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Abstract 

Organisations are often overlooked by national disaster risk reduction efforts. By supporting 

organisations to be more disaster resilient, communities are more resilient. This research investigated 

whether New Zealand’s recent legislation, the Health and Safety at Work Act (HSWA) 2015, has co-

benefits for increasing seismic risk reduction in organisations. Through interviews and surveys with New 

Zealand organisations, it was found that the HSWA was a key motivator for organisations to implement 

seismic risk reduction within the workplace. This was driven by a strong desire to protect staff and 

customers from earthquake impacts. However, a lack of information and guidance on how to reduce 

earthquake risks, especially in small and medium enterprises, was found to limit the effectiveness of this 

legislation as a disaster risk reduction lever. Overall, this research found that even with a safety culture 

present, for legislation to be successfully leveraged to reduce disaster risks in organisations, guidance is 

required.  
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1.0 Introduction 

Legislation is a key tool for implementing Disaster Risk Reduction (DRR) in society, encouraging 

compliance and promoting incentives for undertaking risk reduction and mitigation activities [1,2]. 

Currently ranked the second riskiest country in the world for expected loss from natural hazard damage 

[3], New Zealand has a well-established tradition of effectively using legislation and policy to help 

manage DRR.  A well-prepared country with a sophisticated emergency management system, New 

Zealand has demonstrated that investment in prevention and preparedness is a necessary part of 

systematic efforts to increase resilience to disasters [4].  

New Zealand has an ensemble of legislative instruments that aim to provide appropriate policy 

backing to reduce exposure or limit the impact of disasters. These laws focus on reducing vulnerability in 

the built environment and establishing national disaster response capability (e.g., the Civil Defence and 

Emergency Management Act 2002, Resource Management Act 1991, and the Building Act 2004 and 

associated amendments). These pieces of legislation focus on specific disaster risk reduction activities 

such as management of earthquake-prone buildings and land use planning. None of these pieces of 

legislation directly regulate or incentivise organisations to undertake disaster risk reduction activities 

such as staff training and emergency planning.  

Creating a resilient New Zealand requires effort from all of society [5]. Organisations that 

effectively manage natural hazard risk provide safety for their employees as well as minimising economic 

losses. In turn, they are able to support community recovery by providing key services, employment, and 

economic stimulus.  Increasing the resilience of organisations pays dividends in reduced impacts post-

disaster, and improved recovery times.  

New Zealand’s relatively new health and safety legislation, the Health and Safety at Work Act 

(HSWA) 2015 creates a regulatory obligation for organisations to protect their employees and other 

stakeholders from risks. HSWA was enacted following the 2010 Pike River coal mine disaster, where 29 

men lost their lives.  A review of this disaster highlighted the flaws in the prior workplace health and 

safety legislation. The new HSWA was established with a core purpose to “protect workers and other 

persons against harm to their health, safety, and welfare by eliminating or minimising risks arising from 

work...”[6]. On the surface, this legislation is well placed to promote DRR activities, however, there is 

currently little understanding of how organisations interpret and act on obligations within the HSWA to 

reduce natural hazard risk. This current legislation potentially provides a legislative instrument not 

widely recognised as bringing DRR benefits. 

This research aimed to provide a novel contribution to DRR legislative literature by exploring the 

intersection of DRR and workplace health and safety legislation. It investigated whether New Zealand’s 

HSWA legislation is performing a role in DRR by motivating organisations to reduce seismic risk. This was 

achieved through a review of relevant legislation, exploratory interviews and a nationwide survey.  

 

2.0 Literature Review 

 

2.1 Legislation and Disaster Risk 

Governments have a range of tools they can implement to achieve system-wide changes in 

society, legislation is one of them [7]. Both the Hyogo Framework for Action and Sendai Framework for 

Disaster Risk Reduction highlighted the role of legislation as a key tool for establishing disaster risk 

reduction as a national and local priority [1,2].  



 Disaster Risk Management (DRM) legislative frameworks usually comprise an ensemble of 

separate or companion laws that form a DRM framework [8] Each law may differ in the degree to which 

it specifies the detail of activities versus a more generalised principle based approach. Most DRR 

legislation and policies implemented target institutional frameworks (e.g. disaster management agency 

or civil defence office) or the built environment (e.g. building codes, planning and environmental laws). 

Organisations as the key providers of goods and services and economic vitality are a key sector who also 

need to be targeted by DRR legislation [9–11]. 

While the disaster management literature strongly supports the importance of business 

resilience as a component of overall community resilience during a disaster [12–14], it has been widely 

documented that DRR is poorly implemented by organisations across all hazards [11,15–22]. Up until 

recently DRM legislation, policies and literature have largely neglected organisations, with more focus 

given to families, households, and government agencies  [13,21,23–26]. Introducing legislation and 

policies that establish and maintain a culture of preparedness in everyday life as ‘business as usual’, 

would aid in the development of DRR in organisations [27]. 

