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Abstract 

Disasters, either man-made or natural, are characterised by a multiplicity of factors 

including loss of property, life, environmental degradation, and psychosocial malfunction of 

the affected community. Although much research has been undertaken on proactive disaster 

management to help reduce the impacts of natural and man-made disasters, many challenges 

still remain. In particular, the desire to re-house the affected as quickly as possible can affect 

long-term recovery if a considered approach is not adopted. Promoting recovery activities, 

coordination, and information sharing at national and international levels are crucial to 

avoid duplication.  

Mannakkara and Wilkinson’s (2014) modified “Build Back Better” (BBB) concept aims for 

better resilience by incorporating key resilience elements in post-disaster restoration. This 

research conducted an investigation into the effectiveness of BBB in the recovery process 

after the 2010–2011 earthquakes in greater Christchurch, New Zealand. The BBB’s impact 

was assessed in terms of its five key components: built environment, natural environment, 

social environment, economic environment, and implementation process. This research 

identified how the modified BBB propositions can assist in disaster risk reduction in the 

future, and used both qualitative and quantitative data from both the Christchurch and 

Waimakariri recovery processes. Semi-structured interviews were conducted with key 

officials from the Christchurch Earthquake Recovery Authority, and city councils, and 

supplemented by reviewing of the relevant literature. Collecting data from both qualitative 

and quantitative sources enabled triangulation of the data. The interviewees had directly 

participated in all phases of the recovery, which helped the researcher gain a clear 

understanding of the recovery process. The findings led to the identification of best practices 

from the Christchurch and Waimakariri recovery processes and underlined the effectiveness 

of the BBB approach for all recovery efforts. This study contributed an assessment tool to aid 

the measurement of resilience achieved through BBB indicators. This tool provides 

systematic and structured approach to measure the performance of ongoing recovery. 
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Chapter 1 - Introduction 

1 

1 Introduction 

This chapter extracted from Paper 1:  

Francis, T. R., Wilkinson, S., Mannakkara, S., & Chang-Richards, Y. (2017). Disaster 

management in-line with the Sendai Framework for Disaster Risk Reduction. submitted to 

International Journal of Disaster Resilience in Built Environment. 

1.1 Introduction 

The exponential rise in natural and man-made disasters demands proactive resilient measures 

to reduce their impact. The presence of people and assets in a vulnerable region increases the 

consequences of disaster (United Nations [UN], 2005). Any major disaster is characterised by 

a multiplicity of factors including loss of property, loss of life, environmental degradation, 

and psychosocial malfunction of community members. The population’s vulnerabilities are 

the product of the social situation and physical environment and remain as a threat to 

sustainable progress (GFDRR, 2013). Promoting and initiating recovery activities, 

coordination and information sharing at national and international platforms are crucial to 

avoid duplication and gaps, and also to optimise the use of resources available for sustainable 

recovery. Addressing conceptual gaps between relief and development is also inevitable 

during the post-disaster phase. Any resettlement process, short- or long-term, necessarily has 

to consider urgent human needs. This situation forces the administrators to develop an 

integrated approach towards disaster management. The scientific world has put forward many 

frameworks for attaining sustainable disaster-resilient communities. 

Historically, disaster management was seen as a post-disaster activity; however, the 

escalating rate of disasters has forced administrators to think about the pre-disaster phase. 

The changes took place after the International Framework for Action in the 1990s paved the 

way to bring human dimensions to the forefront, in other words, a shift from vulnerability to 

resilience (Cutter et al., 2008). This paradigm shift helped move the emphasis from reactive 

steps to proactive steps and from single agency to partnership approaches. There has been a 

move away from a science-driven to a multidisciplinary approach, from response and 

recovery management to disaster risk management, and from planning for communities to 

planning with communities (Pearce, 2003).  
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The resulting Hyogo Framework (2005) incorporated disaster prevention, mitigation, 

preparedness, response, recovery, etc., with sustainable perspectives. According to UNISDR 

(2004), “resilience” is defined as:  

The capacity of a system, community or society potentially exposed to hazards to 

adapt, by resisting or changing in order to reach and maintain an acceptable level of 

functioning and structure (UN, 2005). This is determined by the degree to which the 

social system is capable of organising itself to increase this capacity for learning from 

past disasters for better future protection and to improve risk reduction measures. 

Build back better (BBB), a key concept which arose after 2004 South Asian tsunami, aims for 

a better reconstruction and recovery and helps build resilience of the affected community. 

This research conducted an investigation into the effectiveness of BBB in the recovery 

process after the 2010–2011 earthquakes in greater Christchurch, New Zealand. This research 

identified how the modified BBB propositions can assist in disaster risk reduction in the 

future and used both qualitative and quantitative data from both the Christchurch and 

Waimakariri recovery processes. The findings led to the identification of best practices from 

the Christchurch and Waimakariri recovery processes and underlined the effectiveness of the 

BBB approach for all recovery efforts. This study contributed an assessment tool to aid the 

measurement of resilience achieved through BBB indicators. This tool provides systematic 

and structured approach to measure the performance of ongoing recovery. 

1.2 Background Study 

In recent years, many debates have arisen regarding resilience and recovery which have seen 

the risk reduction approach gain more and more attention, representing a paradigm shift from 

post-disaster to pre-disaster activity (Manyena, 2006). Adaptation, vulnerability, and adaptive 

capacities are the other concepts associated with resilience (Engle, 2011). The factors that 

may have adverse effects include loss of shelter, land, cultural assets, educational systems, 

employment opportunities, inadequate sanitation, and disruption of social support systems. 

Every disaster brings stress to stakeholders as they try to return to normality. This situation 

forces administrators to work towards creating disaster resilient communities.  

In the international arena, disaster risk reduction efforts started in the 1990s with the 

International Decade for Natural Disaster Reduction (IDNDR; Cutter et al., 2008). In 1991, 

the UN General Assembly (UNGA) requested a strengthening of the coordination of 



Chapter 1 - Introduction 

3 

emergency and humanitarian assistance for disasters. Following a UNGA resolution, the 

Yokohama Strategy in 1994 endorsed guidelines for natural disaster prevention and a safer 

world. The International Strategy for Disaster Reduction was then launched in 2000 and was 

focused on an interagency task force on disaster risk reduction and options for risk reduction. 

The Millennium Declaration, which also appeared in 2000, proposed resolutions to reduce the 

effects and frequency of natural and man-made disasters. The Johannesburg Plan, developed 

in 2002, encouraged the improvement of techniques and methodologies for assessing climate 

change.  

In 2005, world nations joined together to develop the Hyogo Framework for Action (HFA), 

which aimed for sustainable resilience (UN, 2005). The HFA is being significantly updated to 

take account of new ideas, including BBB concepts which will be a significant addition to the 

framework. Table 1.1 lists some of the stepping-stones in disaster management for achieving 

worthwhile recovery since 1989.  

Table 1-1  
International Disaster Management Strategies 1989–2005 

Event Year Action 
 

International Framework 
for Action for the 
International Decade of 
Natural Disaster Reduction 
(UNGA Resolution 44/236) 

1989 Set out guiding principles for humanitarian relief 
preparedness prevention and on the continuum 
from relief to rehabilitation and development 

UNGA Resolution 46/182 1991 Strengthening of the coordination of emergency 
and humanitarian assistance of the UN in both 
complex emergencies natural disasters. 

The Yokohama Strategy for 
a Safer World  

1994 Guidelines for natural disaster prevention 
preparedness and mitigation and its plan of 
action 

The Johannesburg Plan of 
implementation of the world 
summit on sustainable 
development 

2002 Requested the inter-government panel on climate 
change to improve techniques and methodologies 
for climate change and encourage the assessment 
of those adverse effects. 

International Strategy for 
Disaster Reduction 

2000 Initiated inter-agency taskforce on disaster risk 
reduction and inter-agency secretariat to 
promote public awareness and commitment, 
expand networks and partnerships and improve 
knowledge about disaster causes and options for 
risk reduction. 

Millennium Declaration 2000 Key objectives of protecting vulnerable and 
common environment which resolves the effect 
of disasters. 

The Agenda for 
Humanitarian Action 

2003 A goal and action to reduce the risk and impact of 
disasters and improve preparedness and 
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developed by the 
International Conference of 
the Red Cross and Red 
Crescent 

response mechanism 

The Hyogo Framework for 
Action 

2005 Action for sustainable resilience through 
preparedness, response, mitigation and 
prevention. 
 (Annex- HFA, 2005) 

1.3 Hyogo Framework of Action (2005) 

The HFA was the outcome of the Second World Conference on Disaster Reduction in 2005 at 

which resilience approaches became more emphasised. It was a 10-year strategy to make the 

world safer from natural disasters (Djalante et al., 2012). The HFA is also a guideline 

formulated to reduce the impact of disasters and the measures to be adopted by various 

sectors to achieve more resilience. The ultimate goal of the HFA was the sustainable 

resilience of communities and countries by reducing risk impacts. It had three strategic goals, 

and five priorities, focusing on governance, risk identification, assessment, monitoring and 

early warning, knowledge management and education, reduction of underlying risk factors, 

and preparedness for effective response and recovery (UN, 2005). Better resilience requires 

better understanding of its determinants (Klein, 1998). Disaster management efforts increased 

globally after the HFA, which helped nations to understand disaster consequences (Matsuoka 

et al., 2012). A focus on capacity building and technology transfer, a multi-hazard approach, 

taking gender perspectives and cultural diversity into account, and community and volunteer 

participation, are some of the cross-cutting efforts promoted in the HFA (WCDR, 2005).  

As shown in Table 1.2, the first priority of the HFA is governance in disaster management 

systems. This ensures the development of legislative and institutional frameworks as well as 

disaster policies for risk reduction. It helps to achieve other HFA priorities with a legislative 

background (Manyena, 2013). The HFA’s second priority aims at reducing risk by 

identifying, assessing and monitoring disaster risk and establishing early warning systems. It 

promotes a culture of resilience by reducing vulnerability. Knowledge and education is the 

third priority action, which aims to build a culture of safety and resilience. The impact of a 

disaster can be reduced by disseminating hazard information. Risk management and 

vulnerability reduction is the fourth priority action. This encourages the risk reduction efforts 

associated with underlying factors such as socio-economic conditions, geography and 

climate-related factors, water and land-use conditions. Finally, disaster preparedness and 
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response is the fifth priority action, which ensures strengthening of response mechanisms. 

This encourages communities to increase their capacities and equip themselves with 

knowledge.  

Table 1-2  
HFA Priorities and Actions (Manyena et al., 2013) 

    Priority Action 
Governance 
 
 
 
Risk assessment 
 
 
Knowledge and education 
 
 
Risk management and 
vulnerability reduction 
 
Disaster preparedness and 
response 

Ensure that disaster risk reduction (DRR) is a 
national and local priority with a strong 
institutional basis for implementation 
 
Identify, assess and monitor disaster risks and 
enhance early warning 
 
Use knowledge, innovation and education to build a 
culture of safety and resilience at all levels 
 
Reduce the underlying risk factors 
 
 
Strengthen disaster preparedness for effective 
response at all levels 

   

1.4 Sendai Framework for Disaster Risk Reduction (2015) 

The post-HFA approach to disaster risk reduction was conceived and drafted at the Third 

World Conference on Disaster Reduction held in Sendai, Japan, in 2015. As a result of 

thorough assessments and reviews of HFA, and of taking account of past disaster lessons, 

world nations joined together for an advanced 15-year framework for disaster risk reduction 

titled the Sendai Framework for Disaster Risk Reduction (SFDRR), which aims for “the 

substantial reduction of disaster risk and losses in lives, livelihoods and health and in the 

economic, physical, social, cultural and environmental assets of persons, business, 

communities and countries” (UN, 2015), to be achieved in the next 15 years. To achieve this 

goal, enhanced capacities and capabilities in implementation, and stronger resilience 

measures, are required. 

As shown in Table 1.3, the SFDRR has four priority areas. The first focal area is to 

understand disaster risk in all its dimensions. This can be achieved through promoting data 

collection, ensuring its dissemination, encouraging the use of knowledge for the purpose of 

pre-disaster assessment, prevention and mitigation, and for preparedness and response. The 
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second focus area is to strengthen disaster risk governance to manage disaster risk. This 

priority area is of great importance for better management of disaster risk. It requires more 

dynamic teamwork with a better vision, plan, competence, coordination and leadership across 

all stakeholders. It aims to mainstream and integrate disaster risk reduction through policies, 

laws and regulations. Fostering collaboration and partnership across the world also helps to 

strengthen governance. The third priority area promotes public and private investments in 

disaster prevention and reduction through long-term mitigation measures. It also involves 

allocation of necessary resources, such as finance and logistics, for the development and 

implementation of risk reduction strategies, and policies, laws and regulations in all relevant 

sectors. The fourth focus area aims to enhance disaster preparedness for effective response 

and to “build back better” in recovery, rehabilitation and reconstruction. This can be achieved 

through strengthening disaster preparedness, proactive measures to anticipated events and 

through ensuring better response and recovery at all levels.  

Table 1-3  
SFDRR Priorities and Actions 

    Priority Action 

Understanding disaster risk 
 
 
Strengthening disaster risk 
governance to manage disaster 
risk 
 
Investing in disaster risk 
reduction for resilience 
 
Enhancing disaster preparedness 
for effective response and to 
“build back better” in recovery, 
rehabilitation and reconstruction 

Promote, encourage, develop and implement 
policies for better preparedness and response 
 
Mainstream and integrate disaster risk reduction 
and fosters collaboration and partnership across 
the world 
 
Allocate resources and strengthen investment to 
protect and promote disaster reduction 
 
Take action in anticipation of events, integrate 
disaster risk reduction and ensure capacities for 
response and recovery in all levels 

 

The SFDRR also focuses on the various stakeholders in disaster management activities. 

Empowering them through education, and engaging with disaster risk reduction strategies and 

plans, enhances synergies between groups of stakeholders. To implement these priorities, it is 

necessary to provide adequate support to developing nations, promote the use of global 

technology pools, and ensure access to disaster risk reduction information. Incorporating risk 



Chapter 1 - Introduction 

7 

reduction programmes in multilateral and bilateral development assistance programmes 

across all sectors is also a good means to ensure the achievement of SFDRR goals. 

1.5  Build Back Better Concept 

After the 2004 South Asian tsunami, many nations and organisations adopted the phrase build 

back better for their restoration activities (Kennedy, 2009). The propositions presented by 

Clinton (2006), after the South Asian tsunami disaster, covered all aspects for implementing 

the build back better concept to achieve sustainable recovery.  

Restoration after disasters is a complicated process which requires more attention and 

thinking. Every disaster provides an opportunity to rebuild the physical, social, environmental 

and economic infrastructures to be more resilient for future disasters (Ozcevik et al., 2009; 

Twigg, 2007). The past reconstruction experiences can be taken as a learning tool to achieve 

the goal to build back better. The South Asian tsunami and Victorian bushfire reconstruction 

analysis paved the way for the improvisation of the BBB concept (Mannakkara & Wilkinson, 

2012a). The key constituents of BBB incorporate structural and non-structural measures such 

as improvement of structural designs, land-use planning, social recovery, economic recovery, 

and management of stakeholders and legislation and regulation (Mannakkara & Wilkinson, 

2012b). It aims at stronger and more resilient communities (UNEP, 2008) by successful 

execution of risk reduction strategies as well as community revitalisation.  

The BBB concept aims to improve the recovery and reconstruction activities. It includes risk 

reduction, community recovery and implementation aspects as shown in Table 1.4. Risk 

reduction incorporates elements for improving resilience. Accumulations of assets in the 

vulnerable regions, and inadequate infrastructures, are some of the risk raising factors. The 

implementation of updated structural codes (Bakir, 2004), better land-use planning (Haigh et 

al., 2009), hazard assessment and hazard-based building codes are the tools suggested to 

ensure risk reduction. Community recovery is another element in the BBB concept. It can be 

achieved by educating and empowering communities to overcome the disaster consequences. 

Specialised assistance for vulnerable communities (Clinton, 2006), social support and 

counselling (Omidvar et al., 2010), and community consultation (Boano, 2009) are the 

guidelines for attaining psycho-social recovery. Referring to Table 1.4, Principle 4 of the 

BBB concept ensures economic recovery strategies such as funding, training and business 

support. Efficient and effective recovery requires better management of stakeholders, which 
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is the fifth principle in BBB. Management of stakeholders helps to coordinate between the 

recovery authorities and establish their roles and responsibilities, creating partnerships. The 

compliance of recovery activities facilitates governance and legislation in post-disaster 

reconstruction. Finally, as shown in Table 1.4, monitoring and evaluation is a crucial factor in 

the BBB concept which encompasses all six principles. 

Table 1-4  
BBB Priorities and Actions  

Note. Mannakkara (2012b) 

1.6 Statement of Problem 

The overarching research question for this PhD thesis is: 

How can build back better concepts, in-line with Mannakkara and Wilkinson’s modified BBB 

Framework, be used to enhance post-disaster recovery and resilience? 
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The sub questions related to the research question are: 

1 How does Mannakkara and Wilkinson’s modified BBB Framework apply to the 

recovery of Christchurch City and Waimakariri following the Canterbury 

Earthquakes? 

2 What improvements do Mannakkara and Wilkinson’s modified BBB Framework and 

BBB indicators need to ensure better resilience in post-disaster recovery? 

3 How can the BBB Framework and BBB indicators benefit stakeholders engaged in 

disaster risk reduction, community recovery and implementation processes in post-

disaster reconstruction? 

4 What BBB concepts can be used to support pre-disaster resilience planning? 

5 How to measure the performance of BBB propositions ongoing recovery processes, to 

increase resilience? 

1.7 Research Objectives 

The key objective of this study is to evaluate BBB concepts in-line with Mannakkara and 

Wilkinson’s (2012) modified BBB Framework for effective recovery in post-disaster 

recovery and community resilience.  

To achieve this overall goal, the following supporting objectives pursued: 

1. To investigate the factors which interrelate in post-disaster recovery management  

2. To analyse and measure the impact of BBB propositions on subcategories of aspects 

of post-disaster recovery and to identify the factors that need to be resolved in BBB to 

increase resilience  

3. The assessment of stakeholders’ views and perspectives on BBB application and the 

complex factors they face in its implementation 

4. To identify the recovery factors that need to increase resilience 
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5. To develop a tool to measure the performance of BBB propositions ongoing recovery 

processes, to increase resilience 

1.8 Research Scope 

The research assessed the modified BBB concepts for post-disaster recovery of the built 

environment with a special focus on residential and public buildings, and lifeline activities, 

through the exploration of two case studies. Every disaster event is unique, and its impact 

varies depending on geographic and socio-economic conditions, technical and organisational 

differences, and so on. 

The case studies: 

1. Christchurch 

To find the key factors in the post-disaster reconstruction and to examine the 

effectiveness of BBB in the post-disaster scenario of earthquake recovery. 

2. Waimakariri 

To identify the success factors in the recovery framework of Waimakariri District 

Council. 

The final output exposed how effective the modified BBB framework was in the post-disaster 

recovery phase in governmental perspective and how countries can apply this structure for 

better resilience in the future. 

1.9 Innovation of Research Project and Its Significance 

The post-disaster reconstruction phase needs better planning to reduce the impacts of 

disasters. The extensive loss from disasters and slow recovery activities highlight the demand 

for a comprehensive application which can correlate all the key issues in post-disaster 

restoration. The modified BBB framework (Mannakkara & Wilkinson, 2012a) was a 

significant development in the worldwide effort towards sustainable disaster recovery. 

This study examined the recovery aims of the MCDEM framework plan and identify the 

hurdles in its implementation and compare it to the modified BBB. Implementation of the 

post-disaster phase is greatly influenced by the attitude of stakeholders and the legislature, 

and the study therefore examined stakeholder perspectives and requirements for better 

recovery. 
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1.10 Thesis Structure 

This doctoral research has been completed as a thesis with publications. According to the 

guidelines of the University of Auckland for including publications in a thesis, the core of the 

thesis should be comprised of a series of published and unpublished research papers and/or 

case studies of which the PhD candidate should be the lead or sole author. As per the 

guidelines, the thesis must also include a contextual framework and concluding discussion, 

apart from the research papers, which generally corresponds with introductory and 

concluding chapters of the thesis. 
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Chapter 5 
 Examines build back better 

propositions for a disaster risk 
reduction 

Chapter 6 
 Examines build back better 

propositions for a disaster risk 
reduction in community recovery 

Chapter 7  
 Examines build back better 

propositions for a disaster risk 
reduction in implementation 
process of recovery  

 

Chapter 8  
 Explains the results of the 

quantitative surveys 
undertaken to access the level 
of progress and areas that 
require more expertise  

An
al

ys
is

 

Results and Future Insights 

 

Chapter 1  
 Background of the study,  
 Disaster and disaster 

management 
 Explains research problem, 

questions and objectives,  
 Scope and significance 

Chapter 2  
 Describes BBB  
 Reviews the literature on BBB,  
 Surveys the principles of BBB  
 Derive BBB indicators, which 

can assists in the analysis of the 
impact of BBB on 
Christchurch’s recovery and 
explains how it relates to 
resilience 

Chapter 3  
 Describes about the CERA 

recovery strategy and how it 
relates to BBB.  

Chapter 4  
 Explains the research 

methodology and analysis of 
this study. 

. 

Introduction 

Chapter 9  
 Development of online tool to 

assess resilience achieved 
through Build Back Better 
indicators 

Chapter 10  
 Concludes the thesis by 

summarising the research 
findings and insights revealed 
for future disaster scenarios.  

 Revisits the research 
objectives and answers the 
research question 

Table 1-5  
Thesis Structure 
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A sequence of journal papers, as well as conference papers that have been published, 

accepted or submitted for publication in international journals or conference proceedings at 

the time of writing formed the major part of this thesis. Each chapter of the thesis fully or 

partially extracted from the related papers. This thesis evaluates the applicability of the 

modified BBB framework for improved disaster resilience using the post-disaster case 

studies of Christchurch and Waimakariri in order to demonstrate the value of BBB to 

resilience planning.  

Chapter 1 provides the background of this study; the global developments in disaster 

management are then surveyed before focusing again on the New Zealand context. The 

research problem, question, objectives, scope and significance are presented. 

This chapter extracted from Paper 1:  

Francis, T. R., Wilkinson, S., Mannakkara, S., & Chang-Richards, Y. (2017). Disaster 

management in-line with the Sendai Framework for Disaster Risk Reduction. To be 

submitted to International Journal of Disaster Resilience in Built Environment. 

Chapter 2 describes BBB and the concept of resilience, reviews the literature on BBB, the 

principles of BBB, and the background of the BBB indicators, which assist in the analysis 

of the impact of BBB on Christchurch’s recovery and explains how it relates to resilience.  

This chapter extracted from Paper 2:  

Francis, T. R., Wilkinson, S., Mannakkara, S., & Chang-Richards, Y. (2017). Build back 

better in Waimakariri District Council earthquake recovery and rebuild: Best practice. 

submitted to Disasters.  

This chapter extracted from Paper 3: 

Francis, T. R., Wilkinson, S., Mannakkara, S., & Chang-Richards, Y. (2017). Resilience 

and the build back better concept: Improving disaster reconstruction. submitted to 

International Journal of Disaster Risk Reduction. 

Chapter 3 moves from the general disaster context to the New Zealand context, particularly 

the Christchurch earthquakes of 2010–2011, the Canterbury Earthquake Recovery Agency 

(CERA) recovery strategy, and how it relates to BBB. 

This chapter extracted from Paper 4:  
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Francis, T. R., Wilkinson, S., Mannakkara, S., & Chang-Richards, Y. (2017). Post-disaster 

reconstruction in Christchurch: A build back better perspective. Accepted for publication. 

International Journal of Disaster Resilience in Built Environment. 

Chapter 4 explains the research methodology and analysis of this study. 

Chapters 5–7 explain the key components of the BBB framework and its impact on the 

Christchurch reconstruction.  

Chapter 5 examines the impact of BBB on structural resilience, land use and natural 

environment, specifically the effect of BBB propositions in post-disaster Christchurch and 

Waimakariri. Findings from both case studies are presented and compared to assess the 

impacts of and gaps in the present framework. 

This chapter extracted from Paper 5:  

Francis, T. R., Wilkinson, S., Mannakkara, S., & Chang-Richards, Y. (2017). Build back 

better principles for a resilient built environment: Case study from greater Christchurch 

submitted to Disasters. 

This chapter extracted from Paper 6:  

Francis, T. R., Wilkinson, S., Mannakkara, S., & Chang-Richards, Y. (2017). Build back 

better principles for a better land-use planning: Lessons from the 2010 and 2011 

earthquakes in New Zealand. To be submitted to Urban Design and Planning.  

This chapter extracted from Conference Paper 2:  

Francis, T. R., Wilkinson, S., Mannakkara, S., & Chang-Richards, Y. (2017). Natural 

environment and build back better in the greater Christchurch recovery. Conference 

paper submitted in URCAE Conference Sept. 21-22, 2016 Paris (France). 

Chapter 6 examines the impact of BBB on social recovery and economic recovery. It also 

explains how relevant the BBB principles were in post-disaster Christchurch and 

Waimakariri. Findings from both case studies are presented and compared to assess the 

impacts of and gaps in the present framework. 

This chapter extracted from Paper 7:  
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Francis, T. R., Wilkinson, S., Mannakkara, S., & Chang-Richards, Y. (2017). Social 

recovery in greater Christchurch: Relevance of build back better. To be submitted to 

Disasters. 

Chapter 7 explains the implementation process in Christchurch and assess how the 

stakeholder management, legislation and regulation and the monitoring activities in 

Christchurch and Waimakariri recovery. Also explains, how relevant are the build back 

better propositions in Christchurch and Waimakariri to achieve a better implementation and 

monitoring. 

Chapter 8 compiles the results obtained through this research and explains the gaps in 

overall Christchurch recovery. 

Chapter 9 derives the online tool for accessing resilience through BBB indicators. 

Chapter 10 summarises the research findings and insights revealed for future disaster 

scenarios. This chapter revisits the research objectives and answers the research question. 
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2 Resilience and Building Back Better 

This chapter extracted from Paper 2:  

Francis, T. R., Wilkinson, S., Mannakkara, S., & Chang-Richards, Y. (2017). Build back 

better in Waimakariri District Council earthquake recovery and rebuild: Best practice. 

submitted to Disasters.  

2.1 Introduction 

Disaster management ranges from reactive steps to proactive steps, single-agency to 

partnership, a science-driven to a multidisciplinary approach, response and recovery 

management to disaster risk management, and planning for communities to planning with 

communities (Pearce, 2003). The Hyogo Framework, developed in 2005, incorporated 

disaster prevention, mitigation, preparedness, response and recovery. Ten years later, the 

Sendai Framework further developed recovery thinking, specifically focusing on build back 

better (BBB) as a key concept, which arose after the 2004 South Asian tsunami and aims for 

better reconstruction and recovery. BBB is a term used to describe a model reconstruction 

and recovery plan to achieve better resilience. The concept became officially accepted after 

the creation of the BBB guidelines (Clinton, 2006). The BBB concept advocates improving 

the physical, social, economic and environmental conditions of a community holistically and 

simultaneously, following disasters, to improve overall community resilience 

2.2 Resilience in Disaster Reconstruction 

Resilience is a broad concept with multiple dimensions. It can be defined as the capacity of a 

community or group to bounce back to their normal life after a mishap (Maguire & Hagan, 

2007). The end goal is to limit damage and allow faster recovery (Cutter et al., 2010). A 

resilient system has the ability to re-establish normal performance within a short span of time, 

with reduced consequences and failures (Bruneau et al., 2003). Resilient communities will 

experience minimum disruption after a catastrophe (Cutter et al., 2008b). The resilience of 

any system depends on the technical, organisational, social and economic (TOSE) 

dimensions of the affected group (Bruneau et al., 2003). Every disaster impact varies 

according to the type of hazard, proximity, direct and indirect impacts, extent, time 
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magnitude, casualties, and so on (Maguire & Hagan, 2007). Table 2.1 compares prominent 

definitions of resilience from the disaster literature. 

Table 2-1  
Selected Definitions of Resilience  

Definition Source 

“The capacity of a system, community, or society 
potentially exposed to hazards to adapt, by 
resisting or changing in order to reach and 
maintain an acceptable level of functioning and 
structure. This is determined by the degree to 
which the social system is capable of organising 
itself to increase its capacity for learning from 
past disasters for better future protection and to 
improve risk reduction measure” (p. 17). 

Subcommittee on Disaster 
Reduction (2005) 

“A community or region’s capability to prepare 
for, respond to and recover from significant 
disturbance-driven changes: while maintaining 
community character, cohesion and capacity and 
without permanent impairment of the 
community’s public safety and health, economic, 
social and national security functions, thus 
accelerating recovery” (n.p.). 

SERRI 
(www.serri.org/community_
resilience.html 

“Community seismic resilience is defined as the 
ability of social units to mitigate hazards, contain 
the effects of disaster when they occur, and carry 
out recovery activities in ways that minimise 
social disruption and mitigate the effects of future 
earthquakes” (p. 735). 

Bruneau et al. (2003) 

“Social resilience is the ability of groups or 
communities to cope with external tresses and 
disturbances as a result of social, political, and 
environmental change” (p. 347). 

“Ability of communities to withstand external 
shocks to their infrastructure” (p. 361). 

Adger (2000) 

“The amount of disturbance a system can absorb 
and still remain within the same state. The degree 
to which the system is capable of self 
organisation” (p. 35). 

“The degree to which the system can build and 
increase the capacity for learning and adaption” 
(p. 40). 

Klein et al. (2003) 

Note. Adapted from Cutter et al. (2008b) 

http://www.serri.org/community_resilience.html
http://www.serri.org/community_resilience.html
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Resilience is the coping ability of a system in response to sudden unexpected events. Key 

characteristics of resilience are robustness/resistance, redundancy, rapidity/recovery, 

resourcefulness (Bruneau et al., 2003), and creativity (Maguire & Hagan, 2007; see Figure 

2.1).  

Robustness/Resistance: The ability of the system to survive the disaster event 

(McDaniels et al., 2008). In other words, it is the resistance is ability of a community 

to withstand a disaster situation (Maguire & Hagan, 2007). 

Redundancy: The extent to which the elements are sustainable (Bruneau et al., 

2003). 

