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Earthquake Impacts, Organizational Resilience and Recovery of the
Accommodation/Food Services Sector in Canterbury, New Zealand: A Comparative
Assessment

Abstract

The purpose of this study is to analyse the felt earthquake impacts, resilience and recovery of
organizations in Canterbury by comparing three business sectors (accommodation/food
services, Education/Training and Manufacturing). A survey of the three sectors in 2013 of
Canterbury organizations impacted by the earthquakes revealed significant differences
between the three sectors on felt earthquake impacts and resilience. On recovery and
mitigation factors, the accommodation/food services sector is not significantly different from
the other two sectors. Overall, the survey results presented here indicate that the
Accommodation/Food Services sector was the least impacted by the earthquakes in
comparison to the Education/Training and Manufacturing sectors. Implications for post-
disaster management and recovery of the accommodation sector are suggested.

Keywords: organizational resilience, disaster recovery, accommodation, earthquake impacts,
mitigation factors, industry sectors

Introduction

Business sector is a significant predictor of both impact and recovery from disasters (Webb et
al., 2002; Brown et al., 2014). The felt impacts of earthquakes on organizations can take the
form of direct physical damages and utility disruption (Brown et al., 2014). This paper
presents findings from a comparative analysis of felt earthquake impacts, mitigation,
organizational resilience and recovery of three important business sectors in the region of
Canterbury namely, accommodation/food services, education/training and manufacturing.
The Canterbury region was affected by a series of damaging earthquakes in 2010 and 2011.
The earthquakes resulted in extensive damage to buildings and land. Together these
earthquakes were by far the most expensive and socially disruptive disaster that New Zealand
has ever experienced (Stevenson et al., 2014).

The accommaodation sector underpins tourism activity in Christchurch and contributes around
two percent of GDP for the region (CDC, 2015). The Sept 2010 and Feb 2011 earthquakes
had a significant impact on this sector and related tourism activities leading to reduced visitor
numbers and damage to built infrastructure. Hotels and backpackers in the central business
district, for example, were the worst affected. Formal planning for disasters was found to be
limited in extent, with many providers relying on their ability to react and respond to the
events as they happened (Orchiston et al., 2014). Of existing studies (Mannakkara &
Wilkinson, 2014; Whitman et al., 2013) that attempt to understand the factors that influence
the impact, mitigation and recovery of organizations in a post-disaster context, the tourism
and hospitality industries remain under-researched (Orchiston et al., 2014).

The effects of earthquakes on the physical and social environments are well documented in
the disaster literature but how organizations respond to, adapt and recover post-disaster are
poorly understood (Halvorson & Hamilton, 2010). There is a need to understand how
different sectors are affected by disasters and the factors that influence recovery (Galbraith &
Stiles, 2006). For example, business sector, business size and age are significant predictors of
success and survival post-disaster (Dahlhamer & Tierney, 1998) in some studies but not in
others (e.g. Brown et al., 2014). Hence, understanding differences across sectors on disaster
mitigation, organizational resilience and recovery strategies may help in organizational
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planning and preparedness for disasters. To this effect, the main objective of this study is to
compare the accommodation/food services sector with the manufacturing and
education/training sectors on key issues associated with post-quake organizational recovery.
The manufacturing sector was chosen because of its importance to the Canterbury region,
being the second largest manufacturing centre in New Zealand and contributing 12% to GDP
of Christchurch (CDC, 2015). The education/training sector has the second largest growth
rate in international education in NZ since the earthquakes and contributes five percent to
GDP of Christchurch. Education tourism is purported as a future growth sector in the region
(CDC, 2015).