2.2 New Zealand DRR Legislation 

The 2010/11 Canterbury earthquakes brought a sharp focus on all aspects of New Zealand 

disaster management including the adequacy of major DRM legislation. Referred to as ‘enabling 

legislation’, New Zealand’s legislation is based on high-level objectives and principles, rather than on 

detailed prescription and ‘how to’ [4]. While this type of legislation can enable adaptation, allowing the 

legislation to remain relevant and effective to current risk management needs, it can also leave 

unanswered questions and challenges in its application [4].  

Like most disaster legislation globally, New Zealand’s current DRM legislative framework focuses on 

disaster response capability and reducing vulnerability in the built environment. This framework 

integrates DRR into cross-sectoral and local government planning through the following ensemble of 

legislative instruments: 

- The Civil Defence and Emergency Management (CDEM) Act 2002: provides a statute to improve 

and promote sustainable management of hazards. It sets out clearly defined responsibilities for 

local authorities and infrastructure providers and is the national focal point for cultivating a 

whole-of-society approached for DRM.  

- Building Act 2004: regulation of building work and performance standards for buildings. 

- Building (Earthquake-prone Buildings) Amendment Act 2016: introduced changes to the way 

earthquake-prone buildings are identified and managed under the Building Act 2004.  

- Earthquake Commission Act 1993: publicly funded quasi-compulsory insurance against natural 

hazard damage. 

- Local Government Act 2002: states that the purpose of local government is to enable democratic 

local decision-making and action by, and on behalf of, communities. 

- Resource Management Act 1991: a comprehensive statute for the sustainable management of 

natural resources. 

- Accident Compensation Act 2001: compulsory accident compensation scheme. 

The International Federation of Red Cross and Red Crescent Societies found that the New Zealand 

legislation provided a sound national legislative framework for addressing disaster risk reduction [4]. 

They identified that the normative frameworks relating to prevention and preparedness have been a 

necessary part of systematic efforts to increase the resilience of New Zealand to disasters over time. 

However, while the legislation has been well integrated into the system, its implementation requires 

continued work to fully succeed, in particular in increasing capability and the sharing of information [4].  



Overall, New Zealand has several recognised legislative levers for disaster risk reduction. A newcomer 

to the New Zealand legislative scene, the Health and Safety at Work Act (HSWA) 2015, could provide a 

little acknowledged legislative lever for organisational DRR.    

2.3 Health and Safety at Work Act 2015 

The Health and Safety at Work Act (HSWA) 2015 is the primary legislation governing workplace 

health and safety in New Zealand. The key purpose of the act is to ensure those responsible for 

workplaces are more accountable for the health and safety of their workers and other people using 

workspaces. WorkSafe New Zealand (WorkSafe) acts as the health and safety regulator to oversee 

compliance with the Act.  They are a small agency whose focus is on engaging and educating duty 

holders about their work health and safety responsibilities and enforcing health and safety law [28] . The 

purpose of HSWA is to provide a balanced framework for the health and safety of workers and 

workplaces based on the principle that workers and others should be given the highest level of 

protection against harm to their health, safety, and welfare from hazards and risks arising at work [6].  

The HSWA establishes the role of a Person Conducting a Business or Undertaking (PCBU). A PCBU 

may be an individual person (e.g., a sole trader) or an organisation (e.g., a business entity such as a 

company), [6]. If the PCBU is an organisation, an officer of the PCBU is a person responsible for ensuring 

the PCBU meets its duties and obligations under the Act. The PCBU has the primary duty of care to fulfill 

the key objective of HSWA of “protecting workers…against harm to their health, safety, and welfare by 

eliminating or minimising risks in the workplace” [6] as far as is reasonably practicable.  

Although the HSWA was not designed as a DRR policy, the risks it covers are all-encompassing, 

hence our interest in exploring whether it is fulfilling DRR implementation in New Zealand organisations. 

Like other New Zealand legislation, HSWA is not prescriptive - there is no clearly defined standard.  

 

2.4 What makes a good DRR legislative lever? 

For legislation and policy to be successful, the culture of the target group must be taken into 

account. Culture is thought to be central to determining the outcomes of any policy [29]. Public policy 

research highlights the interplay of culture and policy in a ‘chicken and egg’ situation. Outcomes of a 

policy are driven by individuals or groups in society and their prevailing culture and values; policies that 

align with their culture and values will be far more successful than those that do not [29]. Therefore a 

successful legislative lever for DRR in organisations would have policies that align with prevailing cultures 

and values within organisations [29]. 