Rapidity/Recovery: The time required for the system to bounce back to normalcy 

(Tierney & Bruneau, 2007). 

Resourcefulness: The capability to diagnose problems and establish priorities for 

better management (Bruneau et al., 2003; Tierney & Bruneau, 2007). As the 

complement of robustness, resourcefulness triggers the transition of response to 

recovery (Petit et al., 2011). 

Creativity: Implementation of lessons from the past for better levels of functioning 

(Maguire & Hagan, 2007). 
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Figure 2-1. Key characteristics of resilience (conceptualised from Adger, 2000; 
Bruneau et al., 2003; Maguire & Hagan, 2007). 
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2.3 Introduction to Build Back Better   

After the 2004 South Asian tsunami, many nations and organisations began to adopt the 

phrase build back better in their restoration activities (Kennedy, 2009). BBB was first 

proposed by Bill Clinton (2006), in his capacity as a UN special envoy following the 2004 

Indian Ocean tsunami, as a guideline to achieve sustainable recovery. Since the tsunami, 

many nations and organisations have adopted BBB to guide their post-disaster restoration 

activities (Kennedy, 2009). There were 10 propositions in Clinton’s (2006) original BBB 

concept: 

Proposition 1: Governments, donors and aid agencies must recognise that families and 

communities drive their own recovery. 

Proposition 2: Recovery must promote fairness and equity. 

Proposition 3: Governments must enhance preparedness for future disasters. 

Proposition 4: Local governments must be empowered to manage recovery efforts, and 

donors must devote greater resources to strengthening government recovery 

institutions, especially at the local level. 

Proposition 5: Good recovery planning and effective coordination depend on good 

information. 

Proposition 6: The UN, World Bank, and other multi-lateral agencies must clarify their 

roles and relationships, especially in addressing the early stages of a 

recovery process. 

Proposition 7: The expanding role of NGOs and the Red Cross/Red Crescent Movement 

carries greater responsibilities for quality in recovery efforts. 

Proposition 8: From the start of recovery operations, governments and aid agencies must 

create the conditions for entrepreneurs to flourish. 

Proposition 9: Beneficiaries deserve the kind of agency partnerships that move beyond 

rivalry and unhealthy competition. 

Proposition 10: Good recovery must leave communities safer by reducing risks and 

building resilience. 
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The “key propositions” of BBB were introduced by Clinton (2006) in the first authorised 

document on the subject. Other guidelines on recovery and reconstruction which support the 

BBB concept directly or indirectly include:  

• The principles for settlement and shelter by the United Nations Disaster Relief 

Organization (UNDRO, 1982) 

• The government of Sri Lanka’s Post tsunami recovery and reconstruction strategy 

and build back better guiding principles (GoSL, 2005) 

• Rebuilding for a more sustainable future: An operational framework by the Federal 

Emergency Management Agency (FEMA, 2000) 

• The holistic recovery framework by Monday (2002) 

• The Victorian Bushfire Reconstruction and Recovery Authority’s (VBRA, 2010) 

Recovery and reconstruction framework  

• The Recovery strategy by the Christchurch Earthquake Recovery Authority (CERA, 

2013).  

Restoration after disasters is a complicated process. If a sustainable outcome is to be 

achieved, considerable attention and creative planning are required. Every disaster provides 

an opportunity to rebuild the physical, social, environmental and economic infrastructures to 

be more resilient for future disasters (Ozcevik et al., 2009; Twigg, 2007). Previous 

reconstruction experiences can be taken as a learning tool to achieve the goal of BBB. The 

South Asian tsunami recovery and Victorian bushfire reconstruction analysis were important 

initial applications of the BBB concept (Mannakkara & Wilkinson, 2012a). The key 

constituents of BBB incorporate structural and non-structural measures such as improvement 

of structural designs, land-use planning, social recovery, economic recovery, and 

management of stakeholders and legislation and regulation (Mannakkara & Wilkinson, 

2012b). BBB aims for stronger and more resilient communities (UNEP, 2008) by successful 

execution of risk reduction strategies as well as community revitalisation.  

The BBB concept aims to improve recovery and reconstruction activities. It includes risk 

reduction, community recovery, and implementation aspects, as shown in Figure 2.2. Risk 

reduction incorporates elements for improving resilience. Accumulation of assets in 

vulnerable regions, inadequate infrastructure, population growth, and unplanned 

developments are some of the factors that increase the risk of disasters. The implementation 

of updated structural codes (Bakir, 2004), better land-use planning (Haigh et al., 2009), 
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hazard assessment, and hazard-based building codes, are all tools that have been suggested to 

bring about risk reduction. Community recovery is another element in the BBB concept. It 

can be achieved by educating and empowering communities to overcome the disaster 

conditions. Specialised assistance for vulnerable communities (Clinton, 2006), social support 

and counselling (Omidvar et al., 2010), and community consultation (Boano, 2009) are 

measures for attaining psychosocial recovery. BBB component 4 relates to economic 

recovery strategies such as funding, training and business support. Efficient and effective 

recovery requires better management of stakeholders, which is the fifth principle in BBB. 

Management of stakeholders helps to coordinate between the recovery authorities, 

establishing their roles and responsibilities and creating partnerships. Compliance with 

recovery activities facilitates governance and legislation in post-disaster reconstruction. 

Finally, monitoring and evaluation is a crucial part in the BBB concept which encompasses 

all six principles. 

2.3.1 Risk reduction. 

As shown in Figure 2.2, risk reduction incorporates elements for improving the resilience in 

the built environment to reduce physical risks in the community. According to the World 

Disasters Report (Red Cross, 2010), risks seen in cities are mainly due to the accumulation of 

assets in vulnerable regions, inadequate infrastructure, population growth, and unplanned 

developments. However, many of these threats can be reduced with futuristic planning, 

design and advanced construction practice. 
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Figure 2-2 BBB framework showing priorities and actions for post-disaster recovery (Source: 
Mannakkara & Wilkinson, 2014). 

The post-disaster lessons from past disasters show the importance of adopting structural 

changes (Omidvar et al., 2010) and the need for updating building codes. To ensure the 

implementation of BBB in the built environment, it is essential to have consistent regulations 

and a strong legal framework in place for recovery (Clinton, 2006). Cost and time 

implications, as a result of changed building regulations for recovery, also need to be 

considered. Revised building code training sessions and other specific requirements such as 

quality assurance should be undertaken by various stakeholders (James Lee Witt Associates, 

2005).  

Multi-hazard assessments and land zoning before reconstruction are other priority actions 

listed in the BBB risk reduction phase. Resettlement to lower-risk areas is a recommended 

solution if the existing risks on the original sites cannot be reduced (Mannakkara & 

Wilkinson, 2012a). Encouraging and educating communities about disaster risks and 
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available risk reduction measures is also an integral part of BBB and also helps recovery 

authorities carry out resettlement programmes more effectively. 

2.3.2 Community recovery. 

Community recovery is another element in the BBB concept which aims for psychosocial and 

economic recovery of communities. Psychosocial recovery can be achieved by educating and 

empowering communities to cope with the disaster impact. Fast solutions, to establish 

normality in affected communities, need a community-participatory approach (Khasalamwa, 

2009) and transparent communication with the community (Vallance, 2013). Targeted 

assistance for vulnerable communities (Clinton, 2006), providing social support and 

counselling (Omidvar et al., 2010), and continuous community consultation (Boano, 2009) 

also help in attaining a speedy psychosocial recovery.  

The majority of social issues in a post-disaster environment are related to people’s wellbeing 

factors. For instance, following the 2010/2011 earthquakes in the Canterbury region, 

establishing recovery centres and community gathering places, which can offer easy access to 

recovery-related information, was a successful strategy adopted by one greater Christchurch 

district council (Vallance, 2013). Understanding the local post-disaster conditions through 

conducting primary need assessments helps in prioritising recovery measures. To support 

economic recovery, strategies such as providing funding support through grants and flexible 

loans to affected businesses and providing mentoring to get businesses through the difficult 

time in the aftermath of a disaster, are needed (Vallance, 2013).  

2.3.3 Implementation. 

Efficient and effective recovery requires better management of stakeholder relationships, 

which is the fifth BBB proposition. Good relationships among stakeholder’s lead to better 

coordination, and clearly established roles and responsibilities help to create synergies. Lack 

of standard operating procedures, coordination, and involvement of local partners is a 

common issue that impedes post-disaster reconstruction. A recovery authority can establish 

roles and responsibilities for various stakeholders which help to avoid the duplication of tasks 

and unnecessary delays (Twigg, 2007). Recovery efforts without proper rules and regulations 

tend to be meaningless. Furthermore, recovery activities can be facilitated through the use of 

governance and legislation in post-disaster reconstruction. Often a special act is issued 
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following a disaster event to facilitate recovery activities, which are different from business 

as usual (Rotimi, Le Masurier, & Wilkinson, 2009).  

Finally, as shown in Figure 2.2, monitoring and evaluation is a crucial part of the 

implementation of BBB. BBB principles cannot work well without appropriate systems in 

place to monitor and evaluate the recovery effort. Clinton (2006) suggests that long-term 

recovery efforts should be monitored continuously to ensure recovery efforts do not leave 

residual issues in communities. Monitoring can be used to establish lessons learned and to 

identify solutions for post-disaster issues; it can also inform policies for future disaster 

management practices (Matanle, 2011, Norio et al., 2011). 

BBB principles from literature are shown in the table below. 

Table 2-2  
BBB Propositions from Previous Studies 

 
Context 

 
Recommendation 

 
Source 

 
Risk Reduction 

 
Building Codes and 
Regulation 
 
 
 

 
Hazard-based building regulations should be 
created for reconstruction and development 
 
Strong legal codes along with consistent 
regulations required for the structural 
improvement 
 
Educating community and other stakeholders 
about changing codes and regulations and its 
requirements will help in structural 
improvement 

 
Batteate (2006); FEMA 
(2000); Haigh et al. (2009); 
UN (2005) 
 
Clinton (2006); Iglesas et al. 
(2009); Mora & Keipi (2006) 
 
Ikeda et al. (2007); Reddy, 
(2000) 

 
Risk-Based Zoning 

 
Producing hazard vulnerability maps and land 
zoning based on the level of risk helps to reduce 
risk 
Land-use planning, land zoning and building 
regulations based on revised hazard maps 
 
Legislating risk zone maps and integrating that 
with council development plans and including 
permit procedures  

 
Baradan (2006); Haigh et al. 
(2009) 
 
Iglesas et al. (2009) 
 
 
DMC et al. (2011); Galvovic 
(2010); Iglesas et al. (2009) 
 

 
Quality 

 
Periodic inspections by local government 
authorities can also ensure quality of 
construction 
 
Training of stakeholders about design codes and 
building codes is required to ensure quality 
 
No quality compromises for speedy recovery 

 
Lewis (2003) 
 
 
James Lee Witt Associates 
(2005); Lloyd Jones (2006) 
 
Clinton (2006); Grewal 
(2006) 
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Cost and Time 

 
Funding support required to meet the extra cost 
occurred for improving structural codes 
 
Supporting incentives such as tax reductions for 
the adoption of building codes 
 
Owner driven reconstruction may require 
professional supervision 
 

 
James Lee Witt Associates 
(2005) 
 
Bakir (2004) 
 
 
Pathiraja and Tombesi (2009) 

 
Resettlement 

 
Restrictions to development in high risk areas 
 
Educating community about stakeholder about 
red zone and importance of risk reduction is 
important in resettlement  
 
Comprehensive resettlement strategy should be 
created with community consent 
 

 
James Lee Witt Associates 
(2005); 
 
DN-PA (2008); Glavovic 
(2010); Olsen et al. (2005) 
 
Mannakkara & Wilkinson 
(2012a) 

 
Community Recovery 

 
Psychosocial Recovery 

• Community 
Support 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Community 
Involvement 

 
 
 
 
 
 
 

 
 
Specialised assistance and personnel support 
helps for community’ psychosocial support 
 
Providing psychosocial support and counselling 
is critical in recovery  
 
Linking housing projects with social programmes 
also helps in psychological support 
 
Establishing community information centres 
which helps to access information updates 
 
Organising group activities, improving 
community cohesion is a good method to uphold 
community 
 
Maintaining equality and fairness between 
various sectors in recovery is important to avoid 
issues in community 
 
Post-disaster recovery needs depend on the local 
context, so need assessments, surveys etc., 
required to provide applicable assistance to 
community 
 
The recovery policies and principles must be 
developed on the basis of local requirements to 
support and preserve the culture and tradition  
 
Upholding community involvement throughout 
the recovery process is important in recovery 
efforts 
 
Decentralised recovery activities and keeping 

 
 
Johnson et al. (2006) 
 
 
Kristensen (2012); Johnson et 
al. (2006); Omidvar et al. 
(2010) 
Johnson et al. (2006) 
 
 
Bredenoord and van Lindert, 
(2010) 
 
Chang (2010); Kurata et al. 
(2011); Lyons and 
Schilderman (2011) 
 
Khasalamwa (2009); de Silva, 
2009) 
 

Khasalamwa (2009); Lloyd 
Jones (2006); Monday (2002) 
 

 
Omidvar et al. (2010) 
 

 
Batteate (2006); Murphy 
(2010) 
 

Bredenoord and van Lindert, 
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community informed will enhance recovery 
efforts 
 
Establishment of community consultation groups 
and empowering them to assist in recovery 
activities will ensure community participation in 
recovery 
 
Transparency between government and 
community about recovery plans, issues and 
solutions make community aware and educate 
 

(2010); Iglesas et al. (2009)  
 
 
Florian (2007) 
 

 

Baradan (2006) 

 
Economic Recovery 

 
Obtaining true information about the local 
community is important to make tailor made 
decisions and strategies 
 
Business grants, resources to support livelihoods, 
low interest loan packages must be provided if 
required 
 
Encourage people to engage in low skill 
reconstruction activities 
 
If the livelihoods of community destroyed, 
introduce new sustainable livelihoods to them 
 
Training supports to improve the skills on new 
livelihood programmes 
 
Business support and counselling services with 
special fast-tracked permit procedures for 
rebuilding business. Also provide incentives such 
as subsidised accommodation to attract builders  
 

 
CERA (2012); Monday 
(2002); Red Cross (2010)  
 
 
VBRRA (2010)  
 
 
 
Baradan (2006); James Lee 
Witt Associates (2005) 
 
Olsen et al. (2005); Twigg 
(2007) 
 
Haigh et al. (2009); Robinson 
and Jarvie, (2008) 
 
Mannakkara and Wilkinson 
(2012b) 

 
Implementation 

 
Governance 
 

• Recovery 
Authority 

 
 
 
 
 
 
 

• Creating 
Partnerships 

 
 
 
 
 

 

 
 
 
Creation of separate body to act as recovery 
authority and allocating them to develop 
reconstruction plan and identifying responsible 
stakeholders for different extents. 
 
Stakeholders must operate with standard 
operating procedures and establish clear goals to 
achieve success 
 
Linkages and functional partnerships between 
organisations enhance reconstruction projects 
 
Information sharing between organisations and 
knowledge transfer from past disasters can 
enhance recovery activities 
 
Grass root level partnerships and involvements 
are important to address local requirements  
 

 
 
 
GoSL and UN (2005); 
Olshansky (2005) 
 
 
 
Clinton (2006); Monday 
(2002); Twigg (2007) 
 
 
Haigh et al. (2009); Kennedy 
et al. (2008) 
 
FEMA (2000); Tas (2010) 
 
 
 
Lloyd-Jones (2006) 
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Indigenous knowledge is a valuable resource in 
recovery projects 
 
Local government possess more knowledge 
about local requirements and they should be a 
key stakeholder in recovery effort 
 

de Silva (2009); UN (2005) 
 
Red Cross (2010); Twigg 
(2007) 

 
Legislation and 
Regulation 

 
Multihazard-based risk zoning and updated 
building codes must be enforced through proper 
legislations and though careful inspections 
 
Practicality of new regulations and policies in 
recovery platform should be considered 
 
Local people must be considered and consulted 
in the new legislation regulation process. 
 
Generating awareness in community about the 
revised legislation helps to enhance recovery 
 
Removing unnecessary red tapes and fast 
tracking permit procedures will speed up 
recovery process 
 
Need flexible policies to fit with post-disaster 
environments 

 
James Lee Witt Associates 
(2005), Lewis (2003) 
 
 
Ingram et al. (2006) 
 
 
Ingram et al. (2006) 
 
 
Batteate (2006) 
 
 
Meese III et al. (2005) 
 
 
 
Berke et al. (1993); van 
Leersum and Arora (2011) 

 
Monitoring and 
Evaluation 
 

 
Local level monitoring required for ongoing 
recovery efforts to ensure quality and compliance 
 
Recovery process should be monitored in 
quantitative form 
 
Long term recovery plans required and should be 
monitored through continuous data collection 
process to ensure the recovery standards 
 
Monitoring can be used to identify the gaps in 
recovery and establish learning lessons 
 
Incorporation of learning lessons and knowledge 
transfer can be achieved through monitoring and 
it can be included in public education campaigns 
 
Establishing hazard information centres to 
provide information to communities about 
ongoing recovery and disasters 
 
Use of previous disaster response and recovery 
efforts can be used to train disaster management 
professionals and public officials to improve the 
capacity 

 
Clinton (2006); Colten et al. 
(2008); Halvorson and 
Hamilton (2010) 
Chang (2010); Quarantelli 
(1999) 
 
Clinton (2006); Ingram et al. 
(2006) 
 
 
Monday (2002); Wiles et al. 
(2005) 
 
FEMA (2000); Norio et al. 
(2011); Olsen et al. (2005); 
Tas (2010) 
 
Bakir (2004) 
 
 
 
James Lee Witt Associates 
(2005); UN (2005); Grewal 
(2006) 
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2.4 Developing Indicators to Measure BBB 

BBB aims for a better resilience and a better future, but the present form of the BBB concept 

has some limitations. It fails to establish the extent of resilience that can be achieved or what 

BBB will actually look. In addition to that, BBB implementation requires legal amendments 

and regulations. Funding criteria can also be a threat to BBB implementation. Numerous 

indicators are available in the literature to measure resilience, but indicators to measure BBB 

are lacking. The measurement tool proposed in this chapter is an initial step towards 

measuring the extent of BBB; it could potentially be pretested, further tested and validated in 

specific reconstruction sites. Indicators can demonstrate the speed of recovery towards 

achieving the end goal and should be based on the availability and frequency of data, proxy 

power and ability to meet needs (CERA, 2013). The proposed indicators can be used as a 

benchmark to measure resilience achieved through BBB, and are categorised into the three 

main focuses of BBB: risk reduction, community recovery and implementation. 

2.4.1 Risk reduction. 

Risk reduction identifies actions to reduce the impact of disasters and to improve resilience. 

Risk reduction involves two subcategories: natural environment and built environment. The 

present form of BBB does not categorise these two aspects separately. Natural environment 

addresses nature-related issues while built environment deals with physical surroundings. 

2.4.1.1 Natural environment. 
The New Zealand natural environment possesses special significance because of its 

interconnected cultural practices and beliefs. In the natural environment, BBB focuses on the 

future and identifies opportunities to develop a more resilient natural environment. In relation 

to the natural environment, BBB aims for the restoration of 1) biodiversity, 2) natural 

resources, 3) disaster waste and air quality, and 4) amenity values such as waste disposal, 

drinking water, health and hygiene. 

MCDEM (2005), states that disasters may destroy the indigenous environment; it is necessary 

to restore the natural ecosystem for healthy functioning. Apart from that, MCDEM (2005) 

mentions that restoration of natural resources such as rivers, wetlands, etc., is important to 

ensure biodiversity. Further, more effective disaster debris disposal is important for better air, 

water and soil quality (CERA 2013). As an indicator, amenity values highlight the issues 



Chapter 2 - Resilience and Build Back Better 

30 

related to air quality, water supplies, health and hygiene issues. It is essential to address these 

physical wellness concerns related to the natural environment. 

Table 2-3  
Natural Environment Indicators 

Indicators Source Significance 
Biodiversity and 
ecosystems 

MCDEM (2005) Disasters may destroy the indigenous 
environment; it is necessary to restore 
natural ecosystem for healthy 
functioning 

Natural resources MCDEM (2005) Restoration of natural resources such as 
rivers, wetlands, etc. is important to 
ensure biodiversity 

Disaster waste and 
air quality  

CERA (2013) Effective disaster debris disposal is 
important for better air, water and soil 
quality  

Amenity values  CERA (2013); 
MCDEM (2005)  

This indicator highlights the issues 
related to air quality, water supplies, 
health and hygiene issues. It is essential 
to address these physical wellness 
concerns related to the natural 
environment. 

2.4.1.2 Built environment. 
The recovery of physical infrastructures in a more resilient, cost-effective and integrated way 

is the aim of built environment recovery. Hazard identification is necessary to understand 

disaster risk and vulnerability, in order to develop specific solutions as well as strategies 

(Bakir, 2004; DN-PA, 2008). This will facilitate development of particular structural codes 

for promoting resilience (Baki, 2004; DN-PA, 2008; Halvorson & Hamilton, 2010; McCurry, 

2011; Meigh, 2009). Structural designs strengthen technical and scientific capacity to cope 

with crisis situations (Clinton, 2006; FEMA, 2000; Iglesias et al., 2009; Mora & Keipi, 2006; 

Omidvar et al., 2010; UNDRO, 1982). In order to restore normalcy, residential as well as 

commercial land supply is important (CERA 2013). Land-use planning, according to hazard 

vulnerabilities, will enhance the future sustainability (Baradan, 2006; Haigh et al., 2009; 

Iglesias et al. 2009). Hazard-based building regulations will help to improve the structural 

integrity of buildings and infrastructure. At the same time, periodic regulations and revisions 

of legal framework are good indicators to measure its relevance (Clinton 2006; DMC et al., 

2011; Glavovic, 2010; Haigh et al., 2009; Iglesias et al., 2009; Mora & Keipi, 2006; UN 
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2005). Stakeholder training on revised building codes will communicate standards of 

reconstruction clearly (James Lee Witt Associates, 2005; Lloyd Jones 2006). In addition to 

that, preparation of risk zone maps and legislation is important for land supply and 

resettlement (DMC et al., 2011; Glavovic 2010; Iglesias et al., 2009). 

Extent of repair and rebuild progress is a tool to measure the rate of reconstruction and ease 

of travel, and mobility through the disrupted environment (CERA, 2013). Mannakkara and 

Wilkinson (2012a) comment that comprehensive resettlement strategy measures community 

consent and satisfaction with resettlement. 

Table 2-4  
Built Environment Indicators 

Indicators Source(s) Significance 
Hazard 
identification  

Bakir (2004); DN-PA (2008) Understanding disaster risk and 
vulnerability helps to develop 
specific capacity development 
methods 

Structural codes 
 

Bakir (2004); DN-PA (2008); 
Halvorson and Hamilton 
(2010); McCurry (2011); Meigh 
(2009)  

Developing specific structural 
codes promotes resilience  

Structural 
designs  

Clinton (2006); FEMA (2000); 
Iglesias et al. (2009); Mora and 
Keipi, (2006); Omidvar et al. 
(2010); UNDRO (1982)  

Aims to strengthen technical and 
scientific capacity to cope with 
crisis situations 

Land supply CERA (2013) Supply of residential as well as 
commercial land for resettlement 
is important to restore normalcy 

Land-use 
planning 

Baradan (2006); Haigh et al. 
(2009); Iglesias et al. (2009) 

Better land-use planning according 
to hazard vulnerabilities is 
essential for future sustainability 

Hazard-based 
building 
regulations  

Batteate (2006); FEMA (2000); 
Haigh et al. (2009); UN (2005) 

Hazard-based building regulations 
will help to improve the structural 
integrity of buildings and 
infrastructure 

Periodic 
regulations and 
legal 
frameworks 

Clinton (2006); DMC et al. 
(2011); Glavovic (2010); 
Iglesias et al. (2009); Mora and 
Keipi (2006)  

Data about periodic regulations 
and revisions of legal framework 
are good indicators to measure its 
relevance 

Stakeholders 
training 

James Lee Witt Associates, 
(2005); Lloyd Jones (2006) 

Stakeholder training on revised 
building codes will communicate 
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standards of reconstruction clearly 
Risk zone maps  
 

DMC et al. (2011); Glavovic 
(2010); Iglesias et al. (2009)  

Preparation of risk zone maps and 
legislation is important for land 
supply and resettlement 

Repair and 
rebuild 

CERA (2013) Extent of repair and rebuild 
progress is a tool to measure rate 
of reconstruction 

Ease of travel 
and 
transportation 

CERA (2013) Measures mobility through the 
disrupted environment 

Comprehensive 
resettlement 
strategy  

Mannakkara and Wilkinson 
(2012) 

Measures community consent and 
satisfaction with resettlement 

 

2.4.2 Community recovery. 

Community recovery is the second focus of the BBB framework. It can be further classified 

into psychosocial recovery, economic recovery, and cultural recovery. Cultural recovery can 

also be included in psychosocial recovery. Psychosocial recovery can be achieved by 

educating and empowering communities to overcome the disaster conditions with specialised 

assistance. Economic recovery includes measures such as funding, training and business 

support. Cultural recovery supports the community through heritage retention, cultural, sports 

and recreation activities. 

2.4.2.1 Psychosocial recovery. 
Psychosocial recovery aims to restore community wellbeing and strengthen the community’s 

ability to bounce back after both the present and any future crises. Analysing special 

assistance given to community is an effective tool to measure community strength (Clinton, 

2006; James Lee Witt Associates, 2005; Khasalamwa, 2009). Besides, assessing community 

participation in group activities and the number of community volunteers helps to understand 

the wellbeing of the community (Batteate, 2006; CERA, 2013; Chang, 2010; Kristensen, 

2012; Kurata et al., 2011; Lyons & Schilderman, 2011; Murphy, 2007; Omidvar et al., 2010). 

Methods adopted to assess community needs and requirements are an effective tool to 

strengthen community (Khasalamwa, 2009; Lloyd Jones, 2006; Omidvar et al., 2010). 

Furthermore, the standard of education can be measured through the capacity and efficiency 

of a community to participate in present and future disaster recovery (CERA, 2013; UN, 
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2005). CERA (2013) states that measuring a community’s quality of life, including housing, 

education, and transportation facilities, can speed its recovery rate. In addition to that, CERA 

continues, considering the incidence of crime, reports on the disrupted sites and community 

measures improve community safety. Moreover, evaluating the number of victims who 

approach psychological health services is a vital statistic for the community’s emotional 

wellbeing after a disaster. Likewise, housing and land supply cost and affordability is a key 

tool to assess quality of life.  

Table 2-5  
Psychosocial Recovery Indicators 

Indicators Sources(s) Significance 
Specialised assistance  Clinton (2006); James Lee 

Witt Associates (2005); 
Khasalamwa (2009) 

Analysing special assistance 
given to community is an 
effective tool to measure 
community strength 

Social connectivity: 
community 
participation, group 
activities 

Batteate (2006); CERA 
(2013); Chang (2010); 
Kristensen (2012); Kurata et 
al. (2011); Lyons & 
Schilderman (2011); 
Murphy (2007); Omidvar et 
al. (2010)  

Assessing community 
participation in group activities 
and the number of community 
volunteers helps to understand 
the wellbeing of community  

Need assessments and 
local requirements  

Khasalamwa (2009); Lloyd 
Jones (2006); Omidvar et al. 
(2010) 

Methods adopted to assess 
community needs and 
requirements are an effective 
tool to strengthen community 

Educational standards CERA (2013); UN (2005) Standard of education can be 
measured through the capacity 
and efficiency of a community 
to participate in present and 
future disaster recovery 

Quality of life CERA (2013) Assessing a community’s 
quality of life including 
housing, education, and 
transportation facilities can 
speed recovery rate 

Crimes and offences CERA (2013) Assessing incidence of crime 
reports on the disrupted sites 
and community measures to 
improve community safety 
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Mental wellbeing CERA (2013) Evaluating the number of 
victims who approach 
psychological health services is 
a vital statistic for the 
community’s emotional 
wellbeing after a disaster  

Housing affordability CERA (2013) Housing and land supply cost 
and affordability is a key tool 
assess quality of life 

 

2.4.2.2 Economic recovery. 
In relation to economic recovery, BB aims to restore businesses and economic output and to 

attract investments for a better future. Evaluating livelihood supports like cash for work, asset 

replacement, and training programmes, indicates the rate of economic recovery (Haigh et al. 

2009; de Silva, 2009; VBRRA, 2010). Apart from an improvement in existing livelihoods, 

economic growth and outputs are indicators of recovery in disaster-affected zones (CERA, 

2013; Haigh et al., 2009; Robinson & Jarvie, 2008). Business restarts, new business 

activities, opportunities for employment, availability of employees, and employment rates are 

the factors that influence resource availability. Furthermore, they are monitors of economic 

growth (Mannakkara & Wilkinson, 2012b); CERA, 2013). Timely claim settlements help 

evaluate the financial cost of recovery and people’s involvement in central city activities can 

indicate economic confidence in recovery (CERA, 2013). 

Table 2-6  
Economic Recovery Indicators 

Indicators Source(s) Significance 
Livelihood supports Haigh et al. (2009); de Silva 

(2009); VBRRA (2010)  
Evaluating livelihood supports 
like cash for work, asset 
replacement and training 
programmes indicates rate of 
economic recovery 

 Economic output CERA (2013); Haigh et al. 
(2009); Robinson and Jarvie 
(2008)  

Improvement in existing 
livelihoods, economic growth 
and outputs are indicators of 
recovery in disaster-affected 
zones 

Business supports Mannakkara and Wilkinson Business restarts and new 
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  (2012 b); CERA (2013) business activities are 
monitors of economic growth  

Labour market CERA (2013) Opportunities for employment, 
availability of employees, and 
employment rate are the 
factors that influence resource 
availability for rebuilding 

Insurance progress CERA (2013) Timely claim settlements help 
evaluate the financial cost of 
recovery 

Central city activity CERA (2013) People’s involvement in 
central city activities can 
indicate economic confidence 
in recovery 

 

2.4.2.3 Cultural recovery. 
Cultural recovery aims to conserve the unique traditions and identities of the disaster-affected 

region. Public participation in culture, the arts and sport is an indication of community 

vibrancy (CERA, 2013); Omidvar et al., 2010). Protection and retention of heritage identities 

are very important after a disaster event. Retention of this asset is an indicator for community 

harmony and recovery (Omidvar et al., 2010). Community facilities like activity centres, 

halls, libraries, museums, sports and recreational facilities should be recovered. The recovery 

of social assets is a measure of the resilience of community facilities (WMK-ICRF, 2013). 