Literature Review
Felt Impacts of Earthquakes and Recovery

The literature on organizational earthquake vulnerability and impacts suggests that several
factors account for organizational impact and survival in a post disaster context. Earthquake
impacts on organizations in particular can take the form of direct physical damages to
structures and property, inventory, non-structural damages to premises, service interruptions,
changes in cash flow, halted or slowed production, changes in suppliers and customers, staff
attrition and psychosocial effects on staff and family (Corey & Deitch, 2011; Kroll et al.,
1991; Orchiston et al., 2012; Tierney, 1997; Webb et al., 2002; Wasileski et al., 2011;
Whitman et al., 2013). Utility disruption in particular can lead to significant financial losses
(Tierney, 1997; Webb et al., 2000) and reduced productivity (Wasileski et al., 2011). For
example, disruption to the transport network can limit customer and supplier access to
premises (Tierney, 1997). Following the 2010/2011 Canterbury earthquakes, Brown et al.
(2014) found that “customer issues” impacts were the most disruptive for organizations. The
disruption of critical services and organizational size are symbiotic with sector-specific
organizational vulnerabilities (Whitman et al., 2013). Of the hospitality businesses surveyed,
Kachali et al. (2012) found that 78% reported the need to use new suppliers.

Industry sectors tend to respond differently to earthquake effects (Tierney, 1997; Webb et al.,
2002). Wholesale and retail businesses generally report experiencing significant sale losses,
relatively high failure rates and slower rates of recovery (Kroll et al., 1991). In contrast, large
disasters can stimulate activity and growth for manufacturing and construction sectors (Webb
et al., 2002). Recovery from a disaster is a complex and interconnected process, and not
always a guaranteed outcome for affected organizations (Kachali et al., 2012). Organizational
recovery in a post-disaster context is dependent on several factors including industry-sector
vulnerabilities (Webb et al., 2002; Whitman et al., 2013), neighbourhood effects (e.g. damage
to nearby organizations and customers’ perceptions of an area’s damage state (Dahlhamer &
Tierney, 1996). The relationship between industry sector and recovery is not consistent across
all disasters or throughout the recovery period (Brown et al., 2014). Given that organizations
work in an increasingly interdependent environment, it is necessary to understand
organizational recovery from a systems dynamic perspective. Decisions made by one
organization in the immediate aftermath of a disaster can influence the recovery of other
organizations (Corey & Dietch, 2011).

Mitigating Earthquake Impacts on Organizations

The literature on mitigation strategies used to limit earthquake impacts and boost recovery
can at best be described as contradictory. For example, the majority of sectors surveyed post
Darfield earthquake of 2010 mentioned that well designed and well-built buildings and
relationship with staff were the most important factors limiting disruption (Whitman et al.,



2013). Also, large organizations were more likely to use business continuity plans in
mitigating organizational disruption than smaller organizations. Corey and Deitch (2011)
found that the education sector experienced the most severe dip in performance following
Hurricane Katrina but construction sector recovered the best. Whitman et al. (2013) found
that farming organizations suggested “relationship with neighbours” and “insurance” to be
the most important factors mitigating earthquake impacts but non-farming organizations
suggested financing options and supply chain logistics as being the most helpful. Thus,
sectorial differences may exist on the importance and helpfulness of mitigation factors in
limiting disruption to business operations and recovery (Whitman et al., 2013).

Organizational Resilience

Resilience has been defined in many ways in different fields. Resilience generally refers to
the ability of a system to maintain and adapt its essential structure and function in the face of
disturbance while maintaining its identity (Holling, 1973). Resilience has emerged as an
important concept in the tourism industry (Biggs et al., 2012; Strickland-Munro et al., 2010).
Tourism resilience has been defined as “the ability of social, economic or ecological systems
to recover from tourism induced stress” (Tyrrell & Johnston, 2008, p.16). The majority of
tourism studies focus on ecological/environmental resilience of tourism systems, except for
the study of Biggs et al. (2012) on resilience of formal and informal tourism enterprises to
disasters. A resilient tourism enterprise is “one that is able to remain in a stable state,
maintaining or growing its income and employee numbers despite disturbance” (Biggs et al.,
2012, p.647).

AKkin to the concept of enterprise resilience, organizational resilience has emerged as an
important concept in the organizational behaviour and disaster management literatures.
Organizational resilience refers to the capacity of the organization to adapt to disturbances
and seize opportunities emerging from the changed environment (Smit & Wandel, 2006). The
organization’s adaptive capacity is an integral constituent of organizational resilience (Smit
& Wandel, 2006).Some organizations are more adaptive than others post-disaster (McManus
et al., 2008). Hence, an emerging research strand links organization resilience to business
recovery (Chang et al., 2001). This body of research suggests that resilience consists of two
dimensions, planned and adaptive. Planned resilience involves the use of existing,
predetermined planning and capabilities, as exemplified in business continuity and risk
management which are predominantly pre-disaster activities. Adaptive resilience emerges
during the post-disaster phase as organizations develop new capabilities through dynamically
responding to emergent situations that are outside of their plans (Lee et al., 2013). The
hospitality sector in Canterbury had the highest number of organizations agreeing that their
planning for the unexpected is appropriate, suggesting adequate planned resilience (Kachali
etal., 2012).