Safety culture is a well understood facet of organisational culture [30,31], referring to the norms, 

values and practices shared by groups related to risk and safety [30,32]. Safety culture is present in 

countries that place a high value on human life, with comprehensive occupational or workplace health 

and safety laws implemented to lower loss of life and increase productivity through the reduction of risk 

and work-related injuries  [33–35]. Developing and underdeveloped economies lag in terms of 

occupational health and safety leading to high fatality and injury rates [36]. For example, recent 

International Labour Organization (ILO) reports highlight that poor occupational health and safety 

measures in Pakistan are a key factor in work deficit and loss of worker lives, leading to the enactment of 

Pakistan Occupation Health and Safety Act 2018 [36]. New Zealand’s current health and safety legislation 

was established following the Pike River mine explosion in 2010, when the legislation at the time didn’t 

meet societies’ expectations and standards. The disaster created an increased national focus on 

workplace health and safety culture that led to the government establishing an independent task force 

to review workplace health and safety [37]. Their review found the system was not ‘fit for purpose’, with 



numerous weaknesses that had to be addressed [38,39]. This led to major changes in workplace health 

and safety in New Zealand and the enactment of the Health and Safety at Work Act 2015.  

There is currently limited literature explicitly defining or establishing the role of safety culture 

within the DRR context [40,41].  A review by Marshall (2020) suggested there would be benefits in 

exploring safety culture and its interplay with DRR [40].  

 

3.0 Study area  

This research was funded by the New Zealand Earthquake Commission (EQC). As a qualifying 

component for this funding, the project had to have a primary focus on seismic risk. Therefore, this 

research investigates organisations seismic risk reduction behaviours as a subset of DRR. 

New Zealand experiences over 15,000 earthquakes every year with about 100-150 large enough 

to be felt by society [42]. On average, New Zealand experiences several magnitude 6 earthquakes every 

year, one magnitude 7 every 10 years and a magnitude 8 every century. While the largest earthquake to 

date was the magnitude 8.2 Wairarapa earthquake in 1855, the most notable and recent earthquakes in 

New Zealand’s seismic history can be found in Table 1. 

 

Table 1- New Zealand recent earthquake disasters. [43,44]  

Date Earthquake Magnitude Death Toll Estimated Total 

Damages (USD) 

4th September 2010 Darfield M7.1 2 6.5 billion 

22nd February 2011 Canterbury M6.3 185 15 billion 

14th November 2016 Kaikoura M7.8 2 3.9 billion 

 

Seismic risk varies across New Zealand with the New Zealand Building Act dividing the country into 

three seismic hazard zones – high, medium, and low (Figure 1). It should be noted that all of New 

Zealand has some level of seismic risk.  



 

Figure 1 - Seismic Risk Map of New Zealand based on Figures 3.3. and 3.4 from NZS 1170.5:2004. Copyright in NZS 1170.5:2004 is 

owned by the Crown and administered by the New Zealand Standards Executive. Reproduced with permission from Standards 

New Zealand, on behalf of New Zealand Standards Executive, under copyright licence LN001430.  

 

 

4.0 Research methodology  



 

4.1 Research Outline  

The purpose of this research was to understand if health and safety legislation is performing a 

key role in encouraging DRR activities in New Zealand organisations.  The research examines 

organisation’s obligations to reduce seismic risk under the HSWA and other related legislation, the DRR 

actions that are undertaken to reduce seismic risk, and the motivating factors behind these actions.  

This research was performed in three sequential steps: 

1. Law Review 

2. Exploratory interviews 

3. Nationwide survey 

 

4.1.1 Law review 

To understand organisations’ obligations in relation to seismic risk a review of the HSWA and 

associated legislation was undertaken. This included: reviewing records of parliamentary debate during 

the enactment of the legislation to see if seismic risk was considered; WorkSafe guidance and 

information regarding seismic risk and HSWA; related and/or additional regulations and legislation that 

may interplay with HSWA including the Building Act 2004 and the Building (Earthquake-prone Building) 

Amendment Act 2016; associated advice from regulators; and any case examples that exist in relation to 

the HSWA and seismic hazards.  

4.1.2 Interviews 

Semi-structured interviews were carried out with eight purposively sampled New Zealand senior 

company representatives that covered a range of industries and organisational sizes. Four interviewees 

were from small and medium enterprises (SMEs) with fewer than 20 full-time equivalent employees 

(FTEs), and four represented large organisations of more than 20 FTEs. All organisations were either 

located or had at least one part of their nation-wide organisation operating within regions of high 

seismic activity. 

Interviewees were found by initially contacting organisations already known to researchers. As 

interviews were undertaken, emerging findings highlighted where further interviews were required to 

expand the range of perspectives including the variety of industries, locations and organisation sizes.  

Due to the COVID-19 pandemic, interviews were undertaken over Zoom and were recorded and 

transcribed verbatim. Each interview lasted between 30 and 60 minutes and were conducted from July 

to October 2020.  

Interviews were semi-structured including questions regarding an organisation’s understanding 

of potential earthquake impacts, seismic risk reduction behaviours, motivation for seismic risk reduction 

behaviours, past experiences with earthquakes, and barriers to undertaken seismic risk reduction. A 

thematic framework [45] was created during interview analysis, which aided in the development of 

survey themes and ensured survey questions were appropriate.  