Table 2-7  
Cultural Recovery Indicators 

Indicators Source(s) Significance 
Participation in cultural 
and sports activities 

CERA (2013); 
Omidvar et al. (2010) 

Cultural, arts and sports 
participation of the public is an 
indication of community 
vibrancy 

Heritage retention CERA (2013); 
Omidvar et al. (2010) 

Protection and retention of 
heritage identities are very 
important after a disaster event. 
Retention of this asset is an 
indicator for community 
harmony and recovery. 

Community facilities CERA (2013); WMK- Community facilities like activity 
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ICRF (2013). centres, halls, libraries, 
museums, sports and 
recreational facilities should be 
recovered. The recovery of social 
assets is a measure of the 
resilience of community 
facilities. . 

 

2.4.3 Implementation. 

Efficient and effective recovery requires effective implementation and leadership. 

Management of stakeholders, legislation and regulation, monitoring, and evaluation are 

crucial factors in the BBB framework. Accessing special legislation and regulation strategies 

in disaster recovery, by simplifying, fast-tracking and exempting certain rules, helps to 

increase the speed of recovery (Clinton, 2006; James Lee Witt Associates, 2005). CERA 

(2013) states that measuring public satisfaction and confidence in disaster-related decisions 

by administrations is an important tool for measuring recovery implementation. Olshansky 

(2005) comments that creation of a separate body to improve recovery activities plays a key 

role in the restoration process. Constructive relationships and role allocations lead to effective 

functioning without duplication. In addition to that, functional partnerships and linkages 

between organisations improve the integration of recovery activities (Haigh et al., 2009; 

Monday, 2002; Twigg, 2007). 

Knowledge sharing and transfer and communication, in recovery activities, are indicators to 

measure the efficiency of recovery tools. Apart from that, stakeholder participation and 

engagement in recovery activities help to measure the recovery of the work environment 

(Tas, 2010; Twigg, 2007). Duration of recovery activities and quality assurance are good 

tools to measure the progress of recovery activities. Facilitation and collaboration between 

various partners and their satisfaction with recovery activities ensure the commitment to 

recovery. At the same time, periodic monitoring and reporting helps to understand the gaps 

and progress in recovery activity. Lessons can be developed for future disaster management 

efforts (Stephenson et al., 2010). 
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Table 2-8  
Implementation Indicators 

Indicators Source(s) Significance 
Legislation and 
regulation 

Clinton (2006); James 
Lee Witt Associates 
(2005) 

Accessing special legislation and 
regulation strategies in disaster 
recovery by simplifying, fast-
tracking and exempting certain 
rules helps to increase the speed of 
recovery 

Public confidence and 
satisfaction 

CERA (2013) Measuring public satisfaction and 
confidence in disaster-related 
decisions by administrations is an 
important tool for measuring 
recovery implementation 

Recovery authorities Olshansky (2005) Creation of a separate body to 
improve recovery activities also 
plays a key role in the restoration 
process 

Standard operating 
procedures  

Monday (2002); 
Twigg (2007) 

Constructive relationships and role 
allocations lead to effective 
functioning without duplication 

Functional 
partnerships  

Haigh et al. (2009) Functional partnerships and 
linkages between organisations are 
tools to analyse the integration of 
recovery activities 

Knowledge transfer Tas (2010) Knowledge sharing and transfer and 
communication in recovery 
activities are indicators to measure 
the efficiency of recovery tools 

Stakeholders 
engagement 

Twigg (2007) Stakeholder participation and 
engagement in recovery activities 
help to measure the recovery of the 
work environment  

Duration of recovery 
activities  

Rotimi et al. (2009) Speed of reconstruction is a good 
tool to measure the progress of 
recovery activities 

Quality assurance James Lee Witt 
Associates (2005) 

Measures the quality of 
reconstruction which is important 
for a resilient future 

Strategic partner 
satisfaction – multi-
stakeholder approach 

UN (2005) Facilitation and collaboration 
between various partners and their 
satisfaction in recovery activity 
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ensure the commitment to recovery  
Monitoring and 
reporting 

Stephenson et al. 
(2010) 

Periodic monitoring and reporting 
helps to understand the gaps and 
progress in recovery activity. 
Lessons can be developed for future 
disaster management efforts.  

 

2.5 Relation of BBB to Disaster Resilience 

Reconstruction studies after the 2009 Victorian bushfires helped to modify the existing BBB 

concept (Mannakkara & Wilkinson, 2012b). The modified BBB relates to every aspect of 

disaster management, such as hazard identification, hazard-zone mapping, land-use planning, 

integrating with developmental plans, educating and empowering community, socioeconomic 

recovery, policy implementation, and so on. It aims for a better resilience and safer 

communities. 

Graph 2.1 illustrates how the modified BBB aims to create more resilience than existed 

before the disaster. If the resilience of the community before the disaster strike is R1, after 

restoration the resilience of the affected system should increase to R2. The effect of BBB can 

therefore be expressed by the following equation: BBB = R2-R1 

Every reconstruction activity aims not only to restore to pre-event conditions, but also to 

improve on them. Each disaster experience can generate lessons for future rebuilding 

activities. This is the BBB property of creativity and is represented by a gain in resilience 

(Maguire & Hagan, 2007). More effective application and adaptation of BBB promises better 

resilience in the future.  

Graph 2.2 illustrates the key BBB characteristics of Figure 2.2 in graphic form. When a 

disaster strikes, the level of damage a system suffers is related to its robustness. The time 

period required for the community to return to normal life is related to the rapidity/recovery 

characteristic and the enhancement from the pre-event state is the creativity or build back 

better characteristic of the system, known as gained resilience or increased resilience. 
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Graph 2-1 The Build Back Better effect (conceptualised from Lallemant, 2013). 

 

Graph 2-2. BBB and resilience characteristics. 

2.6 Characteristics of BBB and Resilience 

The general characteristics of BBB in relation to resilience are: 

1. An outcome: BBB is a concept for implementing disaster-management activities, 

especially post-disaster restoration strategies. Coordinated implementation, risk-

reduction actions, education and community empowerment can achieve more stability 
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after a catastrophe. Only then can BBB and improved resilience be achieved, which is 

the end result of a collective and coordinated activity. 

2. They are variable: There is no fixed score for resilience or BBB; it varies with 

geography, event type, socioeconomic conditions, etc., and also depends on the 

robustness, redundancy, rapidity, resourcefulness and creativity (Roisman, 2005). If 

BBB is high, resilience also will be high. 

3. Not a single trait: Many components are associated with the success of disaster 

restoration. Depending on the performance of contributing factors, the end result may 

vary. Each and every factor in recovery activities is equally important for achieving 

better resilience. Failure in any of the factors can affect the functioning of all other 

activities. 

4. Multiple dimensions: Both BBB and resilience have multiple dimensions. The 

technical, organisational, social and economic dimensions of BBB enhance the 

recovery activity to attain good resilience 

5. The result of a proper disaster-management effort: BBB needs a holistic vision, 

insight, and good implementation strategies. The better the BBB, the better the 

resilience. 

2.7 Conclusion 

This chapter has introduced and explained the BBB concept via a literature review and 

presented its key elements, which are designed to improve disaster reconstruction. It has also 

demonstrated the relation between BBB and the concept of resilience. Resilience is more and 

more important in every post-disaster reconstruction process. BBB is a concept that promotes 

better resilience and stability to the affected community. This chapter has highlighted the 

general properties of resilience and how they relate to the BBB concept. The better the 

application of BBB, the more resilient the community will be in the future. At the same time, 

the chapter has derived key indicators from the literature in relation to the three main focuses 

of BBB. Improving resilience in post-disaster reconstruction will not only help to minimise 

the impact of future disasters, but also ensure better resilience. The key gaps identified in 

literature were how BBB can be used to access the progress of reconstruction as well as how 

to further refine the BBB concept. A continually evolving recovery strategy with clear 

assessment tools is vital to improve reconstruction and recovery activities. 
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3 Canterbury Earthquakes Recovery 

This chapter extracted from Paper 4:  

Francis, T. R., Wilkinson, S., Mannakkara, S., & Chang-Richards, Y. (2017). Post-disaster 

reconstruction in Christchurch: A build back better perspective. Accepted and published. 

International Journal of Disaster Resilience in Built Environment. 

 

3.1 Introduction 

The increase in natural and man-made disasters demands proactive resilient measures to 

reduce their impact (Gupta et al., 2016). These disasters have the potential to drain resources 

of nations for a significant time. “Disaster” has been given numerous definitions by various 

agencies; those used by key organisations are listed as follows: According to UNISDR 

(2004), a disaster is “A serious disruption of the functioning of a community or a society 

involving widespread human, material, economic or environmental losses and impacts, which 

exceeds the ability of affected community or society to cope using its own resources.” CRED 

(2009) explains disaster as “An unforeseen and often sudden event that causes great damage, 

destruction and human suffering” or “‘a situation or event which overwhelms local capacity.”  

Emergency Management Australia (1998) define disaster is  

A serious disruption to community life which threatens or causes death or injury in 

that community and/or damage to property which is beyond the day-to-day capacity 

of the prescribed statutory authorities and which requires special mobilization and 

organization of resources other than those normally available to those authorities.  

The American Geological Institute describes disaster as “A naturally occurring or manmade 

geological condition or phenomenon that presents a risk or is a potential danger to life or 

property.”  For FEMA (2003), disaster  

means any natural catastrophe (including hurricane, tornado, storm, high water, wind 

driven water, tidal wave, tsunami, earthquake, volcanic eruption, landslide, mudslide, 

snowstorm, or drought), or, regardless of cause, any fire, flood, or explosion, , which 

causes damage of sufficient severity and magnitude to warrant major disaster 

assistance to supplement the efforts and available resources of local governments, and 
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disaster relief organizations in alleviating the damage, loss, hardship, or suffering 

caused thereby.  

The World Health Organisation explains, “A disaster is an occurrence disrupting the normal 

conditions of existence and causing a level of suffering that exceeds the capacity of 

adjustment of the affected community.” 

3.2 New Zealand Context of Disasters 

New Zealand is located in the south-western part of the Pacific Ocean, on the “Pacific Ring 

of Fire” (GNS Science, 2016). It lies 1,600 km east of Australia. New Zealand is made up of 

two major islands – the North and South Island– and a number of small islands.  

 

Graph 3-1. Showing the number of disasters reported all over the world and in Oceania 
between 1900 to 2015 (Source, CRED. 2016). 

New Zealand has a significant exposure to natural hazards. Its geographical position makes it 

more vulnerable to disasters and climate change, exacerbating the natural hazard risk (LGNZ, 

2014). Particularly due to its position above the Ring of Fire, New Zealand has around 50 

active fault lines. Earthquakes, volcanoes, meteorological hazards such as cyclones, flooding, 

tornadoes, and wild fire are the major disaster threats in New Zealand. The total numbers of 

disasters reported in the Oceania region and worldwide are shown in Graph 1.3 above. 

 Geologically, New Zealand is positioned on the boundary of the Australian and Pacific 

tectonic plates. In addition, the presence of two fault lines – the Alpine fault and the 
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Wellington fault – makes New Zealand a place of high seismicity. The major earthquakes 

that have occurred in New Zealand are shown in Figure 3.1 

 

Figure 3-1. Major earthquakes occurred in New Zealand (GNS Science, 2016). 

Christchurch, the biggest city in the South Island, was hit by two major earthquakes in 

September 2010 and February 2011. An earthquake with magnitude of 7.1 rocked the 

Canterbury region on Saturday, September 4, 2010, at 4:35 am and was centred at Darfield, 

37 km west of Christchurch (Vallance, 2013). A major aftershock occurred on February 22, 

2011, with a magnitude of 6.22 (Kaiser et al., 2012). The epicentre was near Lyttelton, just 10 

km south-east of Christchurch’s central business district, and was more destructive than the 

Darfield earthquake. The peak ground acceleration recorded in the Christchurch earthquake 

was among the highest in the world and New Zealand’s highest (Kaiser et al., 2012). Figure 

3.2 shows where strong motion recordings were observed. The concentric circle shows the 



Chapter 3 - Canterbury Earthquakes Recovery  

44 

epicentral distance. The series of earthquakes (Darfield, Christchurch and numerous smaller 

aftershocks) caused widespread liquefaction in Christchurch, Waimakariri and Kaiapoi. The 

earthquakes caused large ground movements, cracks and fissures in the ground, and triggered 

damage to the built and natural environments 

  

Figure 3-2. The locations in Christchurch earthquake where strong motion recordings where 
observed. 

Liquefaction in eastern parts of the city became more extensive after the second quake, and 

many residential areas were severely affected (Vallance, 2013). The total economic loss as a 

result of the earthquakes was estimated to be NZ$40 billion, approximately 19% of New 

Zealand’s GDP (Stevenson et al., 2014). Around three-quarters of houses in the region were 

damaged, and infrastructure such as healthcare and educational institutions, the central city 

business hub, and historical buildings, were affected. In the central city, 47% of buildings 

were considered unsafe; 627 commercial buildings were marked for demolition, and around 

220 for partial demolition. The collapse of the Canterbury Television building and the Pyne 

Gould Corporation building caused the deaths of 115 and 18 people respectively. Eight 

people were killed in a central city bus; 28 deaths were reported in other areas of the central 

city; and 12 in suburban locations. A total of 185 people died. 

Waimakariri District, and the eastern suburbs of Christchurch city, was badly affected by the 

Darfield earthquake. The ongoing aftershocks caused liquefaction and lateral spreading in 

those areas. Almost 1200 homes in Pines Beach and Kairaki were damaged and around 1048 

were ultimately “red zoned,” with rebuilding prohibited on these lands. The earthquake 

caused major disturbance to daily life, basic facilities, activities and services. Several major 

businesses and small enterprises were disrupted as a result of damaged buildings, lack of 
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services and non-availability of goods. Local infrastructure, including transportation facilities 

such as 16 km of roads, 16 bridge approaches and two-foot bridges, were severely damaged. 

The water supply system of Waimakariri was also disrupted; almost 12 km of water mains, 

10 km of storm water mains and three water supply pump stations, 18 km gravity sewers, and 

15 sewer pump stations were affected. The scale of the disaster led to the creation of CERA, 

which was tasked with managing the recovery and rebuilding activities in greater 

Christchurch, as the governing body to support government. 

The impacts on Christchurch can be described as: 

Building damage: As at March 31, 2016, the Earthquake Commission (EQC, 2016) had 

completed 677,468 home repairs since the Christchurch earthquakes. Over 100,000 houses 

were damaged and required rebuilding. In the Christchurch CBD, more than 50% of 

buildings were severely damaged. A significant number of buildings were unable to be 

repaired due to land damage. Twelve schools in greater Christchurch were relocated and 

students shared with another schools. Many recreation places like swimming pools, historic 

buildings, museums, churches and sports clubs were closed due to severe damage. In 

Christchurch, 40% of the heritage buildings, which were part of New Zealand’s culture and 

identity, were damaged or adversely affected by this series of earthquakes. The estimate for 

recovery and repair of residential property damage is approximately NZ$13 billion (Potter, 

2015).  

Economic disruption: Cordons and severe damage in the CBD displaced 60% of business. 

Unemployment levels went up, with more than 50,000 employees misplaced. One third of the 

central city was closed for demolition and safety reasons. 

Port damages: Lyttelton Port was adversely affected in both earthquakes. Out of ten working 

berths, six were damaged and required significant restoration. 

Water infrastructure: The earthquake series disrupted 97 sewer pump stations and that 

worsened recreational water sources across Christchurch. The freshwater system, sewerage 

and storm water systems were rigorously affected, causing significant pressure on the 

Christchurch water supply. Chemical toilets were issued by the city council for more than 

30,000 residents after the February 22 earthquakes. 

Roads: 895 km of roads are estimated for rebuild – more than 50,000 individual road surface 

defects have been recorded.  
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Public transport: This massive earthquake caused significant damages to public transport 

systems, as well as to roads. 

Electricity: The September 4th earthquake left more than 15,000 Orion customers without 

power, but that was replaced in 24 hours. However, after the February 22nd earthquake it 

took 10 days to restore power. That earthquake stretched underground cables and caused 

more faults than had been seen in a decade. 

Demolition waste: Demolition sites waste, liquefaction silt and earthquake-damaged house 

waste was removed and put in the Kate Valley landfill. Altogether, there were many 

thousands of tonnes of wastes.  

Natural environment: The natural environment was severely affected due to liquefaction 

and silt discharged into the rivers and estuaries. Also, the sewerage disruption contaminated 

entire habitats, kai moana (seafood) and water recreations like surfing, fishing, and 

swimming. Earthquakes caused permanent landscape damage in special places like Rapanui / 

Shag Rock. Due to rock fall, debris inundation and cliff collapse, the Port Hills were no 

longer accessible for cyclists, walkers and hikers. 

Many community facilities and historic buildings were severely affected by the aftershocks. 

Masonry buildings 20 or more years old suffered chimney collapses, while residential 

buildings with light timber frames performed well. Rock falls and liquefaction had major 

impacts on the built environment 

3.3 New Zealand Disaster Management Strategy: Ministry of Civil Defence 

and Emergency Management Act 2002 

New Zealand’s unique geography and geography expose New Zealand to a wide range of 

natural hazards and disruption. Its high seismic risk and vulnerability to multiple hazards led 

to the creation of proactive strategies and frameworks since 1950’s. Due to the broad range of 

disaster events, the government initiated the Ministry of Civil Defence and Emergency 

Management (MCDEM) in 1959. The need of for civil defence was explained as 

safeguarding and educating of the civil population. 
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Now the MCDEM places more emphasis on preparedness and training for communities with 

respect to local scenarios. Civil Defence and Emergency Management (CDEM) works in 

close collaboration with demography, current growth trends in technology and industry, 

climate conditions, etc., for a resilient New Zealand. The New Zealand National Ministry of 

Civil Defence and Emergency Management Act 2002 (MCDEM Act) aims for resilient 

communities that can understand and manage all hazards and risks in their surroundings. The 

MCDEM Act aims to promote sustainable management; encourage communities’ capacity 

for risk, response and recovery planning and preparation; and integrate national and local 

activities and coordination between key organisations in emergencies. The Act was 

developed to coordinate and encourage disaster-related programmes, plans and activities 

(MCDEM, 2008). The ultimate focus is on sustainable recovery and management of disaster. 

The Act defines recovery as “the coordinated efforts and processes to effect the immediate, 

medium and long-term holistic regeneration of community following a disaster” (MCDEM, 

2005). The Holistic and Integrated Recovery Framework contained within the Act considers 

four key aspects of community development: social environment, natural environment, 

    Built  
Environment 

Natural  

Environment 

 

Social 
Environment 

 

Economic 
Environment 

Community 

Figure 3-3. Integrated and Holistic Recovery Framework (MCDEM, 
2008). 



Chapter 3 - Canterbury Earthquakes Recovery  

48 

economic environment, and built environment. Safety and wellbeing, health and welfare are 

the subtasks of social environment, whereas natural resources, waste pollution, amenity 

values, biodiversity and ecosystems are the sub areas of natural environment. Economic 

environment focuses on individuals, businesses, infrastructure and government. Built 

environment includes residential housing, commercial and industrial buildings, public 

building and assets, rural farmland and lifeline utilities as subcategories. The MCDEM Act 

focuses on a long-term vision which incorporates pre-disaster planning and post-disaster 

recovery. Integration and coordination between agencies dealing with hazards facilitates 

CDEM to achieve their goal: a resilient New Zealand.  

Increasing community capacity, enhancing capability to manage disaster emergencies, and 

risk reduction measures are the support tool for CDEM. The four activity areas are based on 

the four Rs: reduction, readiness, response and recovery, which ease proactive disaster 

management.  

Reduction: includes identification of disaster risks and eliminating or reducing its 

impacts 

Readiness: includes the development of capabilities and capacities in public and in 

various associated organisations. 

Response: a group of activities taken immediately after a disaster emergency to rescue 

the community. 

Recovery: the collective effort for restoring community to normalcy. This stage 

incorporates immediate, medium-term and long-term processes. 

3.3.1 Canterbury Earthquake Recovery Agency (CERA). 

CERA is the government agency created on 29th March 2011, to coordinate the recovery 

effort after the Christchurch earthquakes. CERA’s focus is on decision making, 

communication, infrastructure, planning, deconstruction, economic recovery, welfare, and 

land zoning activities (CERA, 2014). The Waimakariri District Council (WDC), Selwyn 

District Council, Christchurch City Council and the adjacent coastal marine area are included 

within greater Christchurch (Figure 3.4). The greater Christchurch area falls under the 

Canterbury Earthquake Recovery Act 2011. According to CERA, “The Canterbury 

Earthquake Recovery Act 2011 contains powers that are vested in the Minister for 

Canterbury Earthquake Recovery and the chief executive of CERA to enable an effective, 
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timely and coordinated rebuild and recovery effort.” CERA was disestablished on 18 April 

2016 and became a departmental agency within the Department of the Prime Minister and 

Cabinet (DPMC). The greater Christchurch Group in DPMC is now responsible for policy 

planning and the monitoring of greater Christchurch.  

 

Figure 3-4. The components of recovery (Source: CERA, 2014). 

CERA’s purpose is to build back greater Christchurch as a prosperous and thriving place, 

using the leadership and participation of local communities (Batteate, 2006; Murphy, 2007). 

It provides leadership and coordination for all recovery efforts in greater Christchurch. It also 

supports economic recovery and ensures quality reconstruction of the built environment. 

Engaging with the local communities of greater Christchurch, including the private and 

business sectors, has been another key role for CERA. CERA (2014) enables an effective and 

timely recovery and transparent communication with communities.  

3.3.2 CERA recovery strategy. 

The CERA recovery strategy (RS) sets out a collective approach for government and other 

stakeholders for the Canterbury recovery, and provides direction, coordination and ongoing 

confidence to the recovery effort (CERA, 2014). Thus, the RS acts as a reference guide for 

the recovery activities. It is intended to identify a collaborative recovery effort that integrates 

with developmental plans. The RS was developed in consultation with strategic partners and 

the wider community. It is a collaborative effort and aims for integration between all sectors 

of the recovery community. Climate change and impacts on future generations, community 

safety and wellbeing, planned use of resources to make the recovery cost-effective, 

assessment of the best available information for wise decision making, transparency, learning 
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from best practices, and public-private participation are some of the factors taken into 

account in the strategy. The RS takes account of community, psychological, physical, 

spiritual and social needs. Innovative solutions for recovery issues are encouraged. Balanced 

decision making and simple strategies are also guiding principles of the strategy. 

CERA defines “recovery” as restoration and enhancement; in short, CERA focuses on 

building back better. The purpose of this strategy is to enhance greater Christchurch beyond 

where it was in September 2010 and envisage the rebuilt Christchurch as an attractive vibrant 

place to live, work, visit and invest in for future generations. The community remains at the 

heart of this vision and is key to the success of the recovery. The strategy is also a statutory 

document under section 15 of the Canterbury Earthquake Recovery Act.  

The RS identifies social, economic, cultural and environmental (both natural and built) 

factors as priorities (CERA, 2014). Community safety and comfort are ensured by giving 

support to vulnerable groups. This includes addressing disaster risks, land zoning, and 

planning and housing issues. Investment conditions, permanent repair or rebuild of 

infrastructure, supply of land for recovery needs, communication and engagement with 

communities, regulations, standards and other information to support the rebuild and repair 

are additional factors prioritised by the strategy. CERA divides the recovery effort into three 

phases. The immediate phase initiates repair patches and derives the action plan. The short-

term phase begins to rebuild, replace and reconstruct the affected sites. The medium- and 

long-term phases continue with restoration, construction and improvement activities. The 

strategy consists of six components: leadership and integration, economic recovery, social 

recovery, cultural recovery, built environment, and natural environment; these are discussed 

in more detail below. 

Leadership and integration: CERA aimed for better coordination, integration and 

contribution between public and private sectors and communities to help each other, and was 

responsible for making well-informed decisions for a robust and enduring recovery. An 

efficient recovery should intervene to prevent the impediments as well as uncertainties. Apart 

from that, facilitating engagement and partnership ensures success of recovery. Furthermore, 

CERA tried to explore the opportunities for upgrading existed infrastructure and utilised 

research knowledge to enhance the decision making for delivering prosperity. As a recovery 

authority, CERA was accountable for guiding Christchurch recovery and for implementation 

of programmes. In addition, CERA coordinated with local as well as central governments for 
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funding and finance for recovery programmes. Central city development unit was also there 

to lead the Christchurch development with a vibrant vision. Iwi Māori recovery programmes 

address the Treaty of Waitangi, and liaise with Māori involvement in decision making as well 

as concerns in recovery. 

Economic recovery: Economic recovery is revitalising a disaster-affected place into a 

thriving business region with prosperous and productive investment activities. Christchurch 

economic recovery aimed to retain business confidence for economic growth and promoted 

other economic recovery support measures such as employment options, investment 

facilitation, collaboration with the private sector, creation of a business-friendly environment, 

and provision for education, training and so on. Renewing and restoring Christchurch as a 

desirable place, for international as well as local investment, was one of the goals in CERA’s 

recovery strategy. CERA also promoted education and employment opportunities, which can 

attract more people. Alignment with private as well as public agencies for central-business-

district redevelopment was another goal in economic recovery. 

Social recovery: The social goal supports the strengthening of community resilience, safety 

and well-being. This empowers local communities to shape and lead their own recovery and 

supports communities in the process of resettlement. Enhancing community capacities 

through knowledge and skills will help in community resilience. Providing support for 

housing, health, education and resettlement is important tool in CERA RS. 

Cultural recovery: This acknowledges the Christchurch’s diverse artistic, historical sporting 

and recreational uses to guide the restoration of historic buildings, while acknowledging 

losses and creating spaces for city traditions. It is important to resume cultural activities and 

retain historic buildings. CERA also prioritised the celebration of diverse Ngāi Tahu to keep 

the unique identity of greater Christchurch. 

Built environment: This aims to develop resilient, cost effective, accessible and integrated 

infrastructure, buildings, housing and transport networks. Land zoning for a resilient future 

incorporates innovative urban design, and prioritises infrastructure investment and so on, to 

support greater Christchurch. In addition, it considers the ongoing seismic constraints and 

climate change risks. Prioritising investment plans and updating risk zones contributes in 

rebuilding and future development. Affordable housing plans with innovative designs are 

another aim for a sustainable built environment recovery. In addition to that, CERA 

considered accessible and safer transportation systems as a priority goal in RS. 
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Natural environment: This intends to restore the natural environment to support 

biodiversity and economic positivity. The aim is to reconnect people to the rivers, wetlands 

and Port Hills by providing public access to outdoor recreation while ensuring environmental 

safety. It is important to ensure values are retained through recovery activities such as 

protecting the quality of the ecosystem, air quality, estuaries, water system and wetlands. 

CERA aimed to protect Christchurch’s unique environmental diversity while minimising 

waste is environmentally safe manner. 

3.4 Components of the BBB Framework and RS  

The Canterbury recovery experience offers valuable lessons for future disaster recovery 

activities. The RS aims to adopt the BBB concept, customised to local needs. It outlines a 

shared vision of the local and central government’s overall approach to the long journey of 

recovery (CERA, 2013). It includes nine recovery principles: work together, take an 

integrated approach, look to the future, promote efficiency, use the best available 

information, care about each other, innovate, aim for balanced decision making, and keep it 

simple. In this section, we examine the RS through a BBB lens, in terms of the following 

three themes: risk reduction, community recovery, and implementation. 

3.4.1 Risk reduction. 

In the Christchurch RS, the main areas of risk reduction are in the built and natural 

environment recoveries. The recovery of the built environment focuses on land supply, 

building activity, central city repair and rebuild, horizontal infrastructure and repair, and ease 

of travel and transportation, while the recovery of the natural environment considers the 

management of earthquake waste, air quality, biodiversity, drinking water sources and 

waterway health (CERA, 2013). The synergy between the RS and the BBB concept, in 

relation to risk reduction, is demonstrated in Table 3.1, below. 
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Table 3-1  
Components of the BBB Framework and RS Relating to Risk Reduction 

 
Risk reduction 
 
 
 
Built 
environment 

BBB components RS 
Improvement of structural codes 
Building codes and regulations 
Cost and time related factors 
Quality 
Better land use Planning 
Risk-based zoning 

Land supply 
Building activity 
Central city repair and rebuild 
Horizontal infrastructure repair 
Ease of travel and 
transportation 

Natural 
environment 

 
1. Resettlement related issues 

Earthquake waste 
Air quality 
Biodiversity 
Drinking water source 
Waterway health 

 

As mentioned earlier, the BBB strategy addresses the basic issues of structural designs and 

land-use planning. The BBB concept also supports community-driven hazard assessment 

mapping. In the RS, risk zone maps are to be included in council development plans (DMC et 

al., 2011; Glavovic, 2010; Iglesias et al., 2009), and better land-use planning is called for 

(Baradan, 2006; Haigh et al., 2009; Iglesias et al., 2009). CERA also led the built 

environment recovery through a coordinated and timely approach. Before any house was 

repaired, CERA undertook a systematic land review exercise across the Canterbury region. 

As of May 2012, more than 7,400 properties were deemed to be located in the “red zone” and 

over 180,000 properties in the “green zone.” 

Additionally, CERA (2014) monitors residential and commercial land supply for resettlement 

and helps to ensure proper structural changes to improve the built environments. Other goals 

for the physical recovery, relating to the BBB propositions, are hazard-based building 

regulations and multi-hazard land assessment (Haigh et al., 2009), educating and engaging 

communities (DN & PA, 2008; Glavovic, 2010; Olsen et al., 2005), timely inspection by 

local government authorities to ensure the quality of reconstruction (Lewis, 2003), and 

maintaining the structural integrity of buildings and infrastructure (Halvorson & Hamilton 

2010; McCurry, 2011; Meigh 2009). 
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However, the original BBB framework fails to address post-disaster concerns about the 

natural environment, matters of disaster preparedness, early warning systems and immediate 

risk resolutions. In the greater Christchurch restoration, CERA has made pre-disaster 

management issues and the natural environment important matters for consideration. The 

natural environment recovery programme in greater Christchurch assessed the extent of 

damage to the natural environment and derived the best tools to help with recovery.  