The Theoretical Model

Disaster management is commonly represented by four phases: mitigation, preparedness,
response and recovery (Rubin, 1991). In this study, we developed a theoretical model (Figure
1) to explain recovery of organizations in a post-quake environment based on existing
disaster management principles (Faulkner & Vikulov, 2001; Rubin, 1991). The model
suggests that organization recovery can be explained partly by organizational resilience and
felt earthquake impacts on organizations resources and basic infrastructure. The mitigation
strategies put in place by organizations are dependent on resilience, which can also contribute
to explain felt earthquake impacts and recovery.



Figure 1: Theoretical Framework
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Survey Instrument

The paper is based on survey data on business behaviours, resilience and recovery following
the 2010/2011 Canterbury earthquakes. The data were collected as part of a larger project by
Resilient Organizations aimed at quantifying the economic implications of vulnerabilities to
infrastructure. The survey instrument was built from previous studies on impacts of
earthquakes on organizations in New Zealand and elsewhere. Earthquake impacts on
organizations were measured using 16 items adapted from the literature (Brown et al., 2014;
Kachali et al., 2012; Powel, 2010), on a four-point likert scale (O=Not Disruptive and 3=Very
Disruptive). Seventeen items that helped organizations mitigate the impact of the earthquakes
were borrowed from the literature (Whitman et al., 2013) and measured on a four-point likert
scale (0=Not Important and 3=Very Important). The extent of disruption caused by the
earthquakes on 11 critical basic infrastructures were borrowed from the literature (Wasileski
etal., 2011; Whitman et al., 2013) and measured on a four-point likert scale (0O=Not
Disruptive and 3=Very Disruptive). Recapturing lost production/delivery/output as part of the
recovery strategy was measured using 5 items on a four-point likert scale (0=Not Important
and 3=Very Important). Organizational resilience was measured on eight-point likert scale,
anchored on “.00”-Strongly Disagree and “1.00”- Strongly Agree using 13 items adapted
from the literature (Kachali et al., 2012). Demographics such as age and size of the
organization (Dahlhamer & Tierney, 1998), Maori status, and property ownership were also
measured (Brown et al., 2014).

Sampling and Data Collection

The database used to identify the sampling frame of organizations in the region of Canterbury
was obtained from a business-to-business marketing company and was divided by sector.
Two sampling criteria were used to include companies in the sample: (i) organizations must
have premises in one of the three districts in the Canterbury region that were directly
impacted from the 2010/2011 earthquakes; (ii) the organizations must be classified under the
Australian and New Zealand Standard Industrial Classification (ANZSIC). Organizations
were initially contacted by telephone and the respondents had the option of completing the
survey either over the telephone, online or a hard copy was sent. The data were collected
between July-December 2013. From an initial 2176 organizations contacted, 541 complete
and valid surveys were obtained. Of these, 154 were included in this study (45 representing
the accommodation sector, 74 representing the manufacturing sector, and 35 representing the
Education/Training sector). The sample was proportionally representative of organizations in
these three sectors in the Canterbury region.



Findings

Sample Description

The average age of the organizations participating in this study was 34 years old with an
average of 32.7 full time employees in the Canterbury region. On average, no significant
differences existed between the three sectors on the number of full time employees in the
Canterbury region (F=1.421, p>0.05). However, a significant difference existed on the

average age of the organizations (F=18.20, p<0.001), whereby organizations in the

Accommodation/Food service sectors (M=19.9) and Manufacturing (M=32) were
comparatively younger than those in the Education/Training sector (M=57.6).

Felt Earthquakes Impacts on Organization Resources

Analysis of variance (ANOVA) with Hochberg’s post-hoc comparisons on the three sectors
revealed significant differences on 7 of the 16 earthquake impact items (Table 1).

