that number of businesses 
flooded in the region was 3718 which is the highest in the entire country [34]. 
Therefore, this area was selected as the area of interest for the research. The four 
worst-affected locations were identified in the region: Sheffield, Hull, Doncaster 
and Wakefield. In both Sheffield and Hull more than 1000 commercial properties 
were affected as a result of 2007 flooding. Sheffield was chosen as one of the case 
study areas because of the historical evidence of higher frequency of flooding in 
the area than Hull which was one of the essential factors for sampling area 
selection. In Doncaster not enough businesses were flooded and most of its 
vulnerable areas were residential in nature as compared to Wakefield. Therefore, 
Wakefield was chosen as the second case study location suitable for this study.  

3.2 Survey approach 

The primary unit of analysis for the research are commercial property occupiers. 
There was no readily available data set of the members of this target population 
that have been affected by direct or indirect sources of flooding from which a  
sample population could be selected. Therefore a sample set was constructed from 
a combination of different data sources. For example, available literature and flood 
risk maps were relied upon to build a picture of the areas affected. It was therefore 
difficult to determine the exact sample size relative to the target population since 
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determination of sample frame was based mainly on indirect sources. The 
available information for the selected areas was historical flooding and 
approximate number of commercial properties at risk or affected by flooding in a 
particular event. Valuation office dataset was geographically projected to overlay 
the sampled population on maps to determine their level of risk for particular 
location. The sampling strategy employed was systematic sampling stratified by 
flood risk category delineated by Environment Agency maps. A remote delivery 
postal self-administered survey of 3660 occupiers of commercial buildings was 
performed in all risk zones within the floodplain of two selected case study areas. 
The variables selected for design of the survey instrument was based on the 
conceptual framework generated and operationalized based on review of literature. 
The questionnaire consisted of open and closed questions for different categories 
of variables (such as flood damage, preparedness, sources of recovery, property 
characteristics) were required to be measured for the analysis based on the 
operational framework. 

4 Results and discussion 

4.1 Observed patterns of preparedness 

Knowledge gained from the overall scenario indicated that out of the 69 flood-
affected responses 33 (48%) undertook some sort of preparatory measures and 36 
(54%) did not engage in any of the given preparatory actions. Similarly, when the 
type of preparedness measures implemented by prepared part of the sample 
population were analysed it was apparent that they preferred easy to procure 
temporary preparatory measures and fewer long term permanent solutions for risk 
reduction. Other popular measures are Environment Agency flood warning and 
property and business insurance (see Figure 1).  
 

 

Figure 1: Preparedness measures adopted by flood-affected respondents. 
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     Temporary flood installations were largely adopted which were not adequate 
for higher magnitude of flooding. More than half (total 55%) of business occupiers 
who adopted any sort of preparatory measures took up only one or two measures, 
19% restricted themselves with 3 to 4 measures and 26% were prepared for 
flooding with more than 4 different combination of measures. This shows that 
although taking measures for flood risk reduction is not very prevalent among 
occupiers there is certain group of business occupiers who have started preparing 
for the inevitable. Flood experience can be seen as having significant impact on 
the level of adoption of protection measures. An interesting pattern was observed 
based on the responses from the population who were flooded once and more than 
once in the study areas (Table 2).  

Table 2:  Flood experience vs. preparedness level. 

Flood experience Percentage prepared Percentage prepared  
before flood 

Flooded once 39% 26% 
Flooded twice 88% 71% 
Flooded more than twice 100% 60% 
Total 62% 43% 

 
     One hundred percent (100%) of the people flooded more than twice have taken 
up some preparatory measures, 88% of those flooded twice have at least one 
measure, and 39% were prepared after only one event. The average number of 
measures adopted by businesses did not show much variance based on the level of 
experience. The range of number of adopted measures varied between 1.6 (flooded 
once), 2 (flooded twice) and 1.8 (flooded more than twice). This is slightly 
different outcome from the usual trend seen in the residential sector where it takes 
more than two or three times for the flood-affected population to understand the 
importance of mitigation [35]. In commercial sector it seems that those who decide 
to undertake mitigation activities choose to do so in the light of fewer events.  

4.2 Observed patterns of recovery 

Respondents were asked to rank between 1 and 5 (1-no cost incurred and 5 highly 
expensive) the different factors that affect cost of recovery. Table 3 illustrates the 
percentage of differential cost incurred by respondents based on their differential 
ranking. 
     Disruption of sales was scored highest while employee compensation and legal 
charges were among the lowest ranked factors. Other factors like clean up charges, 
machinery and sales disruption, working hour loss and repairing ranked among the 
next four most costly factors in terms of recovery. Out of 100% of total cost 
incurred 62% of the total cost was incurred for indirect flood impacts. Therefore, 
it is evident that the cost incurred on recovering from indirect sources of damage 
was more dominating than its counterpart. Answering questions regarding 
financing sources for recovery the responses were clearly dominated by two 
sources of finances; self- finance and property insurance. Table 3 indicates how 
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Table 3:  Differential ranking of importance of factors affecting cost of 
recovery. 