3.4.2 Community recovery. 

Community recovery in the BBB concept aims to build a culture of resilience and 

preparedness. In the RS, economic recovery is focused on business activity, economic output, 

economic confidence, the labour market, insurance progress and recovery of the CBD. The 

priorities of social recovery include quality of life, educational achievement, mental 

wellbeing, social connectedness, and housing affordability. Cultural recovery includes arts 

participation, cultural events and festivals, sports participation, heritage retention and 

community facilities, as shown in Table 3.2. 

Table 3-2  
Components of the BBB Framework and RS Relating to Community Recovery 

 
Community recovery 
 
 
Social recovery 

BBB components RS 
Community involvement 
Community support 

Quality of life 
Educational achievement 
Mental well being 
Social connectedness 
Offending patterns 
Housing affordability 

Cultural 
recovery 

Community support Arts participation 
Cultural events and festivals 
Sports participation 
Heritage retention 
Community facilities 

Economic 
recovery 

Economic recovery strategy 
Funding, decision making and 
training 
Business support and promotion 

Business activity 
Economic output 
Economic confidence 
Labour market 
Insurance progress 
Central city activity 
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The BBB components for community recovery adopted in the RS help to attain psychosocial 

and economic recovery, including a capital investment programme to promote investment 

retention and attraction, with commercially attractive packages, plans to support significant 

projects which can stimulate other investments, assistance with CBD recovery plans, and 

insurance liaison with facilitation by CERA and Treasury to resolve barriers in claim 

settlement. CERA has also facilitated a business environment programme to help the worst 

affected sectors to recover, with business support and networks, the creation of a business-

friendly environment, and proper monitoring and reporting.  

BBB recommendations adopted for Christchurch include training programmes for improving 

existing livelihoods and acquiring new skills (Haigh et al., 2009; Robinson & Jarvie, 2008); 

providing business support and counselling services, and providing incentives such as 

subsidised accommodation to attract builders (Mannakkara & Wilkinson, 2012a); as well as 

cash for work, asset replacement and training programmes (Haigh et al., 2009; de Silva 2009; 

VBRRA, 2010). A labour market programme is another key initiative facilitated by CERA to 

ensure employment opportunities for people displaced from their jobs, and sufficient supply 

of skilled labour for the rebuild. 

Through its community resilience programme, CERA aims to empower and capacitate local 

communities to drive their own recovery. The programme engages the community and 

provides timely psychosocial support, especially to vulnerable groups – as recommended in 

BBB propositions – arranging specialised assistance for vulnerable communities (Clinton 

2006; James Lee Witt Associates, 2005; Khasalamwa, 2009), ensuring community 

participation (Batteate, 2006; Murphy, 2010), empowering disaster affected communities to 

take responsibility for recovery effort (Clinton, 2006; Davidson et al., 2007; GoSL & UN, 

2005; Lyons, 2009; Monday, 2002; UN, 2005), organising group activities for social recovery 

(Chang 2010; Kurata et al., 2011; Lyons & Schilderman, 2011), and conducting needs 

assessment of the affected community (Khasalamwa, 2009; Lloyd Jones, 2006). The 

Residential Red Zone programme is another effort to coordinate and support individuals in 

the red zone and is a comprehensive resettlement strategy created with community consent, in 

line with the recommendations of Mannakkara and Wilkinson (2012a).  

The Ministry of Education and the Tertiary Education Commission launched an Education 

Renewal Recovery programme to establish strong learning foundations and to lift educational 

outcomes for all learners. This programme also reflects the BBB’s propositions as a training 
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programme for improving existing livelihoods and acquiring new skills (Haigh et al., 2009; 

Robinson & Jarvie, 2008). There are also effective government services to encourage and 

embed successful innovations. The Canterbury Wellbeing Index was established by CERA to 

monitor the recovery progress of communities. Cultural recovery programmes like the Arts 

and Culture Recovery Programme; heritage buildings and places recovery programme; and 

sports and recreation programmes to restore participation in recreational activities and 

cultural aspirations, all reflect BBB principles that reconstruction and recovery policies need 

to be based on local requirements, culture and heritage (Omidvar et al., 2010). 

3.4.3 Implementation. 

Monitoring and implementation require strong leadership skills. It is important to track the 

recovery and understand the local requirements to improve the quality of recovery. These 

activities keep the restoration activities relevant and current. The RS is in line with BBB 

components in two aspects: 

Management of stakeholder relations – through creating a recovery authority and its 

duties, creating partnerships, grass-root level involvement, quality assurance and 

training, and  

Legislation and regulation process by compilation and facilitation of recovery 

activities.  

The RS lists public confidence in recovery decisions, public satisfaction with communication 

and information, strategic partner satisfaction and public engagement as key indicators of RS, 

as shown in Table 3.3, below. 

CERA’s recovery governance and coordination programme was established to support the 

implementation and monitoring of the RS through guidance and alignment with 

developmental programmes. Financial recovery programmes identify and coordinate 

recovery spending by government. The recommendations adopted from the BBB framework 

are the creation of a separate body to act as the recovery authority to help improve the 

management of post disaster activities (Olshansky, 2005), development of standard operating 

procedures by the recovery authority to avoid duplication (Monday, 2002; Twigg, 2007), and 

making local government the key stakeholder in the recovery effort and also responsible for 

managing local-level activities (Twigg, 2007). 
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The Central Christchurch Development Unit provides leadership for CBD redevelopment and 

has a vibrant vision. The Iwi Māori Recovery programme covers housing and redevelopment 

issues with Māori land and reserves, and the restoration of Māori cultural, sports, and health 

areas. Ongoing research on the geotechnical and seismic conditions of greater Christchurch 

by the Natural Hazards Research Platform assists decision making on rebuild concerns, 

which reflects the BBB framework’s recommendation that knowledge of major disasters be 

retained and transferred to relevant organisations involved in post-disaster efforts (Tas, 

2010).  

Table 3-3  
Components of the BBB Framework and RS Relating to Implementation 

  
Implementation 
 
 
 
Leadership and 
integration 

BBB components RS 
 
Management of stakeholders  
Recovery authority and its duties 
Creating partnerships 
Grass root level involvement 
Quality assurance and training 
Legislation and regulation 
Compliance of recovery activities 
Facilitation of recovery activities 

 
Public confidence in recovery 
decisions 
Public satisfaction with 
communication and 
information 
Strategic partner satisfaction 
Public engagement 

 

The Canterbury Earthquake Recovery Act 2011 was passed as a framework for a faster 

recovery in greater Christchurch and is special legislation used to facilitate recovery-related 

activities (Rotimi et al., 2009). According to CERA, the RS established relationships with 

local as well as central government agencies and enable a smooth transition after CERA’s 

completion of its mandate in April 2016. Being a governmental organisation, CERA focused 

on establishing and maintaining constructive relationships with communities, agencies, non-

governmental organisations, and the public and private sectors. This reflects the BBB’s 

recommendation that functional partnerships and linkages be established between 

organisations (Haigh et al., 2009).  
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3.5 Conclusion 

Improving resilience is the primary goal of any disaster-affected country. This chapter has 

analysed how the modified BBB concept supported and informed the disaster management 

systems applied in the Christchurch earthquake recovery. The RS has been shown to be 

closely aligned with the BBB propositions. A community-driven RS, multi-stakeholder 

approach, creation of separate recovery authority, land zoning, and integration with 

developmental plans are some of the critical strategies that have proved effective. Through 

the RS, CERA aimed to provide overall direction and coordination to all stakeholders 

involved in recovery activities. The strategy aims to give confidence to the community and 

treats the restoration work as an opportunity to renew and revitalise greater Christchurch with 

an enhanced vision. Literature review lacks case studies with recovery strategies and its 

impact in rebuilding process. The Christchurch recovery experience will provide lessons for 

future rebuilding activities across the globe. 
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4 Research Methodology 

4.1 Introduction 

The aim of this chapter is to introduce the research methodology and the scientific techniques 

applied to this thesis to achieve research objectives. It defines the methods used to solve 

research questions and provides an overview of research process. This chapter examines the 

research methods used in assessing the Christchurch recovery, followed by the advantages 

and disadvantages of different methods used in this study. The research methodology and 

research design should be determined by the requirements of the study (Gray & Malins, 

2016). This study used document analysis, semi-structured interviews and case studies for 

data collection required for validation. This chapter also explains the reliability of the 

research and ethical considerations and issues addressed throughout the study 

4.2 Research Process 

This PhD research involves various stages such as identification of problems, derivation of 

objectives, data collection and analyses, results synthesis and validation and conclusions. As 

shown in Table 4.1, the first phase of research involves formulation of research questions, 

and development of research design done through a comprehensive literature review. Also, 

analysis of past disaster recovery experience will enable better understanding of the concepts 

and key focus areas in disaster recovery and identify the gaps in knowledge and focus the 

research. The key factors done in this phase are: 

Analysis of primary data: The primary data collection was done through open-ended 

interviews; secondary data collection was conducted on the study areas and the various 

institutions and organisations associated with the recovery phase. This provided a basic 

vision about the sampling sites and helped to derive the key themes for the better application 

of the BBB concept.  

Formulating research design: Triangulation and a mixed method approach was used in the 

qualitative and quantitative analysis of data collected from the test sites. The research design 

finalised as the research progresses. 
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Ph

as
e 

2 

Identification of factors 
interrelate post-disaster 
recovery 

 

Questionnaire development 
Preliminary data collection  

Developing research design 

Formulating research questions 
and objectives 

Description of study Methodology 

    START 

Testing the applicability of 
BBB propositions in built 
environment 

 

• Assess the 
limitations 

Ph
as

e 
1 

Conclusion 

• Analysis of primary 
data 

• Identifying the gaps 
• Reviewing current 

literature 

Ph
as

e 
3 

To develop pre-disaster 
planning and preparation 
strategies for a better 
future 

Assessment of stakeholder 
perspectives 

To refine BBB framework for 
more sustainable and 
comprehensive execution 

Testing the applicability of 
refined BBB tools 

 

Impact assessment analysis 

Measuring the impact of 
BBB in built environment  

Data processing and analysis 

• Quantitative and 
qualitative analysis of 
the collected data  

• Identify the factors that 
need to be resolved in 
BBB to increase 
resilience 
  

• Conceptual framework 
developed 
  

• Semi-structured 
interviews with 
stakeholders in disaster 
reconstruction 

• Developing indicators 
to access the impact of 
BBB on built 
environment 

• Developing measuring 
scale for assessing 
resilience in built 
environment 

  

Periodic data collection 

Table 4-1  
Research Process 
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Identify the gaps: The extensive review of literature helped to identify the gaps existing 

between theory and practical application. Analysing the gaps between perception and the 

reality phase in the field of research is important for any research.  

A preliminary data collection was conducted in this research for an evaluation of the 

effectiveness of BBB in comprehensive disaster recovery activities and to know the real field 

of recovery through direct observation. Documents such as reports related to Christchurch 

recovery, industrial as well as government reports, policy documents, literature reviews 

analysis. This stage was based on the specific application of the modified BBB framework on 

the ground. The semi-structured interviews, discussions with key officials, stakeholders, etc., 

facilitated assessment of the on-the-ground reality and enhanced BBB and its acceptance. The 

periodic data collections from the sampling sites assisted in monitoring the progress of 

reconstruction and examining the complexities of implementation. Semi-structured 

interviews gathered data regarding the impact of the BBB propositions, the resilience 

achieved, and gaps in the BBB propositions. The questionnaires developed for semi-

structured interviews have been approved by University of Auckland Human Ethics 

Committee. The empirical data collected from the case study sites were analysed using the 

database analysis programme NVivo9. The final phase of research involved the synthesis of 

findings and outcomes of the research. Data analysis and interpretation facilitated the 

evaluation of the modified BBB framework and identified the gaps which this study is 

designed to help fill. The findings and outcomes of the research can be used to make further 

modifications to the BBB framework to improve disaster preparedness and planning in the 

future. The research findings are summarised and interpreted. Also, the best practices learned 

from the study are presented as recommendations for future disaster management. 

4.3 Selection of Research Method 

According to Amaratunga et al. (2002), research methodology is a procedural framework 

within the research. This research involves both qualitative and quantitative techniques which 

are part of general social science research. In this post-disaster recovery research, it is 

necessary to consider the multidisciplinary aspects as well as psychosocial and economic 

factors. Quantitative research can be used to get a wider range of data to answer research 

questions comprised of what, how etc. Quantitative study can be used to analyse statistical 

data, while qualitative data will answer processes and human responses (Easterby-Smith et 

al., 2012).  
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Amaratunga et al. (2002), conducted a comparison of strengths and weaknesses of 

qualitative, quantitative and triangulation research methods. 

Table 4-2  
Comparison of Strengths and Weaknesses of Each Research Methodology 

Method 
 

Strengths Weaknesses 

Quantitative methodology Provide wide coverage of 
the range of situations 
 
Fast and economical 
 
Where statistics are 
aggregated from large 
samples, they may be of 
considerable relevance to 
policy decisions 

The methods used tend to 
be inflexible and artificial 
 
Not very helpful in 
generating theories 
 
Difficult for decision 
makers to infer what 
changes and actions should 
take place in future 

Qualitative methodology Data collection methods 
seem to be more natural 
than artificial 
 
Able to observe changes 
processes over time 
 
Able to understand 
individuals’ meaning 
 
Able to generate theory 

Data collection can be 
tedious, requiring more 
resources 
 
Analysis and interpretation 
of data may be more 
difficult 

Harder to control the pace, 
progress and end-points of 
research process 

Policy makers may give low 
credibility to results from 
qualitative research 
 

Triangulation Enables confirmation of 
results 
 
Elaborates or develops 
analysis with more details 
 
Obtains the relevant 
strengths and avoids 
weaknesses of both 
methodology 

Possible constraints 
imposed by available 
resources 

 

So, in this study, a mixed method approach is used for the assessment. It is a combination of 

both qualitative and quantitative research approaches (Molina-Azorin, 2016). This mixed 
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method of research plays an important role in obtaining results from diverse fields. It may 

add value to research and better understanding of the research problems (Creswell & Plano 

Clark, 2007). Mixed method is also similar to data triangulation, which is also used in this 

study to increase the evaluations’ validity and the quality of both the quantitative and 

qualitative research findings (Yeasmin & Rahman, 2012). Yin (2009) suggests four types of 

triangulation, such as data triangulation, investigator triangulation, theory triangulation and 

methodological triangulation. 

4.4 Research Design 

The overall design of research is to assess what questions should be used, what data should 

be collected, the relevance of data, and how-to synthesis results (Yin, 2003). The key 

objective of this study is to evaluate BBB concepts in-line with Mannakkara and Wilkinson’s 

(2012a) modified BBB framework for effective recovery in post-disaster situations and 

community recovery This aim further divided into six objectives which were targeted using 

multiple research methods. Table 4.3 shows the relationships between objectives and 

corresponding research methods. 

Table 4-3  
Data Collection Approach 

Research objectives Data sources Data collection methods 

To investigate the factors 
which interrelate in post-
disaster recovery management 

Literature 
Archival records and 
reports 
Connecting with 
organisations in post-
disaster recovery 
Conferences, discussions 

Review of literature 
Pilot case study visits 
Participation in conferences, field 
trips 

To review the impact of BBB 
propositions in post-disaster 
reconstruction to resolve the 
unaddressed issues 

Literature 
Experts in post-disaster 
recovery 
Organisations in disaster 
resilience 
Field study to the case 
study site 

Review of literature collections 
including archival records and 
reports, other official publications 
Questionnaire survey to case study 
site 
Interviews with the stakeholders 
involved 

To analyse and measure the 
impact of BBB propositions in 
subcategories of post-disaster 
recovery and to identify the 

Organisations in disaster 
resilience 
Field study to the case 
study site 

Questionnaire survey to case study 
site 
Interviews with the stakeholders 
involved 
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factors that need to be resolved 
in BBB to increase resilience 

The assessment of 
stakeholders’ views and 
perspectives on BBB 
application and the complex 
factors they faced in 
implementation 

Experts in post-disaster 
recovery 
Organisations in disaster 
resilience 
Field study to the case 
study site 

Questionnaire survey to case study 
site 
Interviews with the stakeholders 
involved 

To refine BBB for more 
sustainable and 
comprehensive execution for a 
better pre-disaster planning 
and preparation strategies in 
future 

Synthesise the research 
findings 
 

Integrating findings to refine the 
framework 

To analyse and measure the 
impact BBB propositions in 
SFDRR  goals and to identify 
the factors that need to be 
resolved in BBB to increase 
resilience 

Literature 
Synthesise the research 
findings 
 

Integrating findings with Sendai 
Framework for Disaster Risk 
Reduction goals 
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Table 4-4  
Case Study Design 

 

 

 

 

 

  
Output 

More resilient 
built environment 
with enhanced 
BBB concept 

How can BBB 
lessons support 
pre-disaster 
resilience 
planning? 

Literature Review Research Questions 

Input 

International 
Strategies in 

DRR 

National 
Strategies in 

DRR 

BBB 
approaches in 
DRR studies 

What are the input factors in post 
disaster recovery management? 

What extent can Build Back better 
resolve the unaddressed concerns in 
post disaster reconstruction of built 
environment? 

How can be BBB framework and 
its propositions can enhance 
Disaster recovery? 

What are the issues need to be 
addressed in the BBB framework 
to ensure more resilience in 
residential housing, public 
buildings and lifeline? 

How can BBB become beneficial 
for various stakeholders engaged 
in risk reduction, community 
recovery and implementation 
process in post disaster 
reconstruction? 

Critical 
issues in 

Built 
environment 

 
Experiment 

Case Studies Data Analysis 

Waimakariri 

Christchurch 

Qualitative 
and 

Quantitative 
Analysis of 

Data 

What are the 
lessons learned 
by 
implementing 
BBB in post 
disaster 
management? 
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4.4.1 Document analysis.  

Documents relevant to post-disaster reconstruction and recovery activities from 

Christchurch, including progress reports, commission reports, governmental authority 

reports, legislative documents, guidelines and building codes, were examined as part of the 

document analysis for this study. Apart from Mannakkara and Wilkinson’s BBB 

framework, in CERA recovery strategy, Waimakariri recovery reports were examined for 

data analysis. Document analysis provides insights into the historical data as well relevant 

data. This method of document analysis is a part of qualitative research. Documents 

reviewed repeatedly and contain exact names, and references. They have broad coverage, 

and can cover a long span of time, many events, and many settings. Document analysis is 

useful because, retrievability can be low, but sometimes biased selectivity, reflect author 

bias or accessibility may be deliberately blocked. 
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Table 5 Document Analysis 

 

Sl. No 

 

Document 

 

Overview 

1 CERA recovery strategy It provides a vision, goals and a 

road map on Christchurch for 

recovery and resilience 

2 Land Use Recovery Plan (LURP) Document aimed to assist 

rebuilding and recovery of 

communities (including housing 

and businesses) that have been 

disrupted by the earthquakes 

3 Christchurch Central Recovery Plan It includes a vision for central 

Christchurch to make it vibrant 

and well-formed, to attract people 

to live, work, play, learn, stay and 

invest.  

4 Christchurch CBD Recovery - April 2012 “This cabinet paper proposes 

mandating CERA to lead and 

promote the recovery of the 

Christchurch Central Business 

District (CBD), and outlines the 

approach intended to amend and 

approve of the draft Recovery 

Plan for the CBD” 

(https://ceraarchive.dpmc.govt.nz). 

5 Community Forum Meeting Notes 2013 Community Forum Meeting Notes 

2013 

6 Recovery Strategy for Greater Christchurch 

diagram 

Diagrammatic narration of 

recovery plans 

7 Economic Recovery Programme 

 

projects for business, work and 

education, and ensure increased 

investment in new activities. 

8 Monitoring, reporting and review of the Document aimed assist the 
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Recovery Strategy progress in the recovery, CERA 

has developed a Monitoring and 

Reporting Plan in consultation 

with strategic partners and 

government agencies 

9 Greater Christchurch Recovery Updates project progress snapshot 

10 Residential Red Zone Offer Recovery Plan It’s a plan identifies that new 

Crown offers need to be made to 

the owners of vacant, insured 

commercial and uninsured 

improved red zone properties, and 

as soon as practicable. 

11 An evaluation of the Waimakariri District 

Council’s integrated and community based 

recovery framework following the Canterbury 

earthquakes; Implications for urban resilience, 

urban policy and research 

Waimakariri earthquake 

implications 

 

4.4.2 Semi structured interviews. 

All interviews began with a briefing on the project, a participant information sheet for the 

interviewee and a consent form, which was signed by the interviewee. The interviews were 

generally one hour in duration, and were audio-recorded with the interviewee’s permission, 

obtained on the consent form, and complemented with additional notes written by the 

researcher. Semi structured interviews with experts are useful as they derive best practices and 

knowledge transfer are also advantages.  Issues with interviews include access to 

interviewees, which may be deliberately blocked, and biased reflections of interviewees. 

Also, poorly constructed questions can lead to inaccurate answers. 

Interviews with key officials provide broad view in order to identify the BBB components 

that enhanced recovery. They also helped to understand failures and practical challenges in 

executing recovery strategies. The first data collection interviews were held in April to May, 

2014, in Christchurch and Waimakariri. This first phase aimed to gain general understandings 

and an assessment of the interview questions. The second series of interviews was in August 
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2015. The third phase of interviews was done by email and Skype. All questions used are 

included in Appendix 2. 

Table 4-6  
Data Collection Interviews 

Research 
trip 

Interviewee Description 
 

Area of Expertise 

Research 
trip 1 
April 2014 to 
May 2014 

P1.  Visits and Relations Advisor, 
CERA 

Implementation and 
Community recovery 

P2.  Structural Engineer, CERA Disaster Risk Reduction 

P3.  Manager, Utilities and 
Roading, 
WDC 

Disaster Risk Reduction, 
Community recovery, 
Implementation 

P4.  Recovery Manager, WDC Disaster Risk Reduction, 
Community recovery, 
Implementation 

Research 
trip 2 
August 2015 

P5.  General Manager Operations, 
CERA 

Disaster Risk Reduction, 
Implementation 

P6.  Chief Advisor Insurance, 
CERA 

Community recovery- 
Economic Recovery 

P7.  General Manager, 
Community Resilience, CERA 

Community recovery 

P8.  Former Recovery Manager, 
WDC 

Disaster Risk Reduction, 
Community recovery, 
Implementation 

P9.  Manager Central City 
Development, CERA 

Disaster Risk Reduction, 
Implementation 

P10.  Senior Advisor, 
Communication Central City 
Rebuild, CERA 

Community recovery, 
Implementation 

P11.  Manager, Built and Natural 
Policy, Strategy and 
Recovery Policy 

Disaster Risk Reduction, 
Community recovery, 
Implementation 

P12.  Service Centre Manger, WDC Community recovery, 
Implementation 

P13.  Former Earthquake support 
service provider, WDC 

Community recovery, 
Implementation 

P14.  Recovery Manager WDC Disaster Risk Reduction, 
Community recovery, 
Implementation 

P15.  Former Utility Manager, Disaster Risk Reduction, 
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WDC Community recovery, 
Implementation 

P16.  Visits and Relations Advisor, 
CERA 

Community recovery, 
Implementation 

P17.  Head, Strategy and Planning 
Group, CCC 

Implementation 

P18.  Manager Residential Red 
Zone Operations, Port Hills  

Disaster Risk Reduction, 
Community recovery, 
Implementation 

P19.  Former Financial Advisor, 
CERA 

Community recovery- 
Economic recovery 

Email and 
Skype 
interviews 
February 
2016 

P20.  Visits and Relations Advisor, 
CERA 

Community recovery, 
Implementation 

P21.  Administrator, Utilities and 
Roading, 
WDC 

Implementation 

P22.  Manager, Built and Natural 
Policy, Strategy and 
Recovery Policy 

Disaster Risk Reduction, 
Community recovery, 
Implementation 

P23.  Manager Central City 
Development, CERA 

Disaster Risk Reduction, 
Implementation 

P24.  Former Earthquake support 
service provider, WDC 

Community recovery, 
Implementation 

P25.  Former Utility Manager, 
WDC 

Disaster Risk Reduction, 
Community recovery, 
Implementation 

4.4.2.1 Selection of interviewees. 
The interview participants for this research were selected based upon their involvement in the 

Christchurch and Waimakariri recovery. All interviewees were part of the different 

departments in CERA, CCC, WDC, etc. In order to get perceptions of each aspect of 

recovery, representatives related to each context were selected to participate in the interviews. 

Interviewees ranged from engineers, financial advisors, recovery managers, utility managers 

the Manager, Built and Natural Policy, Strategy and Recovery Policy; the Visits and 

Relations Advisor, CERA; the Head of Strategy and Planning Group, CCC; the Senior 

Advisor, Communication Central City Rebuild, CERA, and so on.  They were reclassified 

based on their expertise in disaster risk reduction, community recovery and 

implementation.Table 4-5, above, lists each of the interviewees during this research. 
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4.4.2.2 Interview protocols. 
The interviews were conducted in two centres, Christchurch and Waimakariri. The first set of 

interviews was completed in Christchurch in April and May 2014, followed by the second 

series, in August 2015. An additional third phase of interviews was completed by emails and 

Skype. In total, 25 interviews were completed during this research. The majority of these 

interviews lasted between 1 to 2 hours. These interviews were recorded with the permission 

of the interviewees and a list of the questions asked during the interviews has been provided 

in Appendix 2. The main themes explored in the interviews were the natural environment, 

built environment, social environment, economic environment and the implementation of the 

Christchurch recovery. 

4.4.3 Case studies. 

Case studies are a comprehensive research strategy covering research plan, data collection, 

and synthesis of data, derivatives and its triangulation. For Yin (2009), case study “describes 

a single event or unit of analysis determined by the researcher” (p. ). Yin’s (2003) more 

technical definition of case study is: “an empirical inquiry that investigates a contemporary 

phenomenon within its real-life context, especially when the boundaries between 

phenomenon and context are not clearly evident”.  

4.4.3.1 Case study selection. 
According to Yin (2003), “a multiple-case study is preferred over a single-case design if the 

researcher has the options and resources, as analytical conclusions generated from multiple 

cases tend to be more powerful than those derived from a single case alone” (p. X). For this 

research, fieldtrips were conducted to the sites of Christchurch – to find the key factors in the 

post-disaster reconstruction and to examine effectiveness of BBB in the post-disaster scenario 

of earthquake recovery – and to Waimakariri – to identify the success factors in the recovery 

framework of the WDC. “Cases are selected because they are particularly suitable for 

illuminating and extending relationships and logic among constructs” (Eisenhardt, 2007).   

4.4.3.2 Case study data collection. 
The unique feature of the case study method is the ability to derive conclusions based on 

multiple evidence. According to Yin’s (2009) categorisation of data sources for case studies, 

this research mainly employs a triangulation of three data collection methods – direct 

observation, document analysis and interviews. This research will test the outcomes of a 
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recently developed disaster risk reduction tool in four different target groups. The BBB 

concept has been widely used since the 2004 South Asian tsunami (Kennedy, 2009) and was 

modified framework developed after the 2009 Victorian bushfires (Mannakkara & 

Wilkinson, 2012a). The application of this updated framework will be examined in the target 

areas of New Zealand (Christchurch, and Waimakariri). 

The data was obtained through interviews with experts available in both centres. Semi-

structured interviews, site visits, observations, literature collections from governmental and 

non-governmental organisations will inform the analysis in all study areas.  

4.4.4 Research questions and objectives  

The research used the mixed method approach, to answer the research questions, as described 

above. The research questions and objectives are shown in Table 4-7. The first phase of this 

research analysed the qualitative data and the second phase analysed quantitative research.  

 

Table 4-7  
Research Questions and Objectives 

Research sub question Research objectives 

How does Mannakkara and Wilkinson’s 
modified BBB Framework apply to the 
recovery of Christchurch City and 
Waimakariri following the Canterbury 
Earthquakes? 

To investigate the factors which interrelate 
in post-disaster recovery management  
 

What improvements do Mannakkara and 
Wilkinson’s modified BBB Framework and 
BBB indicators need to ensure better 
resilience in post-disaster recovery? 
 

To analyse and measure the impact BBB 
propositions in subcategories of aspect of 
post-disaster recovery and to identify the 
factors that need to be resolved in BBB to 
increase resilience  

How can the BBB Framework and BBB 
indicators benefit stakeholders engaged in 
disaster risk reduction, community recovery 
and implementation processes in post-
disaster reconstruction? 

The assessment of stakeholders’ views and 
perspectives on BBB application and the 
complex factors they face in its 
implementation 

What BBB concepts can be used to support 
pre-disaster resilience planning? 

To identify the recovery factors that need to 
increase resilience 
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How to measure the performance of BBB 
propositions ongoing recovery processes, to 
increase resilience? 
 

To develop a tool to measure the 
performance of BBB propositions ongoing 
recovery processes, to increase resilience 

 
 

4.4.5  Validation 

Validation is an important step to ensure the quality of the research findings. After 

synthesising the results from BBB interviews of multiple case studies, best practice can be 

derived with specific recommendations. The guidelines and the specific recommendations are 

then subject to research validation. The performances of BBB indicators were assessed on a 

traffic light system with each of the individual features allocated a colour depending on the 

performance assessment done by the interviewees. This standard format of assessment helps 

to weigh BBB indicators evenly. In order to lay out the overall performance in a clear 

structure, spider diagrams were used for the analysis. 

4.4.6 Reliability and Validity 

It is important to guarantee valid and reliable research results (Bloomberg & Volpe, 2008; 

Fellows & Liu, 2008; Ruane, 2005). According to researchers, Yin (2003), Kalof, Dan, and 

Deitz (2008), and Denzin and Lincoln (2005), there are four aspects to be considered for 

reliable and valid data: 

1. Construct validity: establishing correct operational measures for the concepts being 

studied. 

2. Internal validity: establishing a causal relationship, whereby certain conditions are 

shown to lead to other conditions.  

3. External validity: establishing the domain to which a study’s findings can be 

generalised. 

4. Reliability: demonstrating that the operation of a study – such as the date collection 

procedures, can be represented with the same results.  