Table 1: Earthquake Impacts on Organizational Resources

Earthquake
Organizational Std.
Impacts Sectors N Mean Dev F Sig.
Difficulty accessing
IT data Education and Training 35 1.54 1.094 | 8.263 | 0.000*
Manufacturing 68 0.99 1.086
Accommodation and Food
Services 37 0.57 0.801
Difficulty accessing
premises / site Education and Training 33 1.30 1.262 | 5.388 | 0.006*
Manufacturing 60 0.80 1.038
Accommodation and Food
Services 40 0.48 0.96
Health and safety
issues for employees  Education and Training 32 1.47 1.047 | 11.732 | 0.000*
Manufacturing 65 0.91 0.98
Accommodation and Food
Services 37 0.41 0.599
Supplier Issues Education and Training 26 1.04 0.916 | 3.502 | 0.033**
Manufacturing 70 1.19 0.921
Accommodation and Food
Services 39 0.72 0.793
Customer issues Education and Training 31 1.77 1.055 | 3.453 | 0.034**
Manufacturing 70 1.44 1.085
Accommodation and Food
Services 43 1.12 1.051
Perceptions of
building safety Education and Training 34 1.47 0.961 | 4.114 | 0.018**
Manufacturing 67 1.16 1.053
Accommodation and Food
Services 37 0.81 0.811
Changes in staff
emotional well being  Education and Training 35 2.00 0.907 13.38 | 0.000*
Manufacturing 66 1.53 0.98
Accommodation and Food
Services 41 0.88 0.954




‘ *significant at the p<0.01 level, ** significant at the p<0.05 level ‘

On average, the earthquake impacts were less disruptive on the Accommodation/Food
Service sector (M=0.57) on accessing IT data compared to the Education/Training (M=0.99)
and Manufacturing sectors (M=1.54). A significant difference also existed on difficulty in
accessing premises whereby disruptions were lower for the Accommodation/Food Service
sector (M=0.48) in comparison to the Education/Training (M=1.3) sector. The impact on
customers and suppliers was significantly different between the Education/Training (M=1.77;
M=1.12) and Accommodation/Food Service (M=1.04; M=0.72) sectors as well. Overall, the
Accommodation/Food Service sector was impacted less compared to the Manufacturing and
Education/Training sectors.

Felt Earthquake Impacts on Organizations Basic Infrastructure

Following a similar procedure as before (ANOVA and post-hoc comparisons), significant
differences were identified between the three sectors on impacts of the earthquake on the
organization’s four basic infrastructures (gas, data networks, road networks, and airport). On
average, the earthquake impacts on gas was more disruptive for the Accommodation/Food
service sector (M=0.66) compared to Manufacturing (M=0.22) and Education/Training
(M=0.12) sectors (Table 2). On data networks, a significant difference existed between only
the Education/Training and Accommodation/Food service sectors. The former (M=1.63) was
more heavily disrupted than the latter (M=0.82) on data networks (Table 2). A similar finding
emerged on road networks for the two aforementioned sectors. However, the
Accommodation/Food Services sector was more heavily disrupted (M=0.78) than the
Education/Training sector (M=0.12) on airport.

Table 2: Earthquake Impacts on Organizations’ Basic Infrastructure

Impacts on
Basic Std.

Infrastructure | Sectors N Mean | Dev. F Sig.
Gas Education and Training 33 0.12 0.55 | 5.808 | 0.004*
Manufacturing 69 0.22 | 0.68
Accommodation and Food Services 44 0.66 1.03
Data networks Education and Training 35 1.63 | 0.94 | 6.539 | 0.002*
Manufacturing 74 1.15 1.06
Accommodation and Food Services 45 0.82 | 091
Road networks Education and Training 34 1.65 1.01 | 6.363 | 0.002*
Manufacturing 74 1.3 1.00
Accommodation and Food Services 45 0.82 1.11
Airport Education and Training 33 0.12 | 0.42 | 12.748 | 0.000*
Manufacturing 74 0.22 | 0.58
Accommodation and Food Services 45 0.78 | 0.90