4.1.3 Survey 

A survey was drafted and reviewed by a panel of researchers before pilot testing with a small number of 

contacts.  The survey was run through SurveyMonkey with question themes covering: organisation 

demographics (e.g. industry, size, building ownership, FTEs, location, role), seismic risk perception and 

understanding, earthquake risk responsibility, earthquake experience, earthquake impact concerns, 

seismic risk reduction motivation, acceptable seismic risk impacts, seismic risk reduction activities, 



information sources, challenges to seismic risk reduction and help required to improve seismic risk 

reduction.  

Survey invitation cards were sent by physical mail to 4000 organisations with contact details 

purchased from a New Zealand business database company. Of these, approximately 500 were returned 

to sender. Invited participants represented a range of New Zealand business demographics, including 

size, geography, and sector. The project and survey invitation were also featured in mainstream media 

(online newspaper), on social media channels including LinkedIn paid promotion, and in industry 

association newsletters. 179 usable responses were received and included in the survey analysis. 

Anecdotal feedback suggests that the current COVID-19 pandemic, and associated survey fatigue, played 

a part in the low response rates. 

 The organisation size of survey respondents is show in Figure 2. Compared to the NZ business 

population, larger organisations were overrepresented in the survey (27% of survey respondents 

indicated that had over 20 Full Time Equivalent (FTE) staff compared to 3% of New Zealand organisations 

[46]). The spread of respondents across Australia and New Zealand Industry Codes (ANZSIC) is shown in 

Figure 3, illustrating significant over and under representations from many sectors. 

 

Figure 2 - Survey respondent's organisation size by number of Full Time Employees (FTEs). 
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Figure 3- Representation of survey respondent’s organisation across Australia and New Zealand Industry Codes (ANZSIC) 

 The distribution of organisations across seismic hazard zones is shown in Figure 4. 

Geographically, Canterbury and Wellington regions, areas of higher seismicity and recent earthquake 

experience, had the highest response rate. Low participation rates could reflect how relevant the survey 

topic was perceived by some organisations, with those from higher seismic hazard zones or with recent 

earthquake experience more likely to participate.   

Organisations that did not see earthquakes as a risk due to ‘we are not in a seismically active area of New 

Zealand’ or “we don’t think we’ll be impacted by an earthquake’ were taken to the end of the survey and 

only completed demographic (industry, size, location),“do you see earthquakes as a risk?” and “why 

don’t you see earthquakes as a risk?” questions. 
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Figure 4 - Distribution of survey respondents across New Zealand's seismic hazard zones according to Figure 1 (reference building 

standards) 

  

 Quantitative data was statistically analysed in SPSS. Descriptive statistics, cross-tabulation, non-

parametric tests (Chi-squared, &Kruskal-Wallis) and factor analyses were undertaken. For the purposes 

of this research, the standard p value threshold was set at p<0.05 for statistical significance. Open 

answer questions were qualitatively analysed through thematic coding [47], which were revised and 

refined until associations and explanations could be drawn from definitive concepts.   

 

5.0 Results 

5.1 Law review 

The HSWA was primarily developed to manage the day-to-day health and safety risks in an 

occupational setting. A review of parliamentary notes highlighted that during the development of the 

HSWA bill natural hazards was given little consideration.  However, as the HSWA requires PCBU’s to 

identify and manage all risks in the workplace, the HSWA imposes significant duties and obligations on 

PCBUs to mitigate seismic risks to the health and safety of workers and other building users.   

A key aspect of the HSWA is the notion that PCBUs must undertake risk mitigation to the extent 

that is ‘reasonably practicable’.  What is ‘reasonably practicable’ is not clearly defined but requires 

consideration of the likelihood of the hazard, the degree of harm, what the person concerned knows (or 

should know) about the risk, the availability of ways to eliminate or minimise the risk, and the cost to 

mitigate relative to the risk.  The burden of determining what is reasonably practicable, rests with the 

PCBU (Section 22, Health and Safety at Work Act, 2015).   

Alongside the HSWA, there is other legislation that directly requires organisations to mitigate 

specific risks.  HSWA’s interplay with other DRM legislation is opaque, and it is unclear how obligations 
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under one Act will be evaluated against obligations under another.  One example reviewed in detail for 

this research is a PCBU’s obligation related to how the building will perform in a seismic event.  

 New Zealand’s Building Act and Codes are key in reducing the vulnerability of the built 

environment to seismic risk.  Currently the building codes focus on protecting life-safety and egress; 

there is a much less attention paid to minimisation of damages following an earthquake [48]. While 

earthquake engineering and updates to the Building Act and Codes are continually progressing, there is 

still seismic risk present to occupants within many existing buildings. Recent legislation, the Building 

(Earthquake-prone building) Amendment Act 2016, set about requiring owners of particular buildings to 

undertake a seismic assessment.  Buildings that fall below certain threshold/criteria are deemed 

earthquake-prone and must be remediated within a given timeframe (7.5 to 35 years depending on 

location of building).  Under the Building Act there is no requirement to vacate the building prior to 

remediation.  However, under the HSWA, PCBUs are obliged to consider the risk of remaining in the 

building.     