This research collected data through in-depth interviews and rich data documents. Data was 

analysed using triangulation, as well as a mixed research approach to ensure the reliability 
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and validity of data. To ensure construct validity, triangulation of data involves multiple 

sources of evidence; document analysis, including interviews; direct observation; and field 

notes. In order to maintain internal validity, pattern-matching logic is used. If the empirical 

findings coincide with patterns from literature reviews, the internal validity factor can be 

strengthened. Multiple case designs can be used to establish the domain of findings. 

Documented interview data, case study purposes, fieldtrip details, data collection procedures, 

interview questions and responses, can all ensure the reliability of the result. It is notable that 

the validation exercise undertaken with subject matter experts helped to enhance the 

reliability and validity of the research. 

4.5 Data Analysis  

The first phase of this study uses a qualitative case study approach for a better understanding 

of the existing environments. In this PhD research, qualitative data was mainly generated 

from interviews, document analysis and field trips. The interviews were audio-recorded and 

transcribed. This helps to obtain the effectiveness of the existing BBB framework and 

recovery status. Examination of two case studies, Christchurch and Waimakariri, helped to 

recognise the success and failures of ongoing recovery efforts. An evaluation of the 

effectiveness of BBB enable more sustainable and comprehensive disaster recovery activities. 

The semi-structured interviews, discussions with key officials, stakeholders, etc., facilitated 

assessment of the on-the-ground reality and enhanced BBB and its acceptance.  

The second phase of study used a sequential mixed method approach. Qualitative data can be 

derived by developing research questions and it is rated by experts in field of disaster 

management. The objective of this phase is to measure the impact of BBB propositions in the 

Christchurch and Waimakariri recoveries. The questions were designed in line with the 

indicators described in Chapter 2 and given to interviewees at the time of the semi-structured 

interview. The value of each of these indicators was rated from 1 to 4, whereby 4 is high 

performance, 3 is good, 2 is average and 1 is poor performance. These results were used for 

the analysis of BBB effectiveness and to identify gaps. Mujis (2010) explains quantitative 

research as an explanation of mathematical analysis of numerical data.  The results obtained 

through this quantitative analysis are explained in Chapters 5, 6 and 7. BBB indicators were 

developed and revised in consultation with the research supervisors and team and rated by 

interviewees.  
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The transcribed interviews and document analysis were used in conjunction with the 

modified BBB propositions to determine the impact of these BBB propositions in recovery 

platforms. Cross synthesis, pattern matching, and explanation building are some of the data 

analysis methods used in this case study research (Yin, 2009). This analysis helped to refine 

the BBB framework and redefine some factors on an as need basis. The data analysis process 

was conducted using the data analysis software NVivo which facilitated the coding exercise 

as well as the process of examining the outputs of data analysis. NVivo 9, developed by QSL 

International, aids the researcher to accomplish and examine qualitative data. NVivo 9 

software can be also used to develop themes, and to code data under respective categories. 

This progressive sequence of data coded in NVivo, always keeps its own perspective.  

4.6 Research method limitations 

Studying an ongoing recovery poses many challenges. It is very hard to get a clear 

understanding of the recovery environment. The data collected was limited to interviewees 

who were willing to participate in this research study, and those who were available changed 

their office and positions frequently, making data collection more difficult. This study was 

limited to the views and perceptions of officials in the Christchurch recovery. Consequently, 

findings in this research may not represent the view of the whole Christchurch recovery. 

Indeed, this aspect can be considered as a potential area of future BBB study. 

4.7 Ethical Issues 

Human involvement in data collection demands ethical consent (Kalof & Dan, 2008). It is 

necessary to secure voluntary consent from the interview participants so as to fulfil ethical 

considerations. This research project was approved by the University of Auckland Human 

Ethics Committee (reference number 7028/10/12/16; see Appendix 1. It is a requirement of 

ethics approval that participants are provided with a participant information sheet detailing 

the objectives of the research study, and the nature of the data collection process, and a 

consent form which is to be signed by the interviewee in agreement to the terms stated in the 

participant information sheet (see Appendix 1). Even though it is difficult to keep the identity 

of the interviewees confidential, the researcher attempted to keep the participants’ personal 

details confidential.  
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4.8 Conclusion 

This chapter has explained the research methodologies adopted in this research to meet the 

objectives of this research. Mixed method and data triangulation methods were used to obtain 

the outcome of this study. Data analysis and interpretation facilitated the evaluation of the 

modified BBB framework and identified the existing gaps. The findings and outcomes of the 

research can be used to make further modifications to the BBB framework to improve 

disaster planning in the future. Reliability and validity concerns and ethical considerations 

were also discussed in this chapter.  
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5 Build Back Better Principles in Disaster 

Risk Reduction 

This chapter extracted from Paper 5:  

Francis, T. R., Wilkinson, S., Mannakkara, S., & Chang-Richards, Y. (2017). Build back 

better principles for a resilient built environment: Case study from greater Christchurch. 

submitted to Disasters. 

This chapter extracted from Paper 6:  

Francis, T. R., Wilkinson, S., Mannakkara, S., & Chang-Richards, Y. (2017). Build back 

better principles for a better land-use planning: Lessons from the 2010 and 2011 

earthquakes in New Zealand. To be submitted to Urban Design and Planning.  

This chapter extracted from Conference Paper 2:  

Francis, T. R., Wilkinson, S., Mannakkara, S., & Chang-Richards, Y. (2017). Natural 

environment and build back better in the greater Christchurch recovery. Conference 

paper submitted in URCAE Conference Sept. 21-22, 2016 Paris (France) 
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5.1 Introduction 

Disasters provide opportunities to build a better environment with better resilience. This 

highlights the relevance of the BBB framework (Mannakkara et al., 2014), which 

encompasses the key elements in post-disaster recovery and reconstruction required to 

rebuild in a better way. BBB aims for greater resilience in communities, following disasters, 

by prioritising three key elements: 1) risk reduction, 2) community recovery, and 3) 

implementation aspects. This chapter deals with the risk reduction element in the BBB 

framework (Figure 5-1). Apart from Mannakkara and Wilkinson’s BBB framework, in 

CERA recovery strategy, Waimakariri recovery reports were examined for data analysis. 

 

Figure 5-1. Risk reduction element in BBB framework. 

 

The purpose of this chapter is to examine the role of BBB in reducing the disaster risk in 

greater Christchurch and explore the impact of BBB propositions in the region’s-built 

environment as well as natural environment. This chapter also identifies how risk reduction is 

integrated into the built environment for better resilience to improve the pre-disaster 

environment. A set of indicators was established in this study to analyse the extent of 

recovery attained in Christchurch. Disaster recovery in the region is an ongoing process, 
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which gives us the opportunity to rate the progress made so far. Disasters cause significant 

damage to the built, social and economic environments and have severe consequences for the 

natural environment. The Greater Christchurch Recovery Strategy provides clear vision and 

delivers certainty while integrating with developmental plans.  

5.2 Principles Used in Christchurch Earthquake Recovery 

The CERA RS is a reference guide for Canterbury recovery which was developed in 

consultation with strategic partners and community. It provides coordination, confidence and 

direction to the recovery effort. The RS sets out a collective approach for government and 

other stakeholders to integrate with developmental plans (CERA, 2014). It incorporates the 

best available information regarding the natural environment, built environment, economic 

recovery, social recovery and cultural recovery with perfect leadership and integration. 

CERA aims for a vibrant and attractive Christchurch to work, visit and invest in for future 

generations. Placing community as the prime focus, CERA attempts to address disaster risks, 

land zoning, planning and housing issues.  

CERA divides the recovery effort into three phases. The immediate phase initiates 

(emergency/urgent) repair and formulates an action plan. The short-term phase begins to 

rebuild, replace and reconstruct affected sites. The medium- and long-term phase continues 

with restoration, construction and improvement activities. The RS for the built environment 

aims to develop resilient, cost-effective, accessible and integrated infrastructure, buildings, 

housing and transport networks. Land zoning for a resilient future incorporates innovative 

urban design and prioritises infrastructure investment to support greater Christchurch. In 

addition, it considers ongoing seismic constraints and climate change risks. 

5.3 Challenges in Disaster Risk Reduction 

The extensive damage caused by disasters is mainly due to inadequate, poor constructions. 

After the 2010 earthquake, 50% of buildings in Haiti were inhabitable due to structural 

damage (Torres et al., 2016). Reports on destruction caused by the Kashmir earthquake 

(Halvorson and Hamilton, 2010), and the Indian Ocean tsunami (DN & PA, 2008) all state 

that poor structural design increased the intensity of the disasters. Many factors increase 

vulnerability to disasters, such as: inaccurate assessment of hazards, lack of consideration of 

the effects of climate, incompatibility of structures to hazard level, lack of risk assessment in 

town planning, non-existent and neglected building codes and regulations, rapid population 
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growth resulting in illegal occupancy of high risk land, and lack of disaster awareness (Dias, 

2006; Halvorson & Hamilton, 2010; Mora & Keipi, 2006). 

Other challenges to attaining a resilient built environment include unplanned cities and 

urbanisation, a lack of regulatory frameworks, old building stock and infrastructure risk, 

unauthorised structures, lack of institutional arrangements, inadequate capacities of municipal 

councils, lack of funding, inadequacy of qualified human resources, and corruption 

(Malalgoda et al., 2014). 

5.4 BBB Propositions for Disaster Risk Reduction 

5.4.1 Built environment. 

From their Victorian bushfire case study, Mannakkara and Wilkinson (2012) derived three 

main propositions to improve structural resilience: 

1. Building codes and regulation: Building regulations based on hazard vulnerability can 

reduce the impact of disaster on structural resilience (Haigh et al., 2009). Clinton 

(2006) suggests ensuring structural changes, to improve the built environment, and 

consistent and strong legal frameworks, to ensure safety (Iglesias et al., 2009). 

Stakeholder awareness will also help with the adoption of risk reduction measures and 

adapting to changes to regulations. 

2. Cost and Time: Cost and time form the second proposition for an improved structural 

environment. Appropriate incentives for adopting new building regulations, such as 

tax reductions (Bakir, 2004; Edwards, 2010), pre-planned strategies to make the 

recovery process faster (Olshansky, 2005), and funding support to cover the extra cost 

of structural improvements (DN & PA, 2008), are measures suggested in this second 

principle. 

3. Quality: Timely inspections, training of stakeholders, professional supervision and 

strict quality control (Clinton, 2006; James Lee Witt Associates, 2005; Lewis, 2003; 

Pathiraja & Tombesi, 2009) were the support factors to ensure the quality of structural 

reconstruction. 
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Table 5-1  
BBB Prepositions for Risk Reduction in Built Environment  

  

 Risk Reduction in Built Environment 

 

Building codes and 

regulations 

 

Cost and time related 

 

Quality 

Revise building codes based 
on up-to-date multi-hazard 
assessments and resource 
availability 

Incorporate traditional 
technologies 

Enforce building codes and 
regulations using legislation 

Provide education on 
building regulation 
revisions prior to rebuilding 

Arrange long-term 
funding to cover extra 
costs for structural 
improvements 

Provide incentives (e.g., 
tax reductions) to 
promote adoption of 
structural changes 

Restrict construction on 
high-risk lands 

Provide transitional 
accommodation to 
relieve pressures on 
rebuilding 

Arrange quality assurance 
inspections 

Provide incentives to 
attract skilled builders for 
reconstruction 

Provide professional 
supervision for owner 
building 

Arrange rebuilding 
advisory service centres to 
support home-owners 

   

Note: Adapted from Mannakkara and Wilkinson (2015) 

5.4.2 Land-use recovery. 

Whilst land-use planning is an emerging mitigation method, it holds many challenges. 

Systematic, decision-oriented land-use planning is required for resilient development and 

restoration. The main two categories of land-use planning are city expansion and city 

restoration (GRF Davos, 2016). Proactive land-use planning should attend to social, cultural, 

geographical, political and economic factors; failure to meet any of these attributes will 

aggravate disaster risk (Haimes, 2009). Mannakkara and Wilkinson (2013) point out that 

hazard-resistant reconstruction and better land-use planning will reduce future damage from 

natural disasters. Risk zoning and resettlement are the key constituents of the BBB’s land-use 

planning proposition. 

Resettling without proper consideration of the lifestyles and livelihoods of community 

members can cause frustration. Relocation of communities requires long-term planning and 
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must ensure the communities affected are not jeopardised (Birkmann & Fernando, 2008; 

Frerks & Klem, 2005; Kennedy et al., 2008; Mora & Keipi, 2006; Red Cross, 2010). 

Governing authority shortcomings and lack of governmental cooperation also make land-use 

planning difficult (Kennedy et al., 2008; Schofield, 2007). 

 

Table 5-2  
BBB Land-Use Recovery Propositions  

BBB Propositions in Land-Use Recovery 

Risk-Based Zoning Resettlement 

Divide land (to be used for 
reconstruction) into risk zones based 
on multi-hazard assessments 

Determine appropriate land-uses based 
on risk zone maps and relevant 
building regulations 

Enforce land-use plans  

Implement land-swap schemes to 
relocate buildings from high-risk to 
low-risk lands 

Provide education on risk reduction 
and revised land-use plans prior to 
rebuilding 

Provide resettlement only for high-risk 
lands where rebuilding is not feasible 

Collect background information about 
household’s subject to resettlement 

Identify potential low-risk land sites close 
to the original settlement 

Involve the community in choosing new 
land sites 

Provide incentives for relocation (e.g., 
payment for relocation, employment 
opportunities) 

Provide support for resettlement through 
counselling and advisory services 

Note: Adapted from Mannakkara and Wilkinson (2015) 

5.4.3 Natural environment recovery. 

The natural environment is directly linked with the built, cultural, social and economic 

environments. A healthy environment is necessary for the wellbeing of the community. After 

any disaster event, we cannot hope to restore the natural environment to its pre-disaster state, 

but an effective recovery process will help to protect the environment from further 

degradation. While the natural environment will recover to some extent, by itself, in urban 

surroundings it is necessary to take action to protect natural systems. 

The natural environment of greater Christchurch has great historical and cultural significance. 

An Environment Canterbury (ECan, 2013) report states that: 
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prior to European settlement Ngāi Tahu, and before them Ngāti Māmoe and Waitaha, 

had numerous kāinga and pā within the greater Christchurch area. From these 

settlements, Ngāi Tahu gathered and used mahinga kai – the natural resources from 

the network of springs, waterways, wetlands, grasslands and lowland forests. All were 

vital to the wellbeing and livelihoods of each settlement (P.34).  

In Christchurch, the recovery plans for the natural environment were prescribed in the 

Resource Management Act (RMA) 1991 and the Local Government Act (LGA) 2002. CERA 

was aiming to create a vibrant Christchurch with greater resilience. The RS identifies social, 

economic, cultural and environmental (both natural and built) factors as priorities (CERA, 

2014). Community safety and comfort were ensured by giving support to vulnerable groups. 

This included addressing disaster risks, land zoning, planning and housing issues. Investment 

conditions, permanent repair or rebuild of infrastructure, supply of land for recovery needs, 

communication and engagement with communities, regulations, standards, and other 

information to support the rebuild and repair, were additional factors prioritised by the 

strategy. At the same time, CERA focused on opportunities to promote the natural 

environment recovery as more functional, cost-effective and resilient. The recovery 

proceeded on the basis that a healthy ecosystem would help to reduce natural disaster impacts 

in the future (ECan, 2013). 

Risk reduction identifies actions to reduce the impact of disasters and to improve resilience. It 

can be divided into two subcategories: natural environment and built environment. The 

present form of BBB proposed by Mannakkara and Wilkinson (2012) does not categorise 

these two aspects separately. Natural environment addresses nature-related issues, while built 

environment deals with physical surroundings. 

5.4.3.1 BBB propositions for ensuring better natural environment recovery. 

It is important to protect the ecosystem and natural resources and to repair damage to the 

natural environment. Disasters, the environment and development are interlinked areas which 

need careful attention, and failure in any management area will aggravate the impact of a 

disaster. Ecosystem destruction can exacerbate disaster risk, as was seen in the devastation 

caused by Hurricane Katrina (2005) that was intensified by canalisation (Gupta et al., 2012). 

It is crucial to integrate a customised recovery program with local developmental plans and 

policies (Clinton, 2006). Standard operating procedures must be developed by the recovery 
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authority to avoid duplication (Monday, 2002; Twigg, 2007). Effective strategies include 

legislation regarding risk zone maps that links with council development plans (Iglesias et al., 

2009), policy revisions (Clinton, 2006; James Lee Witt Associates, 2005), and protection of 

the natural environment and promotion of resource sustainability (Gupta et al., 2012). In 

natural environment risk reduction, work was undertaken in greater Christchurch to rebuild 

waterways, engineering solutions to cliff falls, and red zone vulnerable areas. Preservation of 

the natural ecosystem, wetlands, forests, and coastal systems were all crucial to the recovery 

of the natural environment. 

Encouraging, educating and engaging communities about the relevance of risk reduction 

measures increases community ownership of risk reduction efforts (DN & PA, 2008; 

Glavovic, 2010; Olsen et al., 2005). Specific hazard identification (Bakir, 2004), hazard-

based regulation (Haigh et al., 2009), better land-use planning (Baradan, 2006), and resettling 

communities away from vulnerable ecological environments (Gupta et al., 2012; Mannakkara 

& Wilkinson, 2012) are all important risk reduction activities. Continuous assessment of 

environmental situations, and recovery plans with long-term vision, are crucial to identify 

potential gaps and future risk elements (Gupta et al., 2012). Inclusion of multiple sector 

stakeholders and integration of planning is especially important to lessen future risk.  

In relation to the natural environment, BBB aims for the restoration of biodiversity, natural 

resources, waste disposal and amenities such as air quality, drinking water, health and 

hygiene. These four indicators of natural environment recovery were discussed in the 

interviews. 

1. Biodiversity and ecosystem restoration: Disasters may destroy the indigenous 

environment; it is necessary to restore the natural ecosystem for healthy functioning 

(MCDEM, 2005). 

2. Natural resources: Restoration of natural resources such as rivers, wetlands, etc., is 

important to ensure biodiversity (MCDEM, 2005). 

3. Disaster waste disposal: Effective disaster debris disposal is important to ensure air, 

water and soil quality (CERA, 2013). 

4. Amenity values: This highlights the issues related to air quality, water supplies, 

health and hygiene issues. It is essential to address the physical wellness concerns 

related to the natural environment (CERA, 2013; MCDEM, 2005). 
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5.5 BBB Propositions in Christchurch Recovery 

5.5.1 BBB propositions in the built environment. 

The recovery of physical infrastructures in a more resilient, cost-effective and integrated way 

is the aim of built environment recovery. Based on the Christchurch recovery study, the 

present BBB propositions for the structural environment can be reclassified to: 1) technical 

safety of construction, 2) quality of construction, 3) cost effectiveness, and 4) policies. 

Technical safety of construction is supported by factors such as hazard identification, 

riskzone maps, safe structural designs and structural codes. Quality of construction is 

supported by repair and rebuild, ease of travel and a comphrehensive resttlement strategy. 

Stakeholder training, and repair and rebuild, are the supportive factors for cost effectiveness. 

Policies in construction can be benefited by hazard-based regulations and periodic regulations 

and legal frameworks.  

Table 5-3  
Risk Reduction - BBB and RS Components and Indicators 

Risk reduction 

 

 

Built 

environment 

BBB Components RS Indicators 

1. Improvement of 
structural codes 
• Building codes 

and 
regulations 

• Cost and time 
related 
factors 

• Quality 
2. Better land-use 

planning 
• Risk-based 

zoning 

1. Land supply 
2. Building activity 
3. Central city 

repair and 
rebuild 

4. Horizontal 
infrastructure 
repair 

5. Ease of travel 
and 
transportation 

1. Hazard identification  
2. Structural codes 
3. Structural designs  
4. Land supply 
5. Land-use planning 
6. Hazard-based building 

regulations  
7. Periodic regulations and legal 

frameworks 
8. Stakeholders training 
9. Risk zone maps  
10. Repair and rebuild 
11. Ease of travel and 

transportation 
12. Comprehensive resettlement 

strategy 
Natural 

environment 

 

1. Resettlement 
related issues 

1. Earthquake 
waste 

2. Air quality 
3. Biodiversity 
4. Drinking water 

source 
5. Waterway health 

1. Biodiversity and ecosystems 
2. Natural resources 
3. Disaster waste 
4. Amenity values  
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5.5.1.1 Technical safety of construction. 
This includes hazard identification, risk zone maps, structural designs and structural codes. 

Visualising disaster risk and vulnerability helps to develop a specific ability to cope with 

particular disasters (Bakir, 2004; DN-PA, 2008) which is very important for achieving 

resilience. Interviewee P8 stated that Christchurch revised its risk zone maps post-disaster. 

Preparation of risk zone maps and legislation is important for land supply and resettlement 

(DMC et al., 2011; Glavovic, 2010; Iglesias et al., 2009). Multi-hazard assessments and land 

zoning before reconstruction are other priority actions listed in the BBB risk reduction phase. 

Resettlement to lower-risk areas is a recommended solution if the existing risks on the 

original sites cannot be reduced (Mannakkara & Wilkinson, 2012a). P7 commented on “some 

feedback from people saying they are fortunate to get the zone offer.” 

I. Hazard identification: In Christchurch’s recovery, most of the interviewees rated 

hazard identification as excellent and only very few interviewees suggest it requires 

minor improvement. Understanding disaster risk and vulnerability helps to develop a 

specific ability to cope with particular disasters (Bakir, 2004; DN-PA, 2008) which is 

very important for achieving resilience. 

II. Risk zone maps: Christchurch has undergone new zoning since the earthquakes, 

according to interviewee P8. According to interviewee P2, some members of the 

community were against the new zoning and they are unhappy about moving to a new 

residential zone. Convincing community was a major challenge faced in recovery, 

added interviewee P7. Preparation of risk zone maps and legislation is important for 

land supply and resettlement (DMC et al., 2011; Glavovic, 2010; Iglesias et al., 2009). 

Multi-hazard assessments and land zoning before reconstruction are other priority 

actions listed in the BBB risk reduction phase. Resettlement to lower-risk areas is a 

recommended solution if the existing risks on the original sites cannot be reduced 

(Mannakkara & Wilkinson, 2012a). Eighty percentage of the interviewees are happy 

with new risk zone maps and  commented that new risk zone maps are beneficial. 

None of them suggested they were not performing well.  

III. Structural codes: After the Christchurch earthquakes, New Zealand changed the 

structural codes for a better built environment. Developing specific structural codes 

promotes resilience (Bakir, 2004; DN-PA, 2008; Halvorson & Hamilton, 2010). P4 

mentions that “there will be an educational process for commercial building owners 

going forward to understand what they need to know about building code revisions.”  
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IV. Structural design: The standard New Zealand building code was amended for timber 

framed buildings, according to interviewee P4. Clinton (2006), FEMA (2000), 

Iglesias et al. (2009), Mora and Keipi (2006), Omidvar et al. (2010), and UNDRO 

(1982) all explain the importance of strengthening the technical and scientific 

capacity of built structures to cope with crisis situations. P7 explains “A group of 

engineers, who were doing technical work, were also very good in explaining 

structural codes and design changes in very simple terms, were part of us.” P8 

continues that they were fortunate to have such people in their team to gain 

confidence from the community. 

5.5.1.2 Quality of construction. 
This includes repair and rebuild, ease of travel and comprehensive resettlement strategy. The 

extent of repair and rebuild is an important factor of any recovery. Continuous aftershocks 

after the earthquakes made the repair and rebuild activities especially difficult (P1, P2, P4, 

P5). Ease of travel was similarly important in the recovery. In Christchurch, many of the 

roads were badly damaged and travel was severely hampered. None of the interviewers were 

happy about the progress in improving the ease of travel through Christchurch city centre. 

Supply of land is also important in resettling the community to the new environment. The risk 

level of new land, community preferences, livelihood options and lifestyle opportunities are 

key factors that affect community resettlements. 

I. Repair and rebuild: The extent of repair and rebuild is a tool to measure rate of 

reconstruction (CERA, 2013). In Christchurch, the council made some liberal 

regulations for minor repairs and rebuild activities. Even though people expected that 

reconstruction would be faster, the reality is different (P9). 

. 
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II. Ease of travel and transportation: In Christchurch, roads and other infrastructure 

associated with them were badly damaged and made the area difficult to travel within. 

P4 commented “I am not being critical, you can’t accelerate the motorway project that 

quickly and the government is committed and pushing with those.” Measuring 

mobility through the disrupted environment is important to assess the rate of recovery. 

Most of interviewees suggested that it was going well but nobody rated it as 

performing high.  

III. Comprehensive resettlement strategy: The supply of land also plays a critical role 

in resettling parts of the community to new residential zones. Interviewees P1, P2, P7, 

and P8 said that rezoning and resettling community and businesses is a very time-

consuming task. P1 comments that “the red zone has been vacated by those who 

moving, some people have chosen to stay, some of them are a big challenge for us.” 

At the same time, it is very important to measure community consent and satisfaction. 

P6 comments “I think the people who are mostly affected are the people in the green 

zone at the periphery of red zones. They really want to know what we are going to do 

at red zones, fix the roads so that they can travel”. 

5.5.1.3 Cost-effectiveness. 
Stakeholder training and repair and rebuild support cost-effectiveness. Interviewee P1 

mentioned cost as a main concern in Christchurch’s recovery. Building costs have risen due 

to the huge increase in demand for infrastructure repair. Also, P7 added that, “our high stand 

of building improvements made reconstruction more expensive.” After the 2009 Victorian 

bushfires, revisions made to the Australian Residential Bushfire Building Standard AS399 

resulted in delays and increased costs. Christchurch is also experiencing the same issues, as a 

result of design modifications (increased $2000–$9000 per property; CERA, 2016). 

Stakeholder training on revised building codes needs to communicate standards of 

reconstruction clearly (James Lee Witt Associates, 2005; Lloyd Jones, 2006). Encouraging 

and educating communities about disaster risks and available risk reduction measures is also 

an integral part of BBB and helps recovery authorities in financial management. P4 said “Our 

integration with various agencies helped us to manage our recovery cost.” 

 Stake holder training: In Christchurch, interviewee P7 commented that sometimes 

convincing the community about the need for the revision of building codes was difficult. 
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Stakeholder training on revised building codes will communicate standards of reconstruction 

clearly (James Lee Witt Associates, 2005; Lloyd Jones, 2006). 

5.5.1.4 Policies. 
Hazard-based regulations, periodic regulations and legal frameworks are included under the 

policies category. In the Christchurch Recovery Strategy, revising the building codes and 

making amendments was considered a priority. Some provisions of the 2004 Building Act 

were changed under the 2010 Canterbury Earthquake (Building Act) Order. One of the 

interviewees recalled that sometimes the order enabled work to be done without consent to 

ensure the safety of damaged buildings and promote speedy repair. This order also permitted 

homeowners and infrastructure asset owners to either demolish buildings below three storeys 

or to replace retaining walls up to 3 metres high in rural areas; replace swimming pools, 

decks and bridges under 1.5 m high; and replace stairs and other small-scale repairs without 

council permission.  

Hazard-based building regulation helps to improve the structural integrity of buildings and 

infrastructure (Batteate, 2006; FEMA, 2000; Haigh et al., 2009; UN, 2005). Revision of 

building codes based on hazards will help to improve structural integrity. According to 

CERA, the seismic hazard factor for Christchurch has increased. P6 stated that “regulations 

are for a reason, they are for safety, they are for transparency to the public and they are for 

accountability of the tax payers.” P5 mentions “a lot of red tape issues sometimes help us to 

make sure that things are done according to regulations.” 

I. Hazard based building regulations: Hazard-based building regulation will help to 

improve the structural integrity of buildings and infrastructure (Batteate, 2006; 

FEMA, 2000; Haigh et al., 2009; UN, 2005). Revision of building codes based on 

hazards will help to improve structural integrity. According to CERA, the seismic 

hazard factor for Christchurch increased 35% in building codes with extra bracing and 

high resistance foundations for houses. 

II. Periodic regulations and legal frameworks: Data about periodic regulations and 

revisions of the legal framework are good indicators to measure their relevance 

(Clinton, 2006; DMC et al., 2011; Glavovic, 2010; Iglesias et al., 2009; Mora & 

Keipi, 2006). 

. 
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5.5.2 BBB propositions in land-use planning. 

This section highlights how the BBB land-use propositions supported risk reduction in 

Christchurch recovery and the challenges faced in the region. It assesses the status of 

ongoing recovery in Christchurch’s land-use planning. In line with the BBB propositions, it 

looks at the two key categories: 1. risk zoning and 2. resettlement. Land zoning decisions 

are very important and can be done only on the basis of best available information.  

5.5.2.1 Risk-based zoning.  
Risk-based zoning includes multi-hazard assessment, land-use zoning, periodic revisions of 

building regulations and implementation, and creating awareness. Assessing disaster risk and 

vulnerability helps to develop a specific ability to cope with particular disasters (Bakir, 2004; 

DN-PA, 2008) which is very important for achieving resilience.  

Interviewee P8 stated that revision of greater Christchurch’s risk zone maps occurred after 

the earthquakes, as suggested by the literature (DMC et al., 2011; Glavovic, 2010; Iglesias et 

al., 2009). Some interviewees commented that convincing the community about the new 

zoning was a difficult task in the recovery phase. Preparation of risk zone maps and 

legislation is important for land supply and resettlement (DMC et al., 2011; Glavovic, 2010; 

Iglesias et al., 2009). Multi-hazard assessments and land zoning before reconstruction are 

other priority actions listed in the BBB risk reduction phase. Building Code revisions and 

sound legal provisions on the basis of risk zoning can increase hazard resistance and create 

more resilient communities. 

A periodic hazard assessment helps to establish particular land-use planning and building 

regulations (Baradan, 2006; Haigh et al., 2009; Iglesias et al., 2009). Integration of revised 

land-use plans with the developmental plans and amendment of risk zone maps are crucial for 

establishing better resilience (DMC et al., 2011; Glavovic, 2010; Iglesias et al., 2009). In 

Christchurch, MCDEM managed the periodic revision of regulations and successfully 

implemented this BBB proposition. 