*significant at the p<0.01 level

Mitigation of Earthquake Impacts



Organizations were asked the importance of several factors in helping them to mitigate the

impacts of the earthquakes. ANOVA results with post-hoc comparisons indicated that

significant differences existed between the three sectors on only three factors (Table 3). On
average, relationship with staff as a mitigation factor was the least important for the
Accommodation/Food Services sector (M=2.15) compared to the Education/Training sector
(M=2.76). However, practiced response to a disaster as a mitigation factor was more
important to the Education/Training sector (M=2.12) than the Manufacturing sector

(M=1.34). A similar result was also evident between the two aforementioned sectors on

emergency kit as a mitigation factor. Overall, the Accommodation/Food Services sector was
on par with the other two sectors on mitigation factors.

Table 3: Mitigation Strategies of Organizations

Std.
Mitigation Sectors N mean | Dev. F Sig.
Relationship with staff Education and Training 33 2.76 | 0.50 | 6.012 | 0.003**
Manufacturing 66 259 | 0.76
Accommodation and Food
Services 39 2.15 | 0.99
Practiced response to a
disaster Education and Training 33 212 | 1.17 | 5.403 | 0.006**
Manufacturing 61 134 | 1.03
Accommodation and Food
Services 34 153 | 1.16
Emergency kit Education and Training 31 210 | 1.22 | 7.147 | 0.001**
Manufacturing 60 1.20 | 0.97
Accommodation and Food
Services 37 1.68 | 1.18
** significant at the p<0.01 level
Organizational Resilience
The 13 items of organizational resilience were factor-analysed (Table 4).
Table 4: Organizational Resilience
Planning Adaptive
Resilience Items Resilience Resilience | Communalities
We have a focus on being able to respond... 0.851 0.191 0.761
Our organisation is committed to practicing... 0.840 0.140 0.725
We build relationships with others... 0.793 0.159 0.655
We have clearly defined priorities ... 0.778 0.268 0.677
Given how other depend on us... 0.693 0.287 0.563
We proactively monitor our industry... 0.618 0.339 0.497
There would be good leadership... 0.108 0.851 0.736
People in our organisation are committed resolving
problems... 0.159 0.765 0.610
If key people are unavailable... 0.146 0.690 0.497
We can make tough decisions quickly 0.380 0.685 0.613
Our organisation maintains sufficient resources... 0.190 0.669 0.484
We are known for our ability to use knowledge... 0.356 0.532 0.410




There are few barriers stopping us... 0.239 0.526 0.334
Eigenvalue 3.950 3.611
% of variance explained 30.388 27.779
Cronbach's alpha 0.886 0.824

Prior to this the usual KMO statistic and Bartlett’s test of sphericity were estimated and the
results confirm the suitability of the data for factorization. Two factors were extracted,
explaining 58.2% of total variance. The two factors reflected the dimensions of planning
resilience and adaptive resilience. Both factors had Cronbach’s alpha >0.7 (Hair et al., 2006)
indicative of internal consistency and reliability. Composite measures were created prior to
analysing whether the three sectors were significantly different on these two factors.

The results confirmed that all three sectors were significantly different on the two factors. On
average, the Education/Training sector (M=0.84) was more agreeable than Manufacturing
(M=0.69) and Accommodation/Food Services (M=0.72) that their organizations were
resilient on planning. The Accommodation/Food Services sector (M=0.76) displayed on
average lower agreement than the Education/Training sector (M=0.85) on adaptive resilience.

Post-Quake Recovery of Organizations — Recapturing Lost Production/Delivery/Output

The five items (greater use of staffing resources, high levels of inventory, conservation of
resources, intensive use of existing resources and replaced/upgraded technology) as part of
post-quake recovery strategies were analysed by sector. ANOVA with post-hoc comparisons
revealed that the three sectors were not statistically different on importance attached to these
items, except for the manufacturing (M=1.0) and education/training (M=0.48) sectors on high
levels of inventory (F=3.71, p<0.05).