Factors affecting cost of 
recovery 

Ranking assigned as % of total 
cost of recovery 

Rank 

Sales disruption 13% 1 

Clean-up charge 12% 2 

Machinery repair 10% 3 

Supply disruption 10% 3 

Work hour loss 10% 3 

Repair inside buildings 9% 4 

Structural repair 8% 5 

Vacant property charges 7% 6 

Data back up 6% 7 

Unrecoverable rent 6% 7 

Employee compensation 5% 8 

Legal charges 5% 8 

 
businesses responded to questions associated with financing the process of 
recovery. However the difference in their proportions clearly emphasize that 
businesses are still more reliant on self-finance rather than insuring their 
properties. This might be as a result of the general perception of risk among 
businesses where impact of flooding is considered as temporary. 
     There was another funding source indicated in the questionnaire, for instance, 
commercial loan but none of the respondents indicated that they have opted for 
this measure. Apart from self-finance and insurance the other factors accounted 
for only 5% indicating very low adaptation. In other words, more than 50% (51% 
of self-finance and other) of the business losses are hidden in the sense that they 
will not appear in official claims statistics from insurers and may not be recorded 
anywhere else. This suggests that estimates of disaster impacts on business 
communities may be rather lower than the true cost to businesses. The time taken 
by the businesses to recover from the effects of flooding was distributed among 
two categories, the short term recovery and long term recovery. Table 4 
summarizes the short term and long term impacts on recovery from flooding. Less 
than 30% of the flooded businesses indicated insignificant effects on their 
businesses in short term and 23% in the long term; 38% of respondents indicated 
that they were able to get back to business within 1–3 days in short term and 10% 
in long term followed by 16% and 20% who took up to 7 days, 7% and 13% had 
to suffer for up to 20 days and the rest 9% and 23% took longer to recover partially 
from disruption.  
     Although people said that floods affected their businesses significantly many 
of the respondents responded that they were fully recovered within a month or so.  
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Some businesses indicated that they can still feel the effects of flooding and never 
recovered completely. This was around 10% of the flood-affected sample. 
Therefore this might be possible that those businesses which could not recover 
from the impacts of flooding were not represented in this data because they might 
have closed or moved to another location. This is one of the drawbacks of self-
administered questionnaires to be fully explained, especially a questionnaire with 
such great detail of information. It is interesting to notice that the preparedness 
actions taken by businesses before flood event were mainly concentrated on 
reducing direct damages, however data indicated that the impact of indirect effect 
of flooding costs them more to recover. Therefore the insight gained from the 
empirical analysis suggests that attention in reducing effects of indirect disruptions 
and reducing impacts which originates offsite is also necessary. 
 

Table 4:  Sources of financing used by businesses for disaster recovery. 

Sources of funding for recovery Percentage of total sources of financing % 
Self-finance 51% 
Insurance + self-finance 10% 
Insurance 9% 
Business reserve 3% 
Business reserve + self-finance 3% 
Commercial loan 0% 
No preparedness/no response 25% 

 
 

Table 5:  Time taken by businesses to recover. 

Time for recovery 
Short term (% of total time 

required) 
Long term (% of total time 

required) 
Within 3 days 38% 10% 

Immediately 30% 23% 
Within a week 16% 20% 

Two weeks 7% 13% 

More than a month 6% 16% 

Month 3% 7% 

Year or more 0% 10% 
 
     The respondents were asked to rank between 1 and 5 (1 indicating recovered in 
no time and 5 indicating the highest time taken to recover) the factors affecting 
time of recovery. Cleaning up of properties (ranked highest in terms of 
time consumption) and bringing customers back (2nd) are the most time consuming 
factors that hinders businesses from operating well after disruption. Often the loss 
of work hour (3rd) could be accommodated by working more, but this results in 
payment of overtime and other inconveniences. For businesses which were 
affected directly, clean up and drying could take months especially if they do not 
have resilient fittings installed measures to protect the property from such effects 
before the occurrence of the event; and therefore, this further worsens the situation 
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by losing more customers and work hour loss. Other factors such as repair inside 
building and supply disruption, machinery repair, structural damage and recovery 
services ranked 4th, 5th and 6th respectively. 

5 Conclusion and recommendations  

This paper presented survey based evidence of property occupiers’ experience on 
impacts of flooding, patterns of preparedness and recovery in the two selected case 
study areas in Wakefield and Sheffield. A comprehensive descriptive analysis 
obtained through collection of data by use of self-administered postal 
questionnaire from occupiers of business property in different flood risk categories 
indicated the current situation of preparedness and recovery persisting among 
flooded business communities at risk. Reflections obtained from this study 
illustrate that damage and disruption pattern is more skewed towards indirect 
factors. It was observed that in-spite of some level of preparedness among the 
flood-affected population against direct impacts, there is considerable lack of 
preparatory measures for indirect effects. There is a requirement of shift in 
attention towards preparedness against business interruption. It is important to 
focus on appropriate measures and efforts to adopt them in risk reduction process. 
Relatively little attention has been paid to conduct assessment of effects of 
flooding on properties with repeated flood experience. Based on the glimpse of 
interesting result obtained for repeat flooded property in terms of preparedness it 
is recommended that more research should be diverted towards deeper 
understanding of business properties with previous experience of flooding. 
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