Hazard-based regulations, periodic regulations and legal frameworks are included under the 

policies category. In the greater Christchurch RS, revising the Building Code and making 

amendments was considered a priority. Some provisions of the 2004 Building Act were 

changed after the 2010 Canterbury Earthquake (Building Act) became law. Data on periodic 
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regulations and revisions of the legal framework are good indicators to measure their 

relevance (Clinton, 2006; DMC et al., 2011; Glavovic, 2010; Iglesias et al., 2009; Mora & 

Keipi, 2006). Hazard-based building regulation helps to improve the structural integrity of 

both buildings and infrastructure (Batteate, 2006; FEMA, 2000; Haigh et al., 2009; UN, 

2005). This is especially important because CERA (2013) has stated that the seismic hazard 

factor for Christchurch has increased. 

5.5.2.2 Resettlement. 
Resettlement was required for the former occupants of 714 red-zoned properties in the Port 

Hills area and 7,860 residential properties in total (CERA, 2016). Resettlement to lower-risk 

areas is a recommended solution if the existing risks on the original sites cannot be reduced 

(Mannakkara & Wilkinson, 2012a). Land swaps, incentives provision, involving 

community, and counselling and support, if required, are the BBB propositions for 

achieving better resilience (Mannakkara & Wilkinson, 2012a).  

After a disaster, the supply of land also plays a critical role in resettling parts of the 

community to new residential zones. Interviewees P1, P2, P7 and P8 said that rezoning and 

resettling community and businesses was a very time-consuming task. It is very important to 

measure community consent and satisfaction with the newly allocated areas. The risk level 

of new land, community preferences, livelihood options and lifestyle opportunities are key 

factors that affect community resettlements. Another viable solution to resettle communities 

is to raise awareness among community members as well other key stakeholders. 

Encouraging communities to resettle to less risky places should be accompanied by 

incentives. The forfeiting land owners required support and consideration from the 

government and other stakeholders. Educating dissatisfied community members about the 

dangers of living in the red zone was also a priority. Ensuring community engagement and 

empowering them in the land-use planning process will enhance their contribution and at the 

same time help to reduce risk. At the same time, it is necessary to conduct continuous 

research on repetitive events and scrutinise insurance company practices.  

Christchurch land zoning maps were revised to red and green. Red zones were very high 

risk areas prone to liquefaction, cliff collapse, boulder roll and land instability. The clearing 

out of red zones was done in three stages: removal of existing structures, land clearance and 

grassing land, and, finally, removal of unnecessary public infrastructures. Green zones are 
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the areas with a low-risk profile which can be inhabited with perfect building solutions. 

Revision of land-use maps itself proves that the RS is not simply about rebuilding 

Christchurch; it aims for a more resilient Christchurch than existed before the earthquakes.  

5.5.3 BBB propositions in Natural environnement. 

It is important to protect the ecosystem and natural resources and to repair damage to the 

natural environment. Disasters, the environment and development are interlinked areas which 

need careful attention, and failure in any management area will aggravate the impact of a 

disaster. Ecosystem destruction can exacerbate disaster risk as was seen in the devastation 

caused by Hurricane Katrina (2005) that was intensified by canalisation (Gupta et al., 2012). 

It is crucial to integrate a customised recovery programme with local developmental plans 

and policies (Clinton, 2006). Standard operating procedures must be developed by the 

recovery authority to avoid duplication (Monday, 2002; Twigg, 2007). Legislation regarding 

risk zone maps that links with council development plans (Iglesias et al., 2009); policy 

revisions (Clinton, 2006; James Lee Witt Associates, 2005); and protection of the natural 

environment and promotion of resource sustainability (Gupta et al., 2012), are all effective 

strategies for attaining better results.  

In natural environment risk reduction, greater Christchurch was working on rebuilding 

waterways, engineering solutions to cliff falls, and red zoning vulnerable areas. Preservation 

of the natural ecosystem, wetlands, forests, and coastal systems were all crucial to the 

recovery of the natural environment. P2 comments “we are participating in natural 

environment recovery programmes and we got a number of projects related to that. An 

example is the Kaiapoi River has suffered physical damage during the earthquake, we got 

some areas which are permanently changed in our district, and the ground level has lowered 

and reverted to wetland, which was previously farmland.” 

In relation to the natural environment, BBB aims for the restoration of biodiversity, natural 

resources, waste disposal and amenities such as air quality, drinking water, health and 

hygiene. These four indicators of natural environment recovery were discussed in the 

interviews. 
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5.5.3.1 Biodiversity and ecosystem restoration.  
The Christchurch earthquakes had a huge impact on the land, air, freshwater and sea 

ecosystems. Biodiversity restoration is a critical area for the healthy functioning of the 

environment.  

5.5.3.2 Natural resources. 
The promotion and enhancement of natural resources like rivers, wetlands, etc., is important 

after any disaster. ECan took action to improve the quality and functioning of estuaries, 

waterways and wetlands. 

5.5.3.3 Disaster waste disposal. 
ECan was the key stakeholder involved in waste disposal and recycling. P6 states that ECan 

carried out massive work with CERA to achieve effective disaster debris disposal. P4 

comments, so lot of the waste material go there can be processed and reused, some of them 

are send to land fill. Waste management is important for air, water and soil quality (CERA, 

2013). 

. 

5.5.3.4 Amenity values. 
Amenity values include air quality, water supply, health and hygiene issues. After the 

earthquakes, water was polluted with bacteria due to discharges from sewage pipes and 

wastewater contaminating freshwater rivers. Also, liquefaction, silt and sand, rock falls, and 

so on, increased air pollution. 

Graph 5.19 shows that natural resources recovery was perceived as good. ECan was the key 

stakeholder involved in waste disposal and recycling. P6 states that ECan carried out massive 

work with CERA to achieve effective disaster debris disposal. Waste management is 

important for air, water and soil quality (CERA, 2013). Graph 5.19 shows the progress of 

waste disposal as average. Amenity values include air quality, water supply, health and 

hygiene issues. After the earthquakes, water was polluted with bacteria due to discharges 

from sewage pipes and wastewater contaminating freshwater rivers. Also, liquefaction, silt 

and sand, rock falls and so on increased the air pollution. Amenity values recovery is seen as 

average. 
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5.6 How BBB Propositions Facilitated Risk Reduction in Christchurch  

The BBB risk reduction propositions are aimed at improving physical resilience in the built 

environment. Greater Christchurch’s post-disaster recovery progress can be assessed on the 

basis of five risk reduction actions: 1) understanding disaster risk; 2) strengthening disaster 

risk governance to manage disaster risk; 3) investing in disaster risk reduction for resilience; 

4) enhancing disaster preparedness for effective response to BBB in recovery, rehabilitation 

and reconstruction; and 5) role of stakeholders (SFDRR, 2015). These are treated individually 

below. 

5.6.1 Understanding risk in the built environment. 

Understanding disaster risk and vulnerability helps to develop a specific ability to cope with 

particular disasters (Bakir, 2004; DN-PA, 2008), which is very important for achieving 

resilience. Considering risk in the built environment means the visualisation of potential risk 

and enacting policies to reduce disaster impacts. This prevents the construction of unsafe 

buildings and unplanned development and helps to revise land-use plans, hazard zone maps 

and more (GFDRR, 2016).  

Greater Christchurch underwent revision of risk zone maps after the earthquakes, as 

suggested by the literature (DMC et al., 2011; Glavovic, 2010; Iglesias et al., 2009). Some of 

the interviewees commented that convincing the community about the new zoning was a 

difficult task in the recovery phase. New residential zoning ensures resettlement of 

communities to lower-risk areas, and this is also a BBB proposition which helps to reduce 

future risks (Mannakkara & Wilkinson, 2012a). Considering revision in land-use planning 

means the visualisation of potential risks and enacting policies to reduce disaster impacts. 

This prevents the construction of unsafe buildings and unplanned development and helps in 

the revision of land-use plans, hazard zone maps and more (GFDRR, 2016).  

Recognising risk and realising its potential impact helps to promote preparedness measures 

in land-use management and reduce further risk accumulation in highly vulnerable zones 

(Glavovic et al., 2010). Waimakariri is a good example of mainstreamed developmental 

plans, continuous monitoring, capacity building, and comprehensive training. Also, council 

recognised the significance of land-use planning in managing disasters. In addition, RS 

ensured close relations between the scientific communities and governing bodies will assist 
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sustainable development. Climate change is another focus area of the RS and is recognised 

to exacerbate hazard risk.  

In Christchurch earthquake recovery, public’s knowledge about disasters and their potential 

risks leveraged preparedness and response plans. “So, over time, we will be much capable of 

standing a disaster to get the service up and running quickly” P8 commented. Better 

understanding about the risk and dimensions of vulnerability is important to develop specific 

hazard plans.  

According to ECan (2012), the earthquakes helped authorities to recognise and realise the 

potential impact on the Christchurch natural environment. More awareness was gained about 

risk factors such as seismic risk, rock fall susceptibility, landslides, land damage, flood risk, 

land subsidence consequence, liquefaction risks, and so on.  

Collaboration with the scientific and technical community and dissemination of risk 

information is vital for the better planning and treatment of risk factors. Disaster risk 

information dissemination is important to ensure the involvement of the community. In 

Christchurch, the community was aware of high-frequency and low-frequency hazards (P7). 

P1 stated that ECan conducted hazard investigations and consequences after the earthquakes. 

He added that “we have pretty good collaboration with various agencies and from this 

perspective we have a good asset management plans and plans for growth.” 

5.6.2 Strengthening disaster risk governance to manage disaster risk. 

After the Christchurch earthquakes, CERA was created by the government to undertake the 

disaster recovery activities in an efficient and effective way. CERA brought to the recovery 

strategy a clear vision, competence, guidance and coordination (P13). It provided direction, 

coordination and confidence to individuals and organisations. At the same time, it took every 

opportunity to enhance Christchurch in more resilient way. After a disaster, the supply of 

land also plays a critical role in resettling parts of the community to new residential zones. 

Interviewees P1, P2, P7 and P8 said that rezoning and resettling community and businesses is 

a very time-consuming task. At the same time, it is very important to measure community 

consent and satisfaction with the newly allocated areas. 

Strategic vision, collective management across the sectors, and appropriate guidance is 

necessary to strengthen disaster risk governance. It is important to have institutional and 
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legal coordination to achieve effective hazard risk reduction. Centralising hazard 

information, in a hazard register accessible to all stakeholders, assists in effective risk 

reduction. Cooperation between governmental agencies at national and regional level will 

help to foster preparedness and planning for sustainable development. It also enhances 

resource sharing, capacity building and decision-making support for effective risk reduction 

measures. An operational relationship between land-use planners and emergency managers 

is pivotal for sustainable long-term risk reduction. This includes relocation of vulnerable 

assets, revising existing policies, and implementing new laws to support safety. 

Waimakariri experience shows partnership between the key stakeholders and cooperation 

among top to bottom governmental agencies is important to strengthen the disaster risk 

governance in managing disasters. Mainstreaming disaster management plans and integration 

with existing policies, developmental plans are the other fostering measures.  

In natural recovery strategy, CERA aims to restore and protect natural resources, ecosystems, 

revitalise damage areas and improve environment quality. It has raised awareness about the 

need to protect the natural environment, as well as given confidence to communities. The 

earthquake event in Christchurch is considered an opportunity to adapt to sustainable 

environmental protection measures other than restoration activities. Strengthening of risk 

governance also includes relocation of vulnerable assets, zoning of safer places, revising 

existing policies, and implementing new laws to support safety (Baradan, 2006; Omidvar et 

al., 2010).  

5.6.3 Investing in disaster risk reduction for resilience. 

According to Giovinazzi et al. (2011), after the earthquakes Christchurch’s Avon River 

flood risks increased due to land subsidence, lateral spreading and reduced river channel 

volume. To mitigate this new risk, the City Council had to undertake additional efforts 

beyond repairing the earthquake damage. MCDEM took responsibility for revising and 

implementing legal provisions while CERA was entrusted with the implementation of the 

RS. According to CERA, the seismic hazard factor for Christchurch increased 35% in 

buildings, with extra bracing and high resistance foundations for houses. After the 2010–

2011 earthquakes, it was estimated that there were 3759 unreinforced masonry buildings 

constructed prior to 1940 in New Zealand. Many revisions of the building code have 

occurred in New Zealand and in 2004 a new building code was established (GFDRR, 2016). 
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Wilkinson et al. (2013) states that, residential buildings in Christchurch were primarily 

timber stock, and commercial areas were reinforced concrete. Failure of these reinforced 

concrete buildings contributed to the fatalities in the Christchurch earthquakes.  

The standard New Zealand building code was amended for timber-framed buildings (P4). 

Clinton (2006), FEMA (2000), Iglesias et al. (2009), Mora and Keipi (2006), Omidvar et al. 

(2010), and UNDRO (1982), all emphasise the importance of strengthening technical and 

scientific capacity of built structures to cope with crisis situations. These extra investments in 

the Christchurch recovery will reduce future risk and ensure a better structural environment 

than the pre-existing one. 

5.6.4 Enhancing disaster preparedness for effective response and to BBB in 

recovery, rehabilitation and reconstruction. 

According to SFDRR (2015), “the steady growth of disaster risk indicates the need to further 

strengthen disaster preparedness for response, integrate disaster risk reduction in response 

preparedness and ensure that capabilities are in place for effective response and recovery at 

all levels.”(P.12). Activities like improving structural designs and better land-use planning 

helps to reduce risk in the built environment (Baradan, 2006; Iglesias et al., 2009; Omidvar et 

al., 2010) will help to reduce risk and enhance preparedness. 

In the aftermath of a disaster, the affected community creates pressure for a quick rebuild 

with the same vulnerability factors. The extent of repair and rebuild is a tool to measure rate 

of reconstruction (CERA, 2013). In Christchurch, the council made some liberal regulations 

for minor repairs and rebuild activities to speed up the process. In Christchurch, roads and 

other infrastructure associated with them were badly damaged and made the area difficult to 

travel in. Measuring mobility through the disrupted environment is important to enhance 

better recovery. 

The unique geographical setting of New Zealand means it is exposed to repeated hazard 

events like floods, coastal erosion and storms. The repetitive hazards risks can be reduced 

by carefully considered land-use planning. Relocating assets, raising awareness, drawing 

best practices from successful recoveries and tailor-made remedies are some steps to ensure 

better preparedness. 
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Best practice and gap assessment of past disasters identifies preparedness measures and 

improves capacity for effective response and recovery. BBB is the result of a better recovery, 

rehabilitation and reconstruction. To achieve better resilience, it is pivotal to adopt the multi-

hazard monitoring techniques, strengthen the community, and harmonise risk reduction 

measures. 

5.6.5 Role of stakeholders. 

Stakeholder training on revised building codes will communicate standards of reconstruction 

clearly (James Lee Witt Associates, 2005; Lloyd Jones, 2006). Encouraging and educating 

communities about disaster risks and available risk reduction measures is also an integral part 

of BBB and helps recovery authorities carry out resettlement programmes more effectively.  

The greater Christchurch RS was integrated with the developmental plans and involved 

collaboration with all stakeholders. Also, the RMA and LMA were clear about the role of 

each stakeholder. Critical evaluation of land-use planning and alignment with emergency 

management plans and developmental plans is also essential for a better land-use plan. 

Furthermore, including different spheres of stakeholders with divergent interests can enhance 

the remedying measures. 

Disaster risk reduction is a collaborative effort. It is necessary to determine specific roles for 

each stakeholder to avoid duplication. “We are really fortunate to have a team with 

commitment, dedication, knowledge, and abilities which made our recovery successful” P5 

said.  

5.7 Assessment of Christchurch Built Environment Recovery 

In post-disaster Christchurch the built environment risk reduction process was continuing 

through informing, consulting, involving, collaborating and empowering them towards the 

common goal of a “Resilient Christchurch”. Graph 5.1 highlights how the BBB propositions 

supported risk reduction in Christchurch recovery. It assesses the status of ongoing 

reconstruction in Christchurch’s built environment, in line with the BBB key factors listed 

above.  

In Christchurch’s recovery, hazard identification rated excellent which is valued as 4. 

Understanding disaster risk and vulnerability helps to develop a specific ability to cope with 

particular disasters and is very important for achieving resilience. Structural codes, structural 
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designs, supply of land, land-use planning, hazard-based building regulation, periodic 

regulations and frameworks, stakeholder training, risk zone maps, repair and rebuild, and 

comprehensive resettlement strategies were rated as good performance, with value 3, whereas 

ease of travel rated as average, with value 2. 

 

 

Graph 5-1Christchurch built environment assessment. 

5.8 Assessment of Christchurch Land use Recovery 

The findings highlight the positive results as well as the challenges faced in the greater 

Christchurch recovery and confirm the interrelation between disaster risk reduction, better 

resilience, and the BBB. Graph 5.2 shows in Christchurch’s recovery, hazard identification 

rated excellent which is valued as 4. Supply of land, land-use planning, hazard-based building 

regulation, periodic regulations and frameworks, stakeholder training, risk zone maps, were 

rated as good performance, with value 3. 
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Graph 5-2 Land-use recovery assessment. 

5.9 Assessment of Christchurch Natural Environment Recovery 

The Christchurch earthquakes had a huge impact on the land, air, freshwater and sea 

ecosystems. Biodiversity restoration is a critical area for the healthy functioning of the 

environment. Biodiversity restoration was rated as average in its performance.  
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Graph 5-3 Natural environment recovery assessment. 

The promotion and enhancement of natural resources like rivers, wetlands, etc. is important 

after any disaster. ECan took action to improve the quality and functioning of estuaries, 

waterways and wetlands. Graph 5.3 shows that natural resources recovery felt good. ECan 

was the key stakeholder involved in waste disposal and recycling. P6 states that ECan carried 

out massive work with CERA to achieve effective disaster debris disposal. Waste 

management is important for air, water and soil quality (CERA, 2013). Figure 3 shows that 

the progress of waste disposal as “average”. Amenity values include air quality, water supply, 

health and hygiene issues. After the earthquakes water was polluted with bacteria due to 

discharging from sewage pipes and wastewater contaminating freshwater rivers. Also, 

liquefaction, silt and sand, rock falls and so on increased the air pollution. Graph 5.3 shows 

that amenity values recovery as “average”. 

5.10 Challenges in the Christchurch Risk Reduction Process 

1. Convincing communities about new hazard zoning and getting community satisfaction 

with the new residential zones (P2, P7). 

• Cost-effectiveness: Bracing and earthquake strengthening measures made 

reconstruction very expensive and insurance policy issues exacerbated the financial 

crisis people found themselves in (P4). 
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2. Time delay: Demolition activities in city centres and discussion with landlords were 

time-consuming processes for the authorities (P1). P7 commented that a shortage of 

skilled labour and an increased number of construction projects delayed construction 

work. P7 added that the modified Building Act 2010 insisted on more advanced 

construction and that also delayed the process.  

3. Skilled labourers: Built environment recovery requires a large number of skilled 

workers for the rebuilding and repair activities. A shortage of skilled labour was a 

concern (P7). 

5.11 Best Practices in Christchurch DRR Environment 

1. Creation of CERA as the recovery authority.  

2. Setting up of tailor-made recovery strategy. 

3. Revised hazard zoning and land-use plans: Re-evaluation of existing plan 

documents and revised hazard maps after the earthquakes established new 

mitigation measures to reduce the risk in land-use management. Revision of flood 

hazard plans was undertaken due to land subsidence which altered the flood 

hazards in the region. This pre-disaster planning will reduce future disaster risk.  

4. Zoning tools: Christchurch is an example of the successful implementation of a 

land-use recovery plan. Moreover, district plans were revised, and land zoned as 

either red or green, with executive regulations and regulatory planning tools. 

Design controls were established and special regulations for demolition issues 

enacted.  

5. Historic preservations: The Christchurch earthquake recovery process has 

highlighted the importance of strengthening measures for historic monuments 

and buildings. In Christchurch, a number of historic buildings were affected by 

earthquake and many of them were demolished due to safety concerns; the fate 

of some is still under discussion (e.g., the Christchurch Cathedral). 

6. Acquisition of assets in risk zones: CERA managed consents from landlords 

and facilitated communication between insurers and community. P8, P7, P5 

stated that CERA’s intervention with councillors, developers and land owners 

helped to remove barriers. 

7. Revised building codes  
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8. Opportunities for outdoor recreation: The greater Christchurch recovery has 

given attention to outdoor recreation activities for the whole community, 

including the disabled. Rivers and beaches have been restored and recreation areas 

re-landscaped.  

9. Urban forestry: Community gardens and urban forestry have been initiated and 

developed to develop a better environment. 

10. Act on opportunities to restore and enhance mahinga kai: restoration and 

enhancement of mahinga kai resources, awareness generation, and support for 

cultural parks. 

5.12 Conclusion 

This chapter has explored how the BBB propositions have helped to reduce disaster risk in 

the greater Christchurch recovery process. It offers insights into the impact of BBB 

propositions on ensuring better resilience in greater Christchurch. At the same time, it 

suggests ways for other world nations to deal with future disaster recovery and rebuild. 

Christchurch recovery efforts show that the theoretical attractiveness of BBB propositions 

has been transformed into practical measures to ensure a more resilient Greater Christchurch. 

The findings highlight the positives as well as the challenges faced in the Christchurch 

recovery and confirm the interrelation between disaster risk reduction, better resilience, and 

the BBB. Furthermore, practical implementation of the BBB framework requires strong 

structural support and guidance, collaboration between the various stakeholders, adaption to 

new technologies as well as the utilising of indigenous techniques (Malgoda, 2014), scientific 

understanding about hazards, and courage to overcome challenges. 

Land-use planning is a key component of a disaster recovery plan but it is seldom 

implemented as much as it could be. Land-use planning has huge potential to reduce risk but 

it is not being explored as much as it could be. The greater Christchurch recovery efforts in 

land-use planning show increased attention to revised hazard plans, building controls, land-

use plans and implementation through legislation. From the semi-structured interviews, it is 

clear that the greater Christchurch community has a clear understanding about disaster risk 

and its impacts. There is also evidence of strengthening measures and risk reduction efforts 

being implemented. However, some residents were not happy about the resettling plans. 

Delays in insurance and land supply were pointed out as harming risk reduction efforts. The 
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community needs to play a lead role in the recovery and risk reduction efforts to ensure the 

region will have a vibrant and resilient future.  

This chapter also identified the importance of integrating disaster risk reduction plans with 

natural environment developmental plans. Governing bodies and communities play a vital 

role in natural environment risk reduction. A healthy natural environment is the result of a 

well-balanced developmental plan and disaster risk reduction strategies. This chapter has 

outlined the key BBB propositions to reduce the risk to the natural environment and how they 

relate to risk reduction actions in greater Christchurch. The status of the ongoing 

Christchurch natural environment recovery was assessed, and attention drawn to the data 

gaps and downscaling factors present. The findings of this study will help governing bodies 

to identify and fill the gaps in their natural environment recovery plans.  
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6 Community Recovery 

This chapter extracted from Paper 7:  

Francis, T. R., Wilkinson, S., Mannakkara, S., & Chang-Richards, Y. (2017). Social recovery 

in greater Christchurch: Relevance of build back better. Submitted to Disasters. 

6.1 Introduction 

BBB is a holistic framework in post-disaster recovery to reduce disaster risk and to improve 

resilience. Disaster risk reduction, community recovery, and effective implementation are the 

key elements of the modified BBB (Mannakkara & Wilkinson, 2014). The purpose of this 

chapter is to explore how BBB propositions enhanced community recovery in Christchurch, 

New Zealand, after the Canterbury earthquakes of 2010–2011 divided into psychosocial 

recovery and economic recovery, and the chapter also considers the BBB implications for 

disaster risk reduction in the region.  Apart from Mannakkara and Wilkinson’s BBB 

framework, in CERA recovery strategy, Waimakariri recovery reports were examined for 

data analysis. 

Disasters disrupt the affected population in diverse ways, causing long-term impacts on the 

community’s physical, social and economic environment (Lindell & Prater, 2003). Even 

though every recovery activity primarily focuses on restoration of the physical environment, 

community recovery plays a significant role in ensuring better resilience (Mannakkara & 

Wilkinson, 2014). The main challenges to community recovery include lack of community 

consultation, poor participation in resettlement, disaster trauma, business loss, lack of 

backups, and lack of attention to social cultural and ethnic factors. Literature reviews and 

semi-structured interviews with professionals involved were conducted to better understand 

the significance of BBB propositions and their relationship with risk reduction. The results 

confirm the practical benefits of BBB for attaining better resilience and to reduce disaster 

risk. The best practices learned from the Christchurch recovery can be added to the present 

BBB. 

Mannakkara and Wilkinson (2014) conducted research on multinational case studies in order 

to modify the existing BBB, to create a framework which better defined and represented the 

concept (see Figure 6.1). The key concepts of the modified BBB framework are risk 
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reduction, community recovery, and implementation. Community recovery is further divided 

into social recovery and economic recovery. Social recovery is focused on community 

support and community involvement. BBB propositions should be utilised to strengthen as 

well as rejuvenate the economy of the community that has been affected (Mannakkara, 

Wilkinson, & Potangaroa, 2014).  

 

Figure 6-1. Build Back Better framework: Community recovery. 

6.2 Modified BBB Principles in Community Recovery  

Community recovery is the second main focus of the BBB framework. It can be further 

classified into psychosocial recovery and economic recovery. Psychosocial recovery can be 

achieved by educating and empowering communities to overcome the disaster conditions 

with specialised assistance. The aim is to restore community well-being and strengthen the 

community’s ability to bounce back after both the present, and any future, crises. 

6.2.1 Psychosocial recovery. 

Psychosocial recovery can be further subdivided to community support, community 

involvement, cultural recovery and quality of life. 
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6.2.1.1 Community support. 

• Giving communities special assistance is an effective tool to improve community 

resilience (Clinton, 2006; James Lee Witt Associates, 2005; Khasalamwa, 2009).  

• Needs assessments helps to assess community needs and local requirements and are 

an effective tool to strengthen community (Khasalamwa, 2009; Lloyd Jones, 2006; 

Omidvar et al., 2010). 

6.2.1.2 Community involvement. 

• Assessing community participation in group activities and the number of community 

volunteers helps to determine the well-being of the community (Batteate, 2006; 

CERA, 2013; Chang, 2010; Kristensen, 2012; Kurata et al., 2011; Lyons & 

Schilderman, 2011; Murphy, 2007; Omidvar et al., 2010).  

6.2.1.3 Quality of life. 

• The recovery of social assets such as community facilities – activity centres, halls, 

libraries, museums, sports and recreational facilities – is a measure of the resilience of 

a community (CERA, 2013; WMK-ICRF, 2013).  

• Disaster education can be measured through the capacity and efficiency of a 

community to participate in present and future disaster recovery (CERA, 2013; UN, 

2005). 

• Housing and land supply cost and affordability is a key factor when assessing quality 

of life. 

• Assessing a community’s quality of life, including housing, education, and 

transportation facilities, can speed recovery rate (CERA, 2013).  

• Evaluating the number of victims who approach psychological health services is a 

vital statistic for the community’s emotional well-being after a disaster (CERA, 

2013). 

• Assessing incidence of crime reports on the disrupted sites and community measures 

improves community safety (CERA, 2013). 

6.2.2 Cultural recovery. 

• Cultural recovery aims to conserve the unique traditions and identities of the disaster-

affected region. Cultural, arts and sports participation is an indication of community 

vibrancy. (CERA, 2013; Omidvar et al., 2010). 
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• Protection and retention of heritage identities is very important after a disaster event. 

Retention of this asset is an indicator for community harmony and recovery (CERA, 

2013; Omidvar et al., 2010). 

Table 6-1  
BBB Social Recovery Propositions  

Social Recovery 
Community Support Community Involvement 
Provide support personnel (case managers) 
for each family 
Organise specialised assistance for 
vulnerable community groups 
Provide psychological support and 
counselling 
Organise group activities to build 
community cohesion 
Keep the community informed 
Rebuild public facilities based on 
community needs 
Rebuild public facilities based on 
affordability for local councils 

Involve community in designing recovery 
plans and implementing recovery progress 

Create community groups to design and 
implement local recovery projects 

Promote owner building with sufficient 
support 

Maintain full transparency with affected 
communities 

Note. Adapted from Mannakkara and Wilkinson (2014) 

6.2.3 Economic recovery.  

Mannakkara and Wilkinson (2012b) establish the importance of economic recovery in the 

post-disaster environment and propose three main focus areas: 1) economic recovery strategy, 

2) funding decision making and training, and 3) business support and promotion. This study 

adds the areas of labour market, insurance, and central city recovery, to establish the extent of 

resilience achieved. 

6.2.3.1 Economic recovery strategy. 
The modified BBB economic recovery strategy recommends local data collection on 

livelihoods, skills, income levels and work preferences, to improve understanding of the 

support required. Creation of a tailor-made recovery strategy (Monday, 2002) will make 

economic recovery more effective. Livelihood supports such as upskilling, income supports, 

encouraging the use of local resources, etc., are also proposed by the modified BBB 

framework. Table 6.3 shows the BBB propositions related to economic recovery. 
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Table 6-2  
BBB Propositions for Economic Recovery  

Note. Adapted from Mannakkara and Wilkinson (2012b) 

BBB propositions for Economic Recovery 

Economic recovery strategy Funding, decision making and training Business support and promotion 

• Collect local data through surveys or 
local council (i.e. livelihoods, skills, 
income levels, work preferences 

• Identify beneficiaries 

• Create a tailor-made plan for each 
community 

• Identify and support entrepreneurs 

• Empower locals to re-establish 
traditional livelihoods 

• Empower locals to adopt new 
livelihoods 

• Encourage the use of local resources 

• Identify concurrent economic activities 
(e.g., roading and housing construction 
done together) 

• Determine a metric to measure 
economic recovery and track progress 

 

• Provide government grants and 
flexible low interest loans 

• Establish business support services 

• Arrange low cost training 
programmes to up-skill people based 
on skill shortages 

• Keep the community informed (e.g., newsletters, 
community meetings) 

• Establish temporary retail/workspaces for 
businesses 

• Provide support to upgrade traditional livelihood 
sectors 

• Encourage new livelihood options based on locally 
available resources and skills 

• Introduce big business to boost the economy, 
create new jobs and attract residents/ tourists 
(e.g., conference centre, shopping mall, sports 
stadium) 

•  Fast-track permit procedures for business to 
facilitate rebuilding work (e.g., subsidised 
accommodation) 

• Advertise to promote local industries and attract 
residents and tourists 
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6.2.3.2 Funding decision making and training. 
Improvement in existing livelihoods, economic growth and outputs are indicators of recovery 

in disaster-affected zones (CERA, 2013; Haigh et al., 2009; Robinson & Jarvie, 2008). 