Discussion and Implications

The main objective of this study was to compare the Accommodation/Food Services sector
with Manufacturing and Education/Training sectors on felt impacts, mitigation,
organizational resilience and recovery following the Canterbury earthquakes. Similar to other
studies (Whitman et al., 2013) sectorial differences were found on several earthquake impacts
and organizational resilience. The Accommodation/Food Services sector was the least
impacted in comparison to the other two sectors. By using staffing resources, conserving and
more intensive use of existing resources, and technology the three sectors have been able to
recapture lost production. From a sector vulnerability perspective, the recovery of the three
sectors is on par despite significant differences in felt impacts, despite the accommodation
sector being the most impacted by disruptions in critical infrastructures of airport and gas.

The results provide opportunities for other sectors in NZ to understand and learn about the
effectiveness of post-disaster recovery strategies. For example, other sectors can use
strategies such as better inventory management, replace/upgrade technology, and
conservation of resources to recapture lost production in a post-quake environment. All three
sectors in this study employed such strategies as part of their recovery. Alongside, the
mitigation factors used by the three sectors are not significantly different on most aspects.
However, the accommodation sector being a people oriented industry, it is surprising that the
importance of relationship with staff as a mitigation factor is lowest in comparison to the
other two sectors. One plausible explanation may be related to the high use of seasonal
workers in this industry.

Also, the findings suggest that the accommodation sector is less likely to plan for disasters,
but rely on being adaptive and reacting to situations as they present themselves. From a



disaster management perspective, this sector is vulnerable with low planning or adaptive
resilience. Improving resilience is necessary as a risk management technique (Dalziell &
McManus, 2004). Hence, strategies for improving resilience in the accommodation should
include three key aspects (McManus et al., 2008): (i) situation awareness whereby the sector
as a whole and its individual players recognize they are part of a wider network, learning
about types of emergency situations; (ii) management of keystone vulnerabilities, including
components in the organizational system such as buildings/infrastructures, critical suppliers,
relationship with key groups internally and externally, communication structures, and the
perception of organizational strategic vision; (iii) adaptive capacity can be built though
enhanced decision support systems, governance structures, and robust operations
management systems. Given the importance of the accommodation sector to the Canterbury
region, improving its resilience also has implications for community resilience.

Acknowledgements

The authors are grateful for the comments and suggestions by Charlotte Brown and Erica
Seville from Resilient Organizations on this paper

References

Biggs, D., Hall, C. M., & Stoeckl, N. (2012). The resilience of formal and informal tourism
enterprises to disasters: reef tourism in Phuket, Thailand. Journal of Sustainable
Tourism, 20(5), 645-665.

Brown, C., Stevenson, J.R., Giovinazzi, S., Seville, E., & Vargo, J. (2014). Factors
influencing impacts on and recovery trends of organizations: Evidence from the
2010/2011 Canterbury Earthquakes. International Journal of Disaster Risk Reduction,
in press

Canterbury Development Corporation (CDC) (2015). Sector Profiles. Available at:
http://www.cdc.org.nz/economy/sector-profiles/ Accessed on 18 Feb 2015.

Chang, S. E., Rose, A. Z., Shinozuka, M., & Tierney, K. J. (2001). Modeling earthquake
impact on urban lifeline systems: advances and integration in loss
estimation. Earthquake Engineering Frontiers in the New Millennium, 195.

Corey, C. M., & Deitch, E. A. (2011). Factors affecting business recovery immediately after
Hurricane Katrina. Journal of Contingencies and crisis management, 19(3), 169-181.

Dahlhamer, J. M., & Tierney, K. J. (1996). Winners and losers: predicting business disaster
recovery outcomes following the Northridge earthquake.

Dahlhamer, J. M., & Tierney, K. J. (1998). Rebounding from disruptive events: business
recovery following the Northridge earthquake. Sociological Spectrum,18(2), 121-141.

Dalziell, E. P., & McManus, S. T. (2004). Resilience, vulnerability, and adaptive capacity:
implications for system performance. Proceedings of the International Forum for
Engineering Decision Making (IFED), Stoos, Switzerland December 6-8 2004.

Faulkner, B., & Vikulov, S. (2001). Katherine, washed out one day, back on track the next:
a post-mortem of a tourism disaster. Tourism Management, 22, 331-344.

Galbraith, C. S., & Stiles, C. H. (2006). Disasters and entrepreneurship: A short
review. International Research in the Business Disciplines, 5, 147-166.