 Neither the HSWA nor the Building (Earthquake-prone Building) Amendment Act 2016 provide 

guidance on how to nest the legislative requirements. This led WorkSafe to release a policy clarification 

about earthquake-related health and safety risks in workplaces and when it is likely to intervene; 

“Dealing with earthquake-related health and safety risks: information for PCBUs and building owners” 

[49]. The policy clarification states that PCBUs will not be liable under HSWA if they are complying with 

their obligations under the Building Act 2004 and suggests a small number of specific activities for 

seismic risk reduction (e.g., earthquake drills, fix and fastening, survival kits and collection of up-to-date 

staff contact details).  Worksafe are not bound by this policy clarification, so this advice does not 

necessarily provide clarity and assurance for PCBUs. 

   It is clear that PCBUs under the HSWA are expected to prepare for all risks, including 

earthquakes and other hazards. However, what PCBUs are obliged to do regarding seismic and disaster 

risk to meet their legal responsibilities is not clear. How WorkSafe or others will examine the liability of a 

PCBU, or officer, should a worker suffer harm in a workplace in a seismic event remains unclear. At the 

time of writing there is no case law regarding how the HSWA applies to natural hazard risks. The first 

major case will be WorkSafe’s current case against multiple PCBUs over the management of health and 

safety risks leading up to the 2019 Whakaari Island volcanic eruption, which resulted in the loss of 22 

lives and serious injuries to a further 25 [50]. However, disaster risk management and what is 

‘reasonably practicable’ is so contextual that, even after this case, it may never be specifically defined. 

 

5.2  Interviews 

The interviews were undertaken as an exploratory investigation to aid in the development of a 

survey instrument. Four themes emerged from the exploratory interviews:  

1) Motivation: HSWA and staff safety were motivating organisations to reduce seismic risk; 

2) Experience: interest in reducing seismic risk increased following a series of earthquake events, in 

particular Canterbury 2010/11 and Kaikoura 2016 earthquakes; 

3) Investment: larger organisations, with more resources, invested more effort in reducing seismic 

risk within their organisations; 

4) Knowledge: smaller organisations were interested in increasing their seismic risk reduction 

efforts but were unsure where to start or find more information.  

To explore these themes, the survey included questions regarding motivation, experience, risk reduction 

activities, information sources, barriers, and demographics such as earthquake experience, and size of 

organisation. 



5.3 Survey 

5.3.1 Do organisations view earthquakes as a risk? 

Almost 60% of individuals surveyed had experienced a prior earthquake, with earthquakes being 

considered a risk in 76% of organisations. Respondents from high seismic hazard zones were statistically 

significantly more likely to see earthquakes as a risk compared to those in low seismic hazard zones 

(X2=51.154, p=0.000, df=10). Of those that did not see earthquakes as a risk to their organisation, 50% 

were in low seismic hazard areas of New Zealand (e.g., Auckland) citing their reasons as ‘we are not in a 

seismically active area of New Zealand’ and ‘we don’t think we will be impacted by an earthquake’. In 

medium and high seismic hazard zones organisation’s main reason for not considering earthquakes a risk 

was ‘even if an earthquake happens, we think the impacts won’t be that bad’.  

5.3.2 Are organisations reducing seismic risk?  

 The majority of survey respondents undertake a variety of earthquake risk reduction measures, 

with only 1% of the survey respondents taking no risk reduction actions (Figure 5). 

 

Figure 5- Earthquake risk reduction/transfer activities undertaken by organisations (multiple answers 

allowed) 

 Insurance remains a key element in organisations’ risk management strategies. 88% of 

organisations surveyed had property and building insurance, 62% had stock and contents damage, and 

58% business interruption insurance. There was no statistically significant difference in insurance levels 

across organisation size or demographic factors. 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Earthquake Monitoring System

None of the Above

Strengthening Work

Moved or Relocated

Assess Supplier Preparedness

Take-Away Emergency Supplies

Fix and Fasten All Fittings

Assess Safety of Non-Structural Elements

Emergency Supplies for Sheltering in Place

Evaluate Seismic Strength (Prior to Occupation)

Evaluate Seismic Strength (After Occupation)

Fix and Fasten Some Fittings

Business Interruption Insurance

Insurance for Stock/Contents Damage

Business Continuity Plans

Regular Evacuation Drills

Staff Education (Personal Preparedness)

Property and Building Insurance

Percent of Respondents (%)



 Staff education was the second most used earthquake preparedness activity undertaken, being 

present in 67% of organisations surveyed.  