6.2.3.3 Business support and promotions. 
Business restarts and new business activities are monitors of economic growth (CERA, 2013; 

Mannakkara & Wilkinson, 2012). Modified BBB propositions for business support and 

promotion include keeping the community informed, establishing temporary 

retail/workspaces for businesses, providing support to upgrade traditional livelihood sectors, 

encouraging new livelihoods based on locally available resources and skills, introducing big 

businesses to boost the economy, fast-tracking permit procedures for business to facilitate 

rebuilding, providing incentives to attract builders for rebuilding work, and advertising to 

promote local industries and attract residents and tourists (Mannakkara & Wilkinson, 2012b).  

6.3 Christchurch Strategy for Community Recovery 

The CERA RS serves as reference guide for the Christchurch recovery and was developed 

through consultation with the community and strategic partners. It provides the efforts for 

recovery with direction, confidence and coordination. The RS is a collective approach for the 

government, as well as all other stakeholders, so that they can integrate with plans for 

developing the community. Information regarding cultural, economic and social recovery, 

along with the built and natural environment, is integrated with strong leadership. CERA 

aims for a vibrant and attractive Christchurch to work, visit and invest in for future 

generations. Placing community as the prime focus, CERA attempts to address disaster risks, 

land zoning, planning and housing issues.  

The aim of RS is to revitalise Christchurch into a well-functioning and prosperous city. 

CERA (2012) led the economic recovery by working in collaboration with public and private 

sectors to restore economic confidence and facilitate business, education, and development in 

the central business district (CBD; CERA, 2012). 
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Table 6-3  

Community Recovery - BBB and RS Components and Indicators 

 

6.4 BBB Community Recovery Propositions in the Christchurch Context 

6.4.1 Psychosocial recovery.  

Specialised assistance: The New Zealand government has given constant support to the 

psychosocial recovery of the affected communities. Through its community resilience 

programme, CERA has empowered local communities to drive their own recovery. This 

programme engaged the community and provided timely psychosocial support, especially to 

Community Recovery 

 BBB Components RS  

Social 
recovery 

• Community 
involvement 

• Community support 

1. Quality of life 
2. Educational achievement 
3. Mental well being 
4. Social connectedness 
5. Offending patterns 
6. Housing affordability 

• Specialised assistance  
• Social connectivity- 

community 
participation, group 
activities  

• Need assessments and 
local requirements  

• Educational standards 
• Quality of life 
• Crimes and offenses 
• Mental wellbeing 
• Housing affordability 

Cultural 
recovery 

• Community Support 1. Arts participation 
2. Cultural events and 

festivals 
3. Sports participation 
4. Heritage retention 
5. Community facilities 

• Livelihood supports 
• Economic output 
• Business supports 
• Labour market 
• Insurance progress 
• central city activity 

Economic 
recovery 

• Economic recovery 
strategy 

• Funding, decision 
making and training 

• Business support 
and promotion 

1. Business activity 
2. Economic output 
3. Economic confidence 
4. Labour market 
5. Insurance progress 
6. Central city activity 

• Participation in 
cultural and sports 
activities 

• Heritage retention 
• Community facilities 
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vulnerable groups (P4, P7), thereby following the BBB proposition concerning the arranging 

of specialised assistance for vulnerable communities.  

Social connectivity: CERA also encouraged community participation and empowered 

disaster-affected communities to take responsibility for the recovery effort Waimakariri and 

Christchurch recovery placed people at the forefront of restoration activities); organised 

group activities for social recovery: “We organised outdoor recreations for community to 

bring them back to normalcy” (P10); and involved needs assessment of the affected 

community: “We were very much open to public, we collected people’s opinion for various 

projects” (P4).  

Need assessments and local requirements: The society was kept informed about everyday 

happenings and the council social recovery management groups tried to make the community 

engage with the recovery activities. They equipped the community to take partial 

responsibility for the rebuilding. The WDC was able to understand the needs of the 

community and to provide solutions for the issues. It also paid attention to economic recovery 

strategies like business support backups (workshop discussion, CDEM, Napier, 2013). 

Quality of life: The WDC positioned “people before pipes and roads” (P4). Notice boards, 

newsletters, large and small meetings, display adverts, media releases, presentations, pastoral 

door knockings, phone calls, surveys, and mail drops all catalysed community engagement. 

NGO participation in recovery efforts also supported the council to establish a strong network 

with the local community. Some of them provided “meals on wheels,” family counselling, 

community support, youth drug and alcohol services, women’s refuge services and free legal 

advice. As P1 explained, open communication made the recovery efforts more transparent to 

the community and social regeneration programmes strengthened the bonds between the 

WDC and the community. The WDC continually encouraged people and adopted measures 

including installing signposts, held public meetings, published newsletters, media releases, 

erected notice boards and put advertisements. 

In short, the Waimakariri recovery was about communities and people, and the WDC 

followed these five principles:  

1. They engaged with their communities, listened to them and worked with them. 

2. They provided physical places and opportunities for people to connect. 
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3. They empowered community and victims. 

4. They had honest community conversations, information and knowledge sharing, 

and decision-making processes. 

5. They shared success and sorrows and had trust, belief and confidence in each other. 

Housing affordability: The Residential Red Zone programme was another effort to 

coordinate and support individuals in the red zone, and a comprehensive resettlement strategy 

was created with community consent (P1, P2, P4, P7), in line with the recommendations of 

Mannakkara and Wilkinson (2012b). CERA and the city councils (WDC & CCC) placed the 

community at the forefront and maintained transparency about constraints like funding, 

timelines, resources and resettlement issues. As P7 noted, “transparency have a great demand 

in community (sic), they have the right to know what’s happening.” Interviewee P5 pointed 

out the importance of partnerships and maintaining localisation at the time of recovery.  

Educational standards: The Ministry of Education and the Tertiary Education Commission 

launched an Education Renewal Recovery programme to establish strong learning 

foundations and to lift educational outcomes for all learners. This programme reflected the 

BBB proposition concerning the establishment of a training programme for improving 

existing livelihoods and acquiring new skills (Haigh et al., 2009; Robinson & Jarvie, 2008).  

Crimes and offenses: There are also effective government services to encourage and embed 

successful innovations. The Canterbury Wellbeing Index was established by CERA to 

monitor the recovery progress of communities.  

Mental wellbeing: The WDC paid special attention to the psychosocial issues that can 

happen after any disaster situation. Domestic violence, behavioural problems in children, 

“quake brain,” stress and depression, family breakdown and isolation grief were identified in 

the community (WMK-ICRF, 2013). The WDC provided social well-being groups, 

counselling, faith-based groups and entertainment opportunities to help restore normalcy.  

Participation in cultural and sports activities: Cultural recovery programmes like the arts, 

culture and heritage collections programme, heritage buildings and cultural place programme, 

and sports and recreation programme, to restore participation in recreational activities and 

cultural aspirations, all reflect BBB principles that reconstruction and recovery policies need 

to be based on local requirements, culture and heritage (Omidvar et al. 2010). P5 highlighted 
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the need for arts and cultural events to facilitate the restoration of the social infrastructure and 

empower the community.  

Heritage retention: P11 states that people might think about buildings and physical assets 

rather than including things like culture, opportunity and economy. Culture and heritage 

recovery is very important and crucial to a really good recovery. 

6.4.2 Economic recovery.  

The earthquakes had a severe impact on the Christchurch CBD and on the entire New 

Zealand economy. Agriculture, tourism and the small business platforms were disrupted.  

Economic output: The economic recovery in Christchurch, organised by CERA, 

immediately focused on the infrastructure, housing and commercial buildings (P2). P6 

comments “So, probably based on set up, you can get the economic plan from CERA, the 

initially 24 projects and plans such as Labour Market Recovery Programme; Visitor Sector 

Recovery Programme; Education Renewal Recovery Programme; Iwi Māori Recovery 

Programme; Community Resilience Recovery Programme; Arts, Culture and Heritage 

Programme; Sports and Recreation Recovery Programme and so on.” He continues, “These 

recovery programmes promote outcomes and increased confidence.” CERA saw dynamic 

leadership, the community and the business environment as the key elements in economic 

recovery and had the ultimate goal of better resilience and reduced risk. P2 comments “The 

economic part of the recovery was always in partnership with business and the other 

economic assets that already existed, so CERA really was a facilitator rather than the leader.” 

Livelihood supports: Immediately after any earthquake, the built environment is the focus 

for attention from all stakeholders, and psychosocial and economic recovery receive less 

attention. CERA’s tailor-made RS was the first step in Christchurch’s earthquake recovery 

(P7). The government provided short-term supports to the community (P5, P6, P7, P8) and 

initiated funds for setting up temporary offices (P7). Evaluating livelihood supports like cash 

for work, asset replacement, and training programmes will reveal the rate of economic 

recovery (Haigh et al., 2009; de Silva, 2009; VBRRA, 2010). 

Business supports: P15 commented that “we actually provided subsidies to employers so 

that they could continue to employ people even if their buildings were destroyed or their 

equipment broken, so that they remained employed and we got time to re-establish.” Adding 
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to that, P5 comments, “they provided subsidies to employers to keep period of time and for 

the economic support.” Government grants and flexible loans, establishing business support 

services, and arranging low-cost training programmes to up-skill people are the modified 

BBB propositions for a better economic recovery. Greater Christchurch established business-

support services and up-skilling programmes (P7). 

Central city activity: The Christchurch CBD was completely disrupted and CERA’s first 

initiatives were to create a restart mall zone (P7). Enterprise Northern Canterbury, a partially 

council-funded organisation, initiated promotions to “kick start” the economic recovery of 

Waimakariri and Kaiapoi. Also, CERA and the WDC introduced incentives for business 

reestablishments in the CBD (P4, P1). CERA undertook the Christchurch and Waimakariri 

economic recovery in partnership with the Canterbury Employers’ Chamber of Commerce, 

Christchurch District Council, WDC, Enterprise North Canterbury, Selwyn District Council, 

Recover Canterbury, and the Ministry for Business, Innovation and Employment. 

Labour market: Opportunities for employment, availability of employees, and employment 

rates are the factors that influence resource availability for rebuilding (CERA, 2013). The 

labour market recovery programme in Christchurch recovery focused on skill development 

and training. Furthermore, it acted as a model to measure labour market dynamics in 

Christchurch (CERA, 2012). The skilled labour shortage in Christchurch was 98% after 

September 2010 earthquake. The shortage of skilled labour was also a challenge to 

Christchurch’s recovery (P1, P2, P7, P9). 

Insurance progress: Timely claim settlements help evaluate the financial cost of recovery 

CERA (2013). EQC, local private insurers, as well as international companies, covered the 

major proportion of financial impacts due to damage and rebuild (P3). Liaising between 

insurance companies was a difficult task when the aftershocks were going on. P4 mentions 

“New Zealand is one of the most highly insured countries in the world, in particular for 

earthquakes, many countries have very low levels of insurance.” High levels of insurance 

bought 95% of Christchurch’s economic activity back. P3 continues “some of the issues 

around insurance and that has been a much lengthier and more difficult than expected.” 

According to P6 “we had incredibly high levels of earthquake insurance, both domestically 

and in business and we also had business resumption insurance, so we have created huge 

growth through this and from insurance.” Another challenge in Christchurch and Waimakariri 

was that insurance premiums increased after the earthquakes (P3, P6, P7). 
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People’s involvement in central city activities can indicate economic confidence in recovery 

CERA (2013). Facilitation of central city activity by attracting and retaining investments 

from private and public companies for the redevelopment was done by CERA and other 

strategic partners. P8 recollects, “essentially, the government took the first part of the 

investment cycle so the government took riskiest part of the investment and made some pretty 

odd investment decisions.” At the same time, “they enhanced investment for business by 

doing things like beautification really and they would make Christchurch as attractive place 

for employees by putting facilities where there were sports grounds and convention centres 

and hospitals, so that actually it was a good place to live and work” (P8). Simultaneously, the 

Christchurch recovery focused on developing suburban centres including Lyttelton, 

Sydenham, Waimakariri, Kaiapoi, Rangiora and Selwyn areas. These measures include 

providing counselling services, business support, and specific fast-tracked allowances in 

order to reconstruct businesses (P8, P7). 

6.5 Discussion: How BBB Propositions Facilitated Risk Reduction in the 

Christchurch Community Recovery 

Christchurch and Waimakariri’s post-disaster recovery progress can be assessed on the basis 

of five risk reduction actions: 1) understanding disaster risk; 2) strengthening disaster risk 

governance to manage disaster risk; 3) investing in disaster risk reduction for resilience; 4) 

enhancing disaster preparedness for effective response and to BBB in recovery, rehabilitation 

and reconstruction; and 5) the role of stakeholders (SFDRR, 2015). These are treated 

individually below. 

6.5.1 Understanding risk in the built environment. 

It is important to have a good understanding about all dimensions of disasters and their 

impacts to physical, social, political, technological, institutional, environmental, cultural and 

educational (Keipi & Tyson, 2002). Systematic hazard analysis and vulnerability assessment 

will help to estimate the disaster risk. Social vulnerable elements include the poverty line 

people, pregnant women, infants, aged population, disability population, etc.  

Education about the likelihood of hazard occurrence will help the community to improve 

their capability to withstand the event (Keipi & Tyson, 2002), and organising training 

programmes for improving existing livelihoods and acquiring new skills will strengthen 

community resilience (Haigh et al., 2009; Robinson & Jarvie, 2008). 
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After the earthquakes, the risk zone maps were revisited and communities were made aware 

of the need for resettlement (P7, P8). These proactive measures will help Christchurch and 

Waimakariri to cope with recurring hazards. Revision of the Building Code has also helped to 

improve resilience (Mannakkara & Wilkinson, 2012b). 

To better understand the risk and dimensions of vulnerability, it is important to develop 

specific hazard plans (Haigh et al., 2009). Identifying hazards, analysing their impacts, and 

evaluating the risk reduction plans all enhance mitigation measures (GFDRR, 2016).  

Supporting propositions from BBB: 

• Tailor-made recovery plans 

• Local data analysis 

• Identifying beneficiaries and support entrepreneurs 

6.5.2 Strengthening disaster risk governance to manage disaster risk. 

This priority action plan aims for strategies and plans to manage a disaster risk. Decision 

making was a pivotal component in facilitating the recovery and risk reduction efforts. The 

RS brought a clear vision to recovery efforts with competency and coordination. The most 

successful part of the WDC recovery effort was the strongly focused but distributed 

leadership. Rather than commanding and controlling leadership, the WDC provided 

supportive leadership which helped improve coordination from the bottom level to the top 

level of council. Decision-making authority was distributed throughout the organisation as an 

open-door policy, which facilitated the recovery. 

Partnership between the key stakeholders and cooperation from top to bottom is important to 

strengthen disaster risk governance. Mainstreaming disaster management plans and 

integration with existing policies and developmental plans are other effective measures. 

CERA was generated by the government to undertake the disaster recovery activities in an 

efficient and effective way. CERA brought specific recovery plans to each sector such as 

built, social, economic, natural environments.  

Supporting propositions from BBB: 

• Identify concurrent economic activities which can be done together 

• Determine a metric to measure economic recovery and track progress 
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6.5.3 Investing in disaster risk reduction for resilience. 

Promoting resilience through the collaboration and cooperation of diverse sectors can 

substantially reduce risk. Coherence in risk reduction activities, from global to local level 

entities, can mitigate future risk. After the earthquakes, city councils and government 

implemented a revised Building Code and hazard zoning to improve structural safety. 

Government-implemented programmes to empower, support and encourage community 

included promoting dialogue within the community, community-led grants, the Community 

Recovery Funders Network, and You Me We Us Kaiapoi. Capacity-building programmes 

included the University of Canterbury Community Engagement Hub, strengthening the youth 

sector to influence in decision making (Youth Voice Canterbury, Pacific Fono and 

workshops), community engagement opportunities, psychosocial recovery programmes, and 

so on. All initiatives aimed to bring the community back to life and help them lead their own 

recovery. 

Structural and non-structural mitigation measures are important in disaster prevention and 

risk reduction. Additionally, all disaster risk reduction efforts require adequate resources; 

implementation of disaster risk reduction strategies, policies and plans; legal 

implementations; mainstreaming and integration of activities; and partnerships with scientific 

and technical communities (SFDRR, 2015). Furthermore, reassessing disaster risk through 

continuous monitoring and communication with the governing authorities helps to reduce risk 

from future disasters.  

Supporting propositions from BBB: 

• Empower locals to re-establish traditional livelihoods 

• Empower locals to adopt new livelihoods 

• Encourage use of local resources 

• Arrange low cost training programmes to up-skill people based on skill shortages 

• Establishing business supports and promotions 

6.5.4 Enhancing disaster preparedness for effective response and to BBB in 

recovery, rehabilitation and reconstruction. 

Enhancing disaster preparedness requires coherent guidelines for community recovery and 

response after a disaster event and specific operating procedures for stakeholders. 
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Empowering disaster-affected communities to take partial responsibility for the recovery 

effort (Clinton, 2006, Davidson et al., 2007; GoSL, 2005; Lyons, 2007; Monday, 2002; UN, 

2005), conducting a needs assessment of the affected community (Lloyd Jones, 2006; 

Khasalamwa, 2009), and organising group activities for social recovery (Chang 2010; Kurata 

et al., 2011; Lyons & Schilderman, 2011), all enhance community participation and 

preparedness. Earthquake support coordination services, established immediately after the 

earthquakes, helped people to link with available services, supported navigation, and helped 

to ensure community support. Information hubs connected and resolved social issues and 

became a source of knowledge and advice. The pastoral care team reached out to the 

community as well, linking people with support coordinators and information hub services. 

Best practice and gap assessment of past disasters identifies preparedness measures and 

improves capacity for effective response and recovery. BBB is the result of a better recovery, 

rehabilitation and reconstruction. To achieve better resilience, it is pivotal to adopt multi-

hazard monitoring techniques, strengthen the community, and harmonise risk reduction 

measures. 

Supporting propositions from BBB: 

• Up-skilling programmes to boost community confidence 

• Keeping community informed 

• Empowering community and councils 

6.5.5 Role of stakeholders. 

The success of every disaster recovery process depends on collaboration and consultation 

between all the stakeholders. Alignment between the various stakeholders helps to swiftly re-

establish normalcy for affected communities (Khasalamwa, 2009). Councils tried to reinforce 

and encourage people all the time. They adopted measures including installing signposts, 

public meetings, newsletters, media releases, notice boards and advertising to keep things 

transparent. 

Disaster risk reduction is a collaborative effort. It is necessary to determine specific roles for 

each stakeholder to avoid duplication. Commitment, dedication, knowledge, and abilities are 

essential requirements of each stakeholder (SFDRR, 2015). P4 mentions, “the major 

challenge for CERA was planning and role allocation.” Encouraging and educating 
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communities about disaster risks and available risk reduction measures is crucial to ensure 

BBB. The Christchurch RS was integrated with the local developmental plans and involved 

collaboration with all stakeholders. 

Supporting prepositions from BBB: 

• Collaboration between public private partners 

• Fast tracking procedures and keep everyone informed-close communication 

• Projects to attract multiple stakeholders 

6.6 Assessment of Christchurch Social Recovery 

In post-disaster greater Christchurch, the community was engaged by informing, consulting, 

involving, collaborating and empowering them towards the common goal of a “resilient 

Christchurch.” Graph 6.1 shows the results of this research study, how the BBB propositions 

supported social recovery in the region, and assesses the status of ongoing reconstruction in 

Christchurch’s social environment in line with the BBB key factors discussed above. 

Community support activities like specialised assistance are performing very well, while 

mental well-being (psychological support and counselling) is at an average level. Community 

involvement activities such as social connectivity, needs assessment and local requirements 

show acceptable performance. Elements like education, quality of life, crimes and offence 

rates are performing averagely, while housing affordability is very poor after the earthquakes.  
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Graph 6-1 Social recovery assessment. 

6.7 Assessment of Christchurch Economic Recovery 

For this research, the Christchurch economic recovery was assessed on six indicators such as 

livelihood supports, economic inputs, business supports, labour market, insurance progress 

and central city activity. Livelihood supports – such as empowering, local data collection, 

beneficiary identification, and so on – showed high performance. Funding, incentives and 

other financial support activities were assessed as economic inputs and performed well. 

Business supports and labour market performed well, while central city activity and insurance 

progress rated only average. Overall economic recovery rated as performing well. 
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Graph 6-2 Economic recovery assessment. 

6.8 Best Practices from Christchurch Recovery 

The Christchurch economic recovery placed community at the forefront and gave equal 

importance to six elements of recovery: built environment, natural environment, social, 

economic, cultural, and leadership and integration. The best practices of the Christchurch 

recovery reveal the core success elements. 

1. Creation of tailor-made recovery strategy: CERA’s RS was tailor-made and 

featured an economic recovery programme which aimed for reconstruction and 

economic stimulus. A funding and finance programme by CERA supplemented the 

recovery efforts. 

2. Provision of funding: The Crown, local government and the private sector – 

especially insurers – were there to cover the financial issues for economic recovery. 

3. Provision of advice and support: CERA, councils and ministries, as well as many 

public and private organisations, were there to support businesses with advice and 

investments and to motivate central city activity. 

4. Business support: Local councils and CERA facilitated space and funds to restore 

business activities through rebuilding and incentives (e.g., restart mall in the CBD). In 

WDC, many small-scale enterprises, as well as large-scale business, were affected. 

Livelihood Supports

Economic Inputs

Business Supports

Labour Market

Insurance Progress

Central City Activity

Economic Recovery Assessment

High Performance Good Performance Average Performance

Poor Performance Applicable Assessed Score
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Some of the buildings were earthquake prone and remain closed. With the business 

recovery co-ordinator, Council conducted an initial survey to analyse needs. After 

needs assessment, the council provided back-up support like temporary business 

shelters in civic offices of Rangiora and running supports. 

5. Communication: The crucial matter after every disaster event is to bring the 

community back to normalcy. Community consultation is an effective way to reduce 

the stress and trauma. Lack of community participation affects the success of 

reconstruction (Boano, 2009; Waugh & Smith, 2006). The WDC provided relevant, 

quick and comprehensive information to the community after the earthquake. Fast 

solutions will help the community to re-establish the normalcy of affected 

communities (Khasalamwa, 2009). The council tried to reinforce and encourage 

people all the time. They adopted measures including sign posts, public meetings, 

newsletters, media releases, notice board and advertising in order to inform people. 

6. Social recovery: Earthquake support coordination services established immediately 

after the earthquake helped people to link with available services, supported 

navigation, and ensured care to community. Information hubs connected and resolved 

social issues and remained as a source of knowledge and advice. The pastoral care 

team reached out to the community as well. It helped link people with support 

coordinators and information hub services. 

7. Relief funds and land supply: Council established an effective coordination between 

external resources to share the disaster responsibilities. They managed a large amount 

of donations by simplifying the application process, unlike for other grants. The other 

more challenging issue was land supply and housing. After integrated geotechnical 

assessments and land supply, the reports generated by the engineers were further 

assessed by land/developers were fast tracked to solve housing and land supply 

concerns. 

8. Pre-earthquake groups: After adapting to the integrative community-based 

approach, the Earthquake Recovery Committee, comprising the Mayor, all councillors 

and the Kaiapoi Community Chair, meets monthly and decides on earthquake-related 

issues. The committee is highly accessible to people in the district, through the close 

connections of the councillors.   
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6.9 Conclusion 

The Christchurch and Waimakariri recovery case studies show the importance of community 

ownership in relation to the recovery process. Community recovery is crucial after any 

disaster; it requires giving support to the community, community involvement in the recovery 

process, ensuring quality of life, and supporting cultural recovery. Creating a sense of 

ownership among the community greatly supports recovery efforts. Findings from this study 

endorse the correlation between BBB and risk reduction and show that strong leadership, 

alignment between authorities and local communities, a high level of social capital, adaptive 

capacity and pro-activeness have been the key factors in the Christchurch and Waimakariri 

recovery.  

This chapter also identifies the best practices in the Christchurch economic recovery in terms 

of modified BBB propositions. Governing bodies, and financial sources like insurers, play a 

vital role in economic stimulus. Collaboration with stakeholders such as economists, private 

and public partnerships, and alignment with the community, help to achieve better resilience. 

A sound economy is the result of a well-balanced developmental plan and disaster risk 

reduction strategies. This chapter has outlined the key modified BBB propositions to reduce 

the risk to the community and how they relate to risk reduction actions in greater 

Christchurch. The status of the ongoing Christchurch recovery was assessed, and attention 

drawn to the data gaps and downscaling factors present. The findings of this study will help 

governing bodies to identify and fill the gaps in their community recovery plans. At the same 

time, more work is needed to address poor housing affordability in the region and improve 

living standards.  
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7 Implementation 

7.1 Introduction 

Disasters are opportunities to build back the standing environment in an enhanced, more 

resilient way. The rebuilding procedure is complex and needs close attention, and the 

modified BBB framework, established by Mannakkara and Wilkinson (2014), incorporates 

the key elements in post-disaster recovery and reconstruction essential to building back 

better. Disaster risk reduction, psychosocial recovery, economic recovery, and effective 

implementation are the key elements of the modified BBB. This chapter examines how the 

modified BBB propositions proposed by Mannakkara and Wilkinson were applied in the 

recovery process after the 2010–2011 earthquakes in greater Christchurch, New Zealand. 

Semi-structured interviews with professionals involved and literature reviews were conducted 

to better understand the significance of BBB propositions and their relationship with risk 

reduction. The best practices identified from this study can be adopted as a lesson for 

implementation and monitoring in future disasters. 

There are many challenges that can hamper effective implementation. Coordination failures, 

ignorance, insufficient knowledge, pressure for fast results, ambiguity about roles, 

duplication of roles, lack of experience and professionally trained experts, poor execution, 

and unnecessary interventions from stakeholders are some of the factors which can impede 

implementation of recovery strategies. 

The BBB concept is a reconstruction model and recovery plan to achieve better disaster 

resilience. The phrase became widely used after the South-East Asia earthquake and tsunami 

in 2004 and became more accepted after the creation of BBB guidelines by Clinton (2006). 

The BBB concept aims to improve the physical, social, economic, and environmental 

conditions of a community to make it more resilient. Reconstruction studies after the 2009 

Victorian bushfires helped to modify the existing BBB concept (Mannakkara & Wilkinson, 

2012b). The modified BBB relates to every aspect of disaster management such as hazard 

identification, hazard-zone mapping, land-use planning, integrating with developmental 

plans, educating and empowering community, socioeconomic recovery, policy 

implementation, and so on. It aims for a better resilience and safer communities. 
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The three main focuses of the modified BBB are risk reduction, community recovery, and 

implementation (see Figure 7.1). The risk reduction phase can be further classified into 

improvement of structural designs (Bakir, 2004) and land-use planning (Baradan, 2006). The 

hazard-based regulations in the BBB concept can be categorised as the technical dimension 

of the framework. Encourage, educate, and engage (Glavovic, 2010; Olsen, Matuszeski, 

Padma, & Wickremeratne, 2005) are the main actions to equip communities to overcome 

disaster-related trauma. Specialised social, economic, physical and psychological support is 

the community dimension of BBB concept. The organisational dimension includes effective 

implementation, monitoring and evaluation, which are central to a successful recovery 

framework.  

This chapter assesses how the modified BBB propositions relating to implementation and 

monitoring, proposed by Mannakkara and Wilkinson, were applied in the recovery process 

after the 2010–2011 earthquakes in greater Christchurch, New Zealand. Apart from 

Mannakkara and Wilkinson’s BBB framework, in CERA recovery strategy, Waimakariri 

recovery reports were examined for data analysis. 

 

Figure 7-1. Build Back Better framework: Implementation and monitoring. 
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7.2 Implementation 

Efficient and effective recovery requires better management of stakeholder relationships, 

which is the fifth BBB proposition. Good relationships among stakeholders lead to better 

coordination, and clearly established roles and responsibilities help to create synergies. A 

lack of standard operating procedures, coordination and involvement of local partners are 

common issues that impede post-disaster reconstruction. A recovery authority can establish 

roles and responsibilities for various stakeholders which help to avoid the duplication of tasks 

and unnecessary delays (Twigg, 2007). Recovery efforts without proper rules and regulations 

tend to be meaningless. Furthermore, recovery activities can be facilitated through the use of 

governance and legislation in post-disaster reconstruction. Often a special act is issued 

following a disaster event to facilitate recovery activities, which are different from business 

as usual (Rotimi, Le Masurier, & Wilkinson, 2009).  

Finally, as shown in Figure 7.1, monitoring and evaluation is a crucial part of the 

implementation of BBB. BBB principles cannot work well without appropriate systems in 

place to monitor and evaluate the recovery effort. Clinton (2006) suggests that long-term 

recovery efforts should be monitored continuously to ensure recovery efforts do not leave 

residual issues in communities. Monitoring can be used to establish lessons learned and to 

identify solutions for post-disaster issues; it can also inform policies for future disaster 

management practices (Matanle, 2011, Norio et al., 2011). 

1. Management of stakeholders  

i. Recovery authority and its duties 

ii. Creating partnerships 

iii. Grass-root level involvement 

iv. Quality assurance and training 

2. Legislation and regulation 

i. Compliance of recovery activities 

ii. Facilitation of recovery activities 

3. Monitoring and evaluation 

i. Monitoring and evaluation for compliance 

ii. Monitoring and evaluation for improvement
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Table 7-1 
Implementation - BBB and RS Components and Indicators 

Implementation 
 

 
 
Leadership 
and 
integration 

BBB Components 
(Mannakkara & Wilkinson) 

RS (CERA) Indicators Developed 

 
1. Management of stakeholders  

• Recovery authority and its duties 
• Creating partnerships 
• Grass root level involvement 
• Quality assurance and training 

2. Legislation and regulation 
• Compliance of recovery activities 
• Facilitation of recovery activities 

3. Monitoring and Evaluation  
• Monitoring and evaluation for compliance 

• Monitoring and evaluation for 

improvement 

 
1. Public confidence in recovery 

decisions 
2. Public satisfaction with 

communication and 
information 

3. Strategic partner satisfaction 
4. Public engagement 

1. Legislation and regulation 
2. Public confidence and satisfaction 
3. Recovery authorities 
4. Standard operating procedures  
5. Functional partnerships  
6. Knowledge transfer 
7. Stakeholders engagement 
8. Duration of recovery activities  
9. Quality assurance 
10. Strategic partner satisfaction – 

multi-stakeholder approach 
11. Monitoring and reporting 
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7.3 Christchurch Recovery Strategy 

The CERA RS serves as reference guide for the Christchurch recovery and was developed 

through consultation with the community and strategic partners. It provides the efforts for 

recovery with direction, confidence and coordination. The RS is a collective approach for the 

government, as well as all other stakeholders, so that they can integrate with plans for 

developing the community. Information regarding cultural, economic and social recovery 

along with the built and natural environment is integrated with strong leadership. CERA aims 

for a vibrant and attractive Christchurch to work, visit and invest in for future generations. 