Halvorson, S. J., & Parker Hamilton, J. (2010). In the aftermath of the Qa'yamat: 1 the
Kashmir earthquake disaster in northern Pakistan. Disasters,34(1), 184-204.

Holling, C. S. (1973). Resilience and stability of ecological systems. Annual review of
ecology and systematics, 1-23.

Kachali, H., Stevenson, J. R., Whitman, Z., Seville, E., Vargo, J., & Wilson, T. (2012).
Organisational resilience and recovery for Canterbury organisations after the 4
September 2010 earthquake. Australasian Journal of Disaster and Trauma Studies, 1,
11-19.

Kroll, C. A, Landis, J. D., Shen, Q., & Stryker, S. (1991). Economic impacts of the loma
prieta earthquake: A focus on small business.

Lee, A. V., Vargo, J., & Seville, E. (2013). Developing a Tool to Measure and Compare
Organizations’ Resilience. Natural hazards review, 14(1), 29-41.

Mannakkara, S., & Wilkinson, S. (2014). Re-conceptualising “Building Back Better” to
improve post-disaster recovery. International Journal of Managing Projects in
Business, 7(3), 327-341.

McManus, S., Seville, E., Vargo, J., & Brunsdon, D. (2008). Facilitated process for
improving organizational resilience. Natural Hazards Review, 9(2), 81-90.

Orchiston, C., Seville, E. & Vargo, J. (2012). Outcomes of the Christchurch earthquake
sequence on tourism businesses. Resilient Organisations Research Report 2012/09.

Orchiston, C., Seville, E. & Vargo, J. (2014). Regional and sub-sector impacts of the
Canterbury earthquake sequence for tourism businesses. Australian Journal of
Emergency Management, 29, (4): 32-37.

Powell, F. (2010). Urban earthquake events and businesses: learning from the 2007 Gisborne
earthquake in New Zealand. Australian Journal of Emergency Management, 25(3),
54,

Rubin, C. B. (1991). Recovery from disaster. Emergency Management: Principles and
Practice for Local Government. Washington DC: International City Management
Association, 224-259.

Smit, B., & Wandel, J. (2006). Adaptation, adaptive capacity and vulnerability.Global
environmental change, 16(3), 282-292.

Stevenson, J. R., Chang-Richards, Y., Conradson, D., Wilkinson, S., Vargo, J., Seville, E., &
Brunsdon, D. (2014). Organizational networks and recovery following the Canterbury
earthquakes. Earthquake Spectra, 30(1), 555-575.

Strickland-Munro, J. K., Allison, H. E., & Moore, S. A. (2010). Using resilience concepts to
investigate the impacts of protected area tourism on communities.Annals of Tourism
Research, 37(2), 499-519.

Tierney, K. J. (1997). Business impacts of the Northridge earthquake. Journal of
Contingencies and Crisis Management, 5(2), 87-97.



Tyrrell, T. J., & Johnston, R. J. (2008). Tourism sustainability, resiliency and dynamics:
Towards a more comprehensive perspective. Tourism and Hospitality Research, 8(1),
14-24,

Wasileski, G., Rodriguez, H., & Diaz, W. (2011). Business closure and relocation: a
comparative analysis of the Loma Prieta earthquake and Hurricane
Andrew. Disasters, 35(1), 102-129.

Webb, G. R., Tierney, K. J., & Dahlhamer, J. M. (2000). Businesses and disasters: Empirical
patterns and unanswered questions. Natural Hazards Review, 1(2), 83-90.

Webb, G. R., Tierney, K. J., & Dahlhamer, J. M. (2002). Predicting long-term business
recovery from disaster: a comparison of the Loma Prieta earthquake and Hurricane
Andrew. Global Environmental Change Part B: Environmental Hazards, 4(2), 45-58.

Whitman, Z.R., Wilson, T.M., Seville, E., Vargo, J., Stevenson, J.R., Kachali, H., Cole, J.
(2013). Rural organizational impacts, mitigation strategies, and resilience to the 2010
Darfield earthquake, New Zealand. Natural Hazards, 69 (3), pp. 1849-1875.