 65% of survey respondents carry out regular evacuation drills as a risk reduction activity, with 

89% of businesses with 20 or more full-time employees (FTE) undertaking evacuations drills compared to 

only 44% of SMEs (X2=40.415, p=0.00, df=10). There was no statistically significant difference between 

seismic hazard zones and regular evacuation drills.   

 64% of organisations have business continuity plans. Larger organisations were statistically 

significantly more likely to have business continuity plans than smaller organisations (89% compared to 

46%) (X2=23.839, p=0.008, df=10).  

 73% of respondents have undertaken some kind of fix and fastening activity of moveable items 

(e.g., bookcases, stock). Of those organisations, 30% had fastened all, while 43% indicated ‘some’. The 

prevalence of fix and fastening activity was highest in high seismic hazard zones (such as Wellington and 

Christchurch) with 80% of organisations undertaking this risk reduction activity, compared to only 52% in 

lower seismic hazard zones. Importantly, 27% of respondents had not undertaken this relatively simple 

and cheap activity to reduce the risk of harm. 

 Seismic strength evaluation of buildings was undertaken by 41% of organisations. Assessment 

of the safety of non-structural elements was undertaken by 33% of respondents. Overall, larger 

organisations were statistically significantly more likely to undertake seismic strength evaluations of their 

buildings (X2=23.299, p=0.000, df=10). Those who owned and occupied their premises were more likely 

to assess the safety of non-structural elements (42%) compared to those who lease from others (22%) 

(X2=31.363, p=0.000, df=8).  

 Only 38% of organisations indicated that they had emergency supplies for sheltering in place 

and 30% had take-away emergency supplies. Wellington had a higher percentage of organisations 

providing emergency supplies for sheltering in place (60%) and evacuating (56%) compared to those in 

Christchurch who only had 30% (sheltering in place) and 22% (take-away). Organisations in Auckland, a 

low seismic hazard zone, were more likely to have emergency supplies for sheltering in place (50%) than 

for evacuation (15%).  

5.3.3 What is motivating organisations to reduce seismic risk?  

In the survey, HSWA obligations and concern for staff safety and wellbeing were the top two 

motivators for organisations to manage their earthquake risk. Larger organisations were statistically 

significantly more motivated to undertake seismic risk reduction by legislation than smaller 

organisations; this was seen for both Building Act obligations (X2=13.94, p=0.016, df=5) and HSWA 

obligations based on a post hoc analysis between organisations of 1 to 5 employees and 100+ employees 

(X2=-19.588, p=0.019, df=5). Larger organisations were also statistically significantly more motivated to 

implement earthquake risk reduction activities due to the importance of their organisation to the 

community compared to smaller organisations (X2=13.262, p=0.021, df=5).  

The top prompts for organisations to start their earthquake risk reduction activities were 

identified as the 2011 Canterbury earthquake and the enactment of the HSWA. 

 

5.3.4 What seismic impacts are organisations willing to accept?  

 During a severe earthquake, survey respondents on average indicated they were accepting of 

up to three months of disruption as buildings are repaired. Organisations also indicated that fatalities, 

injuries, and building collapse are totally unacceptable impacts following a severe earthquake (Figure 6).  



 

 

Figure 6 – Boxplot of organisation’s acceptability of impacts following a severe earthquake. The box 

represents the interquartile range (25-75th percentile range), with the median/middle quartile 

represented with a black line in the boxplot. The lower (Q1) and upper (Q3) quartile, representing 

observations outside the 9 –91 percentile range (whiskers). The diagram also shows the mean 

observation (represented as a cross). Data falling outside the Q1 – Q3 range are plotted as outliers of the 

data (dots).  

 



5.3.5 What challenges are organisations facing in implementing seismic risk 

reduction? 

Cost and disruption to operations were the two biggest challenges organisations reported when 

trying to implement seismic risk reduction measures. Capacity to carry out activities, other priorities, 

access to relevant and usable information, and working with building owners/landlords were also seen as 

challenges. SMEs found ‘knowing where to start’ statistically significantly more challenging than larger 

organisations (X2=14.063, p=0.048, df=5). 

 

5.3.6 Areas of improvement to aid seismic risk reduction 

Thematic analysis of the free text questions ‘What would help you to improve your organisation’s 

earthquake preparedness’ provided two key areas of improvement to increase organisation’s ability to 

undertake seismic risk reduction: 

1) Increase in relevant and easy-to find information 

2) Increase in government grants and funding for DRR efforts 

SMEs in particular highlighted a need for clearer direction and help, with the greatest number of 

comments in free text responses asking for more accessible and relevant information on how to reduce 

seismic risk.  

 A common comment made by survey respondents in free text questions was the role COVID-19 

has played in helping improve their business continuity plans. Throughout the COVID-19 pandemic, the 

desire from businesses to comply and do the right thing was generally evident, but media stories [51] 

suggested that businesses were not always clear on what the right thing was. This is reflected in our 

survey findings where respondents want to do more to protect staff and customers but would like more 

information and guidance from the government on how to do this. Survey findings suggest current 

available resources from central and local government agencies are either not well known or are not 

entirely hitting the mark for many organisations. 

 

6.0 Discussion 

While there was no forethought of natural hazards during the development of the HSWA or 

provision of specific obligations or liability regarding seismic risks in legislation and associated policies, 

the legal review found that HSWA does impose significant duties and obligations on organisations to 

mitigate seismic risk. 

In parallel, strong moral motivations to reduce seismic risk and preserve human life were evident 

in the survey. Organisations indicated that they are motivated to undertake seismic risk reduction by 

both HSWA and their drive to keep staff and customers safe. They are unaccepting of fatalities, injuries 

and building collapse during a severe earthquake event, and were prompted to reduce seismic risk 

following the enactment of HSWA and the 2011 Canterbury earthquake.   

Although there is limited guidance for organisations regarding HSWA obligations and seismic risk 

reduction actions, organisations around New Zealand are implementing a wide range of seismic risk 

reduction activities. The most common actions are low time and cost activities such as taking out 

insurance (property and building, stock and contents damage, business interruption), staff education, 

regular evacuation drills, and business continuity plans. More cost and time investment activities (e.g., 

strengthening work, earthquake monitoring systems and seismic strength evacuations) are less 

commonly implemented. Some low time and cost activities such as fixing and fastening moveable items 



and stocking emergency/take away supplies are not widely implemented.  This could be due to identified 

barriers such as the perceived cost and time to implement, and the lack of easy-to find information 

relevant for seismic risk reduction.   

The results indicate that HSWA is unintentionally functioning as a legislative instrument for DRR 

in New Zealand organisations. The strong moral sense of motivation to protect the safety of staff and 

customers demonstrates an opportunity to leverage the prevailing safety culture to enhance DRR 

activities. These results provide insight into how health and safety legislation, both in New Zealand and 

internationally, could be an effective legislative instrument for DRR if recognised accordingly. However, 

lack of guidance for organisations on how to fulfil their obligations under HSWA to support DRR is 

hindering the full potential of this legislative instrument. In particular, there is a need for guidance 

specifically for small and medium enterprises (SMEs).   

6.1 Enabling organisations through information  

Lack of information is a key factor in organisations’ inaction in disaster preparedness, with 

organisations’ activities often dependent on information to make decisions [52–56]. While the HSWA is 

relevant to seismic risks, there is little guidance provided by WorkSafe on how organisations are 

expected to do this. The policy clarification “Dealing with earthquake-related health and safety risks: 

information for PCBUs and building owners”, only provided a small number of specific risk reduction 

activities (e.g., earthquake drills, fix and fastening, survival kits and collection of up-to-date staff contact 

details) and was aimed specifically at buildings owners and not necessarily tenants. While literature 

shows that easy and low investment activities tend to be implemented above higher investment, more 

complex preparedness activities [22,26], this research showed that many cheap and easy activities, such 

as fix and fastening, emergency supplies, and evacuation drills are not undertaken by organisations. 

Although New Zealand has areas of lower seismic risk; low seismic risk does not mean no seismic risk and 

there is still benefit from undertaking these activities. There is an opportunity for information to be more 

effectively communicated with organisations to promote low cost, low effort risk reduction initiatives. 

 The activities mentioned in the Worksafe policy clarification are also a very limited sample of 

preparedness activities organisations can undertake to reduce earthquake impacts. With organisations' 

main sources of information government websites, government agencies have the ability to provide 

further guidance and information to organisations on how they can reduce disaster risk. The Red Cross 

highlighted this in 2014 when they found that for New Zealand to realise the full potential of its DRR 

legislation, there needed to be an increase in sharing of information, collaborative strategies, behaviour, 

and approaches between central and local government, private sector and communities [4]. Further 

guidance from the government outlining private-sector disaster planning and emergency management, 

and running awareness campaigns can help support organisations in complying with policies [9,57]. This 

research shows a particular need for specific guidance for SMEs.   

6.1.1 Guidance for SMEs 

 This research highlighted that compared to larger organisations, SMEs are not as motivated by 

legislation or by their importance to their communities to reduce earthquake risks. Yet, small 

organisations play vital roles in their communities’ ability to recover [13,14]. Overall, SMEs in this study 

were less likely to undertake preparedness activities like regular evacuation drills, have business 

continuity plans, assess the seismic strength of their buildings or their non-structural elements. They also 

indicated that ‘knowing where to start’ was a challenge for them and were interested in increasing their 

knowledge but needed some help to get started. These results support previous findings of organisation 

size correlating to an organisation’s ability to cope with a disaster, in particular in their knowledge, 

abilities, and resources to undertake preparedness activities [13,21,66,67,58–65]. SMEs would benefit 



from targeted guidance to ensure they are able to implement seismic risk reduction activities in their 

organisations that meet their legislative requirements.  

6.1.2 Encouraging business continuity  

 Disaster risk reduction is more than just protecting citizens from harm, building capacity in 

organisations for business continuity is also important. Creating a resilient community requires not just 

protection of life but also protecting economic viability in the region post-event to support recovery; 

engaging in business continuity actions such as planning can help with this. For organisations to have an 

effective business continuity plan, they have to understand how they may be impacted and what that 

will mean for them.  

When asked about acceptable impacts during a severe earthquake (see 5.3.4), organisations 

were only accepting of up to three months of disruption while buildings were being repaired. During the 

2010-2011 Canterbury earthquakes almost 50% of Christchurch’s building stock was deemed unsafe or 

had restricted access, with a cordon placed around the Central Business District for over two years 

restricting business access while building assessments and demolitions were undertaken [68]. While 

organisations may deem 3 months of repair their limit of acceptability, the reality of damage following a 

severe earthquake could lead to repair times exceeding this timeframe. New Zealand’s current Building 

Act and Building Codes are focused on preserving life-safety and accept that buildings may be damaged 

following an earthquake [48]. Building performance will increase over time as technology and regulation 

changes, however, in the meantime businesses need to be prepared to deal with building and other 

disruptions that exceed 3 months.  Accessible information and communication, including scenarios, of 

how earthquakes will currently impact New Zealand building stock, infrastructure, and community would 

aid the development of sound business continuity plans.  

 

6.2 International implications 

 The results from this research suggest that, inadvertently, New Zealand’s health and safety 

legislation has motivated New Zealand organisations to reduce seismic risk. Outcomes of a policy are 

driven by individuals or groups in society and their prevailing culture and values; policies that align with 

culture and values will be far more successful than those that do not [29]. New Zealand’s recent change 

in health and safety legislation and organisations’ indication that loss of life is unacceptable in the event 

of a severe earthquake provides an insight into the safety culture of New Zealand organisations. These 

indicate that New Zealand’s prevailing culture and values align with health and safety legislation and 

provides backing that this legislation can be an influential legislative lever for DRR.  

 New Zealand’s legislative framework, governance structure and safety culture all play a role in 

the effectiveness of health and safety legislation being levered for DRR. New Zealand’s DRM legislative 

framework is made up of an ensemble of laws that work together to manage disaster risk 

comprehensively, with disaster risk governance capacity developed over decades [8]. This framework 

focuses heavily on reducing vulnerabilities in the built environment and establishing disaster response 

capabilities. Laws and policies are amended following disasters when they don’t meet societal 

expectations and values (e.g., HSWA following Pike River and the Building (Earthquake-prone Building) 

Amendment Act 2016 following the Canterbury Earthquakes 2010/11). Countries with strong cultural 

values for preserving life and similar DRM law typologies to New Zealand could benefit from utilising 

their occupational or workplace health and safety legislation as a DRR legislative lever for organisations.  

6.3 Limitations 



 Poor response rates for this research limit the generalisability of the survey findings. Both the 

interview and survey stages were undertaken during 2020 when COVID-19 was significantly impacting 

New Zealand organisations through extra work and business stresses. During this time organisations 

were also receiving a large number of survey requests to understand COVID-19 impacts which were 

leading to survey fatigue. There is also a likely bias in the results towards those organisations who are 

already thinking about or are highly conscious of the need to mitigate earthquake risks within their 

organisations.   Despite those limitations, this study does illustrate the worth of considering how health 

and safety legislation and associated culture may co-benefit disaster risk reduction imperatives. 

 

7.0 Conclusions 

It is evident from this research that New Zealand organisations want to prevent harm to staff 

and customers. A strong safety culture, coupled with enabling legislation like HSWA, provides a strong 

platform for behaviour change [27,29,40]. If harnessed properly, New Zealand’s Health and Safety at 

Work Act and safety culture could be better leveraged as a legislative instrument to improve DRR in New 

Zealand organisations. The acknowledgement of earthquake risk and strong motivation to implement 

seismic risk reduction activities in this study also helps to contribute to the limited literature on the 

explicit use of safety culture within a DRR context [40]. Currently, however, due to the lack of guidance 

for organisations on how to fulfill their obligations under HSWA to support disaster risk reduction, this 

legislative lever is not being used to its full potential.  

 The authors recommend the following guidance and support to increase the potential of HSWA 

as a DRR legislative instrument for New Zealand organisations:  

 simple, relevant, and accessible information that outlines the duties and obligations 

organisations have to reduce earthquake risks and the steps organisations can take to achieve 

this;  

 SME specific advice on how they can utilise their limited resources to reduce disaster risk; and 

 education and guidance for PCBUs with overlapping duties such as landlords and tenants, 

outlining their respective responsibilities in managing earthquake risks.   
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