Placing community as the prime focus, CERA attempts to address disaster risks, land zoning, 

planning and housing issues.  

7.4 Disaster Risk Reduction  

Risk reduction is central to the BBB framework. According to the World Disasters Report 

(Red Cross, 2010), risks present in cities are mainly due to the accumulation of assets in 

vulnerable regions, inadequate infrastructure, over-population and unplanned development. 

However, many of these threats can be reduced with innovative planning, design and 

advanced construction practice. Better recovery requires better management and better 

disaster management needs perfect risk reduction solutions. Good relationships among 

stakeholders lead to better coordination, and clearly established roles and responsibilities help 

to create synergies. Monitoring can be used to establish lessons learned and to identify 

solutions for post-disaster issues; it can also inform policies for future disaster management 

practices (Matanle, 2011; Norio et al., 2011).  
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Figure 7-2 Disaster risk reduction process (Author). 

The SFDRR, which aims for “the substantial reduction of disaster risk and losses in lives, 

livelihoods and health and in the economic, physical, social, cultural and environmental 

assets of persons, business, communities and countries” (UN,p.12, 2015). As shown in Figure 

7.2, the SFDRR has four priority areas. The first focal area is to understand disaster risk in all 

its dimensions. The second focus area is to strengthen disaster risk governance to manage 

disaster risk, and the third priority area promotes public and private investments in disaster 

prevention and reduction through long-term mitigation measures. It also involves allocation 

of necessary resources such as finance and logistics for the development and implementation 

of risk-reduction strategies, policies, laws and regulations in all relevant sectors. The fourth 

focus area aims to enhance disaster preparedness for effective response and to build back 

better in recovery, rehabilitation and reconstruction. It can be achieved through strengthening 

disaster preparedness, proactive measures to anticipated events and through ensuring better 

response and recovery at all levels. Stakeholders enhance synergies between groups to 

implement disaster risk reduction strategies and plans. 
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7.5 BBB Implementation Propositions in Christchurch Context 

Efficient recovery requires effective stakeholder engagement, implementation and leadership. 

Management of stakeholders, legislation and regulation, monitoring and evaluation are 

crucial factors in the BBB framework. Monitoring and implementation requires strong 

leadership skills. It is important to track the recovery and understand the local requirements 

to improve the quality of recovery. These activities keep the restoration activities relevant and 

current.  

7.5.1 Stakeholder management. 

Stakeholder management focuses on four components: 1) establishment of a recovery 

authority, 2) creating partnerships, 3) grassroots-level involvement, and 4) quality assurance 

and training. CERA’s recovery governance aimed to support implementation and monitoring 

through guidance and alignment with developmental programmes. The recommendations 

adopted from the BBB framework include creation of a separate body to act as the recovery 

authority to help improve the management (Olshansky, 2005), development of standard 

operating procedures by the recovery authority to avoid duplication (Monday, 2002; Twigg, 

2007), and appointing local government as the key stakeholder in the recovery effort and also 

responsible for managing local-level activities (Twigg, 2007). 

The Central Christchurch Development Unit led CBD redevelopment with vibrant vision. 

Specific recovery programmes such as the Iwi Māori Recovery programme covered housing 

and redevelopment issues with Māori land and reserves, and the restoration of Māori cultural, 

sports, and health areas, financial recovery programmes, environmental recovery 

programmes, and so on (P1, P9, P10, P11). Ongoing research on the geotechnical and seismic 

conditions of greater Christchurch by the Natural Hazards Research Platform assists decision 

making on rebuild concerns, which reflects the BBB framework’s recommendation that 

knowledge of major disasters be retained and transferred to relevant organisations involved in 

post-disaster efforts (Tas, 2010).  

Functional partnerships and linkages were established between organisations (Haigh et al., 

2009) in Christchurch and Waimakariri through the governing body’s constructive 

relationships with communities, agencies, non-governmental organisations, and the public 

and private sectors. P13 comments that Council hold regular meetings, produce newsletters 

and pamphlets to create collaboration and open communication and to ensure local 
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involvement in order to address local needs. The government consulted with communities, 

scientific organisations, and public and private organisations and developed an owner-driven 

RS (P1, P2, P6, P8, P9).  

7.5.1.1 Indicators used to measure recovery in Christchurch.  
From the stakeholder management propositions these following indicators were developed 

for assessing recovery efforts: 

Public confidence and satisfaction: Measuring public satisfaction and confidence in 

disaster-related decisions by administrations is an important tool for measuring recovery 

implementation (CERA, 2013). The Christchurch and Waimakariri recovery ensured active 

society involvement and maintained good communication (P13). P14 comments “I think that 

everyone has a part of planning and from individuals, communities, neighbourhoods and 

businesses and everyone has a part to play and it is important that they be given an 

opportunity to participate and that helped us to gain confidence and make satisfactory 

decisions.” At the same time, he continues, “sometimes it’s hard to take satisfactory decision 

to each member.” Even though CERA was a good medium to communicate with people, 

there was a lot of confusion about CERA and council communication (P11). 

Recovery authorities: Creation of a separate body to improve recovery activities also plays a 

key role in the restoration process (Olshansky, 2005). CERA was initiated by government 

soon after the earthquake and deployed experts from public and private groups (P2, P5, P4). 

P1 comment “Resilience comes in 1,000 different flavours, the people that are planning 

resilience, recovery strategy from CERA also aims for better resilience. CERA created 

recovery strategy though collecting community opinions from web, feed back drop, public 

workshop, owner driver project and other professional bodies.” Also, P10 commented, “some 

experts keep moving in between and this lack continuation of process and of course made 

time delay.” CERA was disestablished on 18 April 2016 and the Department of the Prime 

Minister and Cabinet is now responsible for policy, planning, legal and monitoring support 

on a range of recovery and regeneration issues across the greater Christchurch region (CERA, 

2016).  

Standard operating procedures: Constructive relationships and role allocations lead to 

effective functioning without duplication (Monday, 2002; Twigg, 2007). Interviewee P5 

stated it was very important to assign standard operating procedures for disaster recovery. 
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Every organisation associated with disaster recovery had their own operating procedures and 

followed them in the recovery effort. In the Waimakariri recovery, they assigned roles for 

each of their team members and that turned into huge success (P4). In Christchurch, also “We 

have done an amazing job in terms of the implementation of that programme and looking for 

the synergies where various groups are working on the same sorts of things and can be 

worked together and make sure we are plugging those gaps and getting opportunities. (P4)”  

Functional partnerships: Functional partnerships and linkages between organisations are 

tools to analyse the integration of recovery activities (Haigh et al., 2009). P1 and P2 said that 

recovery efforts at every stage require partnerships and liaising between various partners. 

These will smoothen the functioning of the recovery authority and improve the quality of 

recovery. CERA and local councils in Christchurch were acting as a linking authority 

between the organisations and other partners. P13 found that practical partnerships assisted 

their delivery of recovery goals. Also, he continues “I think the governance system that we 

have had has been difficult. I think working in partnership was really good to keep right and 

there has been tensions and difficulties, so central government, local government in the 

community reminds actual reality to get around getting that right I think.” 

Stakeholder engagement: Stakeholder participation and engagement in recovery activities 

help to measure the recovery of the work environment (Twigg, 2007). Recovery authorities in 

Christchurch helped to maintain meaningful relations between various stakeholders. They 

promoted engagement between communities and agencies (P1, P4, P11, P13, P16). The 

“biggest challenge we faced was holding stakeholders together – I think in the beginning 

stages, we kept sure stakeholders engaged, we have done incredibly well” (P6). 

Duration of recovery activities: Speed of reconstruction is a good means of measuring the 

progress of recovery activities (Rotimi et al., 2009). P13 said that the success of recovery is 

always measured by quality and speed of recovery which simultaneously requires perfect 

planning and actions; and that sometimes this causes conflict. Furthermore, a recovery 

activity faces other challenges like long duration, high severity, and market impacts, etc. P7 

and P5 mentioned that development was faster and time spans shorter, because in recovery, 

decisions are faster than the general flow. 

Quality assurance: The quality of the reconstruction is important for a resilient future 

(James Lee Witt Associates, 2005). Disaster has always been a window of opportunity. The 

Christchurch CBD itself has seen major improvements to its infrastructure, housing and 
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facilities. P16 mentioned the Christchurch CBD bus station as a prime example. P16 

continues, “In the recovery environment, it is necessary to implement quality assurance 

measures, because different backgrounds and different environment of stakeholders may 

produce variable quality.” Also, long-term recovery is a process of learning experience for 

builders, planners and so on (P8).  

Strategic partner satisfaction and multi-stakeholder approach: Facilitation and 

collaboration between various partners and their satisfaction with recovery activities ensures 

commitment to recovery (UN, 2005). All rebuilding activities require planning, 

customisation, action and delivery. It can only be successful with creative coordination and 

facilitation from local to national level partner. P5 explained “with a cross sectorial 

multifunctional team around us, such as social recovery and they had different agents such as 

universities, local governments, central government as well as community, when we were 

looking to identify what we needed to prioritise in terms of the effects.”  

7.5.2 Legislation and regulation. 

The BBB proposition on legislation and regulation aids disaster recovery and can be further 

classified into: 

1. Legislation and regulation for compliance, which involves enforcing recovery 

initiatives and updated codes and policies (James Lee Witt Associates, 2005; Lewis, 

2003). Communication, consultation and ownership from the community are 

important for this process (Batteate, 2006; Ingram et al., 2006).  

2. Legislation and regulation for facilitation, which involves facilitating the recovery 

activities, fast-tracking processes, removing unnecessary red tape, etc., to speed up the 

recovery process (DMC et al., 2011; Ingram et al., 2006). Legislation should enforce 

necessary assistance to support recovery activities. 

The Canterbury Earthquake Recovery Act 2011 was passed as a framework for a faster 

recovery in greater Christchurch and this special legislation assisted recovery activities. It 

established relationships with local as well as central government agencies and enabled a 

smooth transition between stakeholders. 
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7.5.2.1 Indicators used to measure recovery in Christchurch.  
Legislation and regulation: Accessing special legislation and regulation strategies in 

disaster recovery by simplifying, fast-tracking and exempting certain rules helps to increase 

the speed of recovery (Clinton, 2006; James Lee Witt Associates, 2005). P2 comments 

“There were a number of legislative changes that were put through to facilitate recovery and I 

think quite a number of those were necessary.”  

The Canterbury Earthquake Recovery Act and Building Code amendments coordinated 

governance and decision-making processes for recovery actions such as demolitions, red 

zoning, consents, rebuilding and so on (P2, P4, P6, P7, P13, P17). The Act integrated policies 

for land use, building, and financial management to maximise recovery outputs (CERA, 

2012). P6 stated that “regulations are for a reason, they are for safety, they are for 

transparency to the public and they are for accountability of the tax payers.” P5 mentions “a 

lot of red tape issues sometimes help us to make sure that things are done according to 

regulations.” Ten percent of interviewees commented, policies should be more flexible to suit 

volatile situation of disaster. 

7.5.3 Monitoring and evaluation. 

Monitoring and evaluation is an assessment tool for recovery efforts and implementation. It 

has two components: 1) to monitor and ensure compliance, and 2) to monitor and evaluate for 

improvement. Both of these components should be carried out in parallel and should be 

ongoing throughout recovery (Monday, 2002). Wiles et al. (2005) state that monitoring and 

evaluation identifies problems and establishes best practices as learning lessons. Knowledge 

transfer via close monitoring and evaluation can be shared with other nations to improve the 

capacity of the various stakeholders involved (James Lee Witt Associates, 2005; UN, 2005). 

CERA (2012) prepared recovery outcomes to monitor the rebuilding activities (P5). 

7.5.3.1  Indicators Used to Measure Recovery in Christchurch 
Knowledge transfer: Knowledge sharing and transfer and communication in recovery 

activities are indicators to measure the efficiency of recovery tools (Tas, 2010). Consultation 

with various stakeholders and active discussion helped to identify appropriate programmes 

and changes required (P10). According to P10, “close monitoring helps us to identify 

shortcomings and helps to improve quality.” 
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Monitoring and reporting: Periodic monitoring and reporting helps to understand the gaps 

and progress in recovery activity. Lessons can be developed for future disaster management 

efforts (Stephenson et al., 2010). CERA created a set of goals to identify progress and had a 

clear idea of what the results should look like (P12). P15 added that this continuous 

monitoring helped them to understand the changing requirements of projects and lessons 

learned evaluated by recovery authorities and translated to policies. In Waimakariri, use of 

progress maps facilitated the tracking of progress (P11).  

7.6 Assessment of Christchurch’s BBB Implementation Monitoring and 

Stakeholder Engagement 

Christchurch recovery implementation, monitoring and stakeholder management can be 

assessed using the 11 indicators outlined in the previous section. The overall performance of 

the Christchurch and Waimakariri recovery efforts in implementation, monitoring and 

stakeholder management were rated as good, while public confidence and satisfaction, 

standard operating procedures, duration of recovery activities were assessed as average (see 

Graph 7.1). 
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Graph 7-1 Implementation, monitoring and stakeholder engagement assessment. 

7.7  How the BBB Propositions Assist in Disaster Risk Reduction  

The BBB propositions aim for better resilience and sustainability. Post-disaster recovery 

implementation progress can be analysed under these five risk reduction actions: 1) 

understanding disaster risk; 2) strengthening disaster risk governance to manage disaster risk; 

3) investing in disaster risk reduction for resilience; 4) enhancing disaster preparedness for 

effective response to BBB in recovery, rehabilitation and reconstruction; and 5) role of 

stakeholders (SFDRR, 2015). BBB propositions for the enhancement and restoration of the 

recovery involve identification of risk, analysing the extent of risk, evaluating risk reduction 

measures, and treating the risk factors. Furthermore, educating and empowering, 

communicating and consulting, and monitoring and reviewing are the tools to implement 

these five risk-reduction actions. These are treated individually below. 

Legislation and Regulation
Public Confidence and

Satisfaction

Recovery Authorities

Standard Operating
Procedures

Functional Partnerships

Knowledge transferStakeholder Engagement

Duration of Recovery
Authorities

Quality Assurance

Strategic Partner
Satisfaction-

multistakeholder Approach

Monitoring and Reporting

Implementation, Monitoring and Stakeholder 
Engagement Assessment

High Performance Good Performance Average Performance

Poor Performance Applicable Assessed Score
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7.7.1 Understanding disaster risk. 

To better understand the risk and dimensions of vulnerability, it is important to develop 

specific hazard plans (Haigh et al., 2009). Identifying hazards, analysing their impacts, and 

evaluating the risk reduction plans enhances the mitigation measures (GFDRR, 2016). 

Monitoring and reviewing the risk reduction process and identifying gaps leverages the 

development of cross-sectoral planning and strategies specific to context. 

Supporting propositions from BBB: 

• Identify problems with current post-disaster recovery practices through monitoring 

and evaluation mechanisms. 

• Create long-term recovery plans. 

7.7.2 Strengthening disaster risk governance to manage disaster risk. 

Strengthening disaster risk governance entails plans with clear vision and competence, 

collaboration with multiple sectors, and the participation of all stakeholders. Fostering 

partnerships and collaboration with other sectors and integrating with developmental plans 

helps to mainstream disaster risk reduction activities. Local-level plans and customised 

implementation were developed in Christchurch and Waimakariri for effective 

implementation. 

Supporting propositions from BBB: 

• Legislation and regulation for compliance such as establishing recovery authority, 

enforcing building codes, building regulations. 

• Provide legislative provisions to enforce risk management and retrofitting 

programmes for ongoing management of hazard risks. 

• Provide legislative provisions to mandate community-inclusive and participatory 

recovery planning and implementation. 

• Provide legislative provisions to implement community support services. 

• Provide legislative provisions to impose quality control specifications for stakeholder 

selection. 

• Provide legislative provisions to enforce standardised post-disaster building contracts 

for residential rebuilding. 

• Provide legislative provisions to simplify and fast-track permit procedures for 

rebuilding. 
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• Provide legislative provisions to expedite release of state lands for temporary housing 

and resettlement operations. 

• Provide legislative provisions to expedite disbursement of funds. 

• Provide legislative provisions to assist business recovery (e.g., providing subsidised 

office/shop spaces and equipment, low-interest business loans, and making special 

arrangements between businesses to support each other). 

• Special facilitations should be made for businesses above what is normally provided 

for residential rebuilding. 

• Flexibility with the end dates of legislative provisions. 

• Provide training and education for stakeholders and community about new legislative 

changes. 

7.7.3 Investing in disaster risk reduction for resilience. 

Investing in disaster risk reduction involves the protection of socioeconomic, health and 

cultural aspects. Public as well as private investment in structural and non-structural 

mitigation will enhance the resilience and improve capacity.  

Supporting propositions from BBB:  

• Provide training and education for stakeholders and community about new legislative 

changes. 

• Put in place mechanisms to monitor the quality and compliance of on-going recovery 

efforts. 

• Measure recovery outputs to track progress by collecting comprehensive data about 

recovery. 

• Create long-term recovery plans. 

7.7.4 Enhancing disaster preparedness for effective response. 

Proactive disaster risk reduction requires disaster preparedness and effective response 

strategies. Empowering, educating, preparing community and promoting BBB helps to 

integrate disaster risk reduction into sustainable developments. 

Supporting propositions from BBB: 

• Incorporate lessons learnt into revising policies and procedures for future disaster 

management practices. 
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• Train stakeholders on disaster management practices from lessons learnt. 

• Implement disaster management educational campaigns for the public. 

7.7.5 Role of stakeholders. 

Disaster risk reduction is a collaborative effort. It is necessary to determine specific roles for 

each stakeholder to avoid duplication. Commitment, dedication, knowledge, and abilities are 

essential requirements of each stakeholder (SFDRR, 2015). Encouraging and educating 

communities about disaster risks and available risk reduction measures is crucial to ensure 

BBB. The Christchurch RS was integrated with the local developmental plans and involved 

collaboration with all stakeholders. 

Supporting propositions from BBB: 

• Projects to attract multiple stakeholders work within current local governance 

structures and regulatory framework of the affected community. 

• Identify funding streams. 

• Produce an overall recovery programme and recovery plans for each project under the 

recovery programme. 

• Place timelines for recovery programmes taking into account the psychological states 

of people and produce recovery plans that focus less on speed. 

• Allocate clear roles and maintain a register of all stakeholders. 

• Develop formal lines of communication and chain of command between stakeholders. 

• Create a database with recovery-related information in collaboration with and 

accessible to all stakeholders. 

• Provide timely information to all stakeholders. 

• Identify and overcome skills shortages by providing incentives. 

• Maintain a flexible end date. 

• Facilitate collaboration and partnerships. Establish a government-led interdisciplinary 

recovery authority to act as the Project Manager for recovery operations between 

stakeholders. 

• Hold regular multi-stakeholder meetings. 

• Relax privacy and confidentiality rules and provide easier access to information. 

• Enable consultation between stakeholders and scientific institutions to access 

technical expertise. 
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• Demonstrate full transparency to the community (about timelines, budget, funding 

and other constraints). 

• Support local councils to take a lead role in planning recovery programmes and 

include key members of local councils in planning recovery programmes. 

• Support the local community to design and implement smaller recovery projects and 

include community groups in project meetings throughout the recovery process. 

• Support owner-building with training and ongoing guidance. 

• Use qualified reputed stakeholders for recovery activities. 

• Hold training sessions before activities begin to update stakeholders on new rules and 

regulations. 

• Establish building advisory service to support the community. 

• Form an expert group using stakeholders who were involved in recovery to train 

personnel for future events. 

7.8  Best Practices from the Christchurch Recovery 

The Christchurch economic recovery placed community at the forefront and gave equal 

importance to six elements of recovery: built environment, natural environment, social, 

economic, cultural, and leadership and integration. The best practices of the Christchurch 

recovery reveal the core success elements. 

1. Creation of tailor-made recovery strategy: CERA’s RS was tailor-made and 

featured an economic recovery programme which aimed for reconstruction and 

economic stimulus. A funding and finance programme by CERA supplemented the 

recovery efforts. 

2. Community ownership: Before developing the RS, government gathered all 

information from various sectors, prioritising the community.  

3. Recovery outcomes: CERA developed its RS side by side with stakeholders they and 

prepared recovery outcomes to evaluate recovery progress. 

4. Transparency and communication: Local councils and CERA facilitated 

communication and transparency to the community regarding recovery progress and 

challenges. 



Chapter 7 - Implementation 

142 

7.9  Conclusion 

This chapter has identified the best practices in the greater Christchurch recovery and 

assessed the application of the modified BBB propositions relating to monitoring and 

evaluation and stakeholder engagement. Governing bodies collaborating with stakeholders; 

private and public partnerships with the community; and alignment of activities will achieve 

better resilience. Attention has been drawn to the data gaps and downscaling factors present. 

The findings of this study will help governing bodies to identify and fill the gaps in their 

economic environment recovery plans.  
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8 Results 

8.1  Introduction 

This chapter compiles the results obtained from the data analysis in Greater Christchurch 

rebuild on the BBB concepts. The chapter advocates improvement of physical, social, 

economic, and environmental conditions of a community, holistically and simultaneously, 

following disasters, to improve overall resilience. The Key Propositions for BBB introduced 

by Clinton (2006) was the initial authorised document on the subject. Research conducted on 

multi-national case studies and research findings helped to modify the existing BBB concept 

to create a BBB Framework which defined and represented the concept, as shown in Table 8-

1 (Mannakkara and Wilkinson, 2014). 

The key concepts in BBB, recognised in the BBB Framework, are risk reduction, community 

recovery and implementation.  

Table 8-1  
Build Back Better Framework (Mannakkara & Wilkinson, 2014) 
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The performances of BBB indicators were assessed using a traffic light system and each of 

the individual features was allocated a particular colour, depending on the performance 

assessment done by the interviewees. 

 Assessment of classification: 

 

 

This standard format of assessment helps to weigh indicators evenly. In order to lay out the 

overall performance in a clear structure, spider diagrams were used for the analysis. 

8.2 Risk Reduction 

Risk reduction identifies actions to reduce the impact of disasters and to improve resilience. 

Risk reduction involves two subcategories: natural environment and built environment. The 

present form of BBB does not categorise these two aspects separately. Natural environment 

addresses nature related-issues, while built environment deals with physical surroundings. 

8.2.1 Natural environment. 

Every environment possesses unique biodiversity, cultural practices and beliefs. BBB in 

natural environment recovery aims to bring back a more resilient natural environment. In 

relation to the natural environment, BBB aims for the restoration of 1) biodiversity, 2) natural 

resources, 3) disaster waste and air quality, and 4) amenities values such as waste disposal, 

drinking water, health and hygiene. 

Biodiversity: The Christchurch earthquake destroyed the indigenous environment and it is 

important to restore health functioning of natural ecosystem. If ecosystems recovered to pre-

earthquake levels, they are rated as high performance, while if back to pre-earthquake levels 

they are rated as good recovery. Success-determining factors in biodiversity include having 

land in vegetation, areas of forest replanted, and wetlands restored .  

Assessment criteria:  

• Extent of vegetation restored & extent of forest replanted 

The Christchurch earthquakes had a huge impact on the land, air, freshwater and sea 

ecosystems. Biodiversity restoration is a critical area for the healthy functioning of the 

High Performance  

Good Performance  

Average Performance  

Poor Performance  
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environment. Community gardens and urban forestry have been initiated and developed to 

develop a better environment (ECan, 2013). 

• Indigenous environment, wetlands and estuaries recovery status 

Disasters may destroy the indigenous environment; it is necessary to restore the natural 

ecosystem for healthy functioning (MCDEM, 2005). How well the indigenous environment 

recovered is a better assessment tool for the healthy functioning of the environment. 

Natural resources: Restoration of natural resources such as rivers, wetlands, etc., is 

important to ensure biodiversity. 

Assessment criteria:  

• Restoration status of natural resources such as rivers etc., and contamination levels 
of streams and rivers 

Restoration of natural resources such as rivers, wetlands, etc. is important to ensure 

biodiversity (MCDEM, 2005). Natural resources recovery assessment needs to analyse 

contamination in rivers and streams as well as the population of invertebrates and fish 

diversity. 

• Recovery of indigenous flora and fauna 

Environment Canterbury holds pre-disaster flora and fauna data as well progress data which 

proves how New Zealand values its biodiversity (ECan, 2013). 

Disaster waste and air quality: Disaster debris disposal is important for better air, water 

and soil quality. Processing of disaster waste in an environmentally safe and effective manner 

can minimise pollution.  

Assessment criteria:  

• The quantity and proportion of waste used in landfill and percentage of hazardous 

waste collected? Percentage of waste reused? 

Effective disaster debris disposal is important to ensure air, water and soil quality (CERA, 

2013). Effective disaster debris disposal such as high quantity and proportion of waste used 

in landfill, reuse of waste, hazardous waste collection etc., are important for better air, water 

and soil quality. 
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Amenity values: As an indicator, amenity values highlight the issues related to air quality, 

water supplies, and health and hygiene issues. Reduction of sewage overflows, urban 

recreational water quality, and quality of drinking water are the factors used in this indicator 

to measure its success.  

Assessment criteria:  

• Quality of recreational water sources, air, drinking water supplies, health and 

hygiene standards  

This highlights the issues related to air quality, water supplies, health and hygiene issues. 

(CERA, 2013; MCDEM, 2005). Better air quality, water supplies, and health and hygiene are 

good sign of physical wellness. It is essential to address these physical wellness concerns 

related to the natural environment (CERA, 2013; MCDEM, 2005). 

8.2.1.1 Assessment of Christchurch natural environment. 

 

Graph 8-1 Natural environment recovery assessment. 
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The findings assess the status of ongoing reconstruction in natural environment. They show 

that natural resources perceived good. Christchurch is giving more preference to its unique 

resources and biodiversity. Even though restoring natural resources is a long process, 

Christchurch is monitoring and maintaining rivers, streams, fish, invertebrates and other 

resource. Community gardens and urban forestry have been initiated and developed to 

develop a better environment. Natural resources’ recovery progress is rated as good, which is 

valued as 3, while biodiversity recovery is rated as average, which is valued as 2. ECan was 

the key stakeholder involved in waste disposal and recycling. P6 states that ECan carried out 

massive work with CERA to achieve effective disaster debris disposal. Waste management is 

important for air, water and soil quality. Demolition of the central city is still in progress and 

liquefaction, silt and sand, and rock falls make waste disposal a slow process – it is rated 

average, which is valued as 2. Amenity values include air quality, water supply, health and 

hygiene issues. After the earthquakes, water polluted with bacteria due to discharges from 

sewage pipes, and wastewater contaminating freshwater rivers, lead to amenity values 

recovery being rated  average, which is valued as 2. Despite this, the Greater Christchurch 

recovery has given attention to outdoor recreation activities for the whole community, 

including the disabled, and rivers and beaches have been restored and recreation areas re-

landscaped. 

8.2.2 Built environment. 

Built environment recovery aims for more resilient, cost-effective recovery of physical 

infrastructures. Hazard identification, risk zone maps, structural designs and structural codes 

help to visualise disaster risk and vulnerability. That can help to develop a specific ability to 

cope with particular disasters. In order to restore normalcy, residential as well as commercial 

land supply is important. Land-use planning according to hazard vulnerabilities will enhance 

future sustainability. Hazard-based building regulations will help to improve the structural 

integrity of buildings and infrastructure. At the same time, periodic regulations and revisions 

of legal framework are good indicators to measure its relevance. Stakeholder training on 

revised building codes will communicate standards of reconstruction clearly. In addition to 

that preparation of risk zone maps and legislation is important for land supply and 

resettlement. The extent of repair and rebuild progress is a tool to measure the rate of 

reconstruction, and ease of travel measures mobility through the disrupted environment. 



Chapter 8 - Results 

148 

Comprehensive resettlement strategy measures community consent and satisfaction with 

resettlement 

Hazard identification: Understanding possible hazard threats, exposure and vulnerability 

helps to identify risk reduction measures, including structural and non structural measures. 

Adaptation of risk reduction strategies which can elimate disaster threats and improve 

resilience. In Christchurch, modification of structural codes, designs, and risk zone maps etc., 

improves resilience. 

Assessment criteria:  

• Understanding hazard and knowledge about possible risk factors 

Understanding disaster risk and vulnerability helps to develop a specific ability to cope with 

particular disasters (Bakir, 2004; DN-PA, 2008) which is very important for achieving 

resilience. High understanding of disaster risk and vulnerability, and knowledge about 

developing specific capacity development methods helps to reduce disaster risk.  

• Hazard planning and adaptation of risk reduction measures to eliminate risk, 

improve capacities and address hazards 

Appropriate hazard planning and adaptation of risk reduction measures can reduce risk. In the 

Christchurch earthquake recovery, knowledge about disasters and their potential risks 

leveraged preparedness and response plans. “So, over time, we will be much capable of 

withstanding a disaster to get the service up and running quickly” P8 commented. Better 

understanding about the risks and dimensions of vulnerability is important to develop specific 

hazard plans. 

Risk zone maps: Risk zone maps provide high quality information about the possible hazard 

threats and it makes assessment for prepardness easier. In Christchurch, the risk zone maps 

prepared with the support of LINZ, were used in land-use planning and land supply. Periodic 

preparation of risk zone maps, legislation and timely revision is essential for perfect 

execution of these maps usage.  

Assessment criteria:  

• How the revised risk zone maps address any revision of land zoning, building codes 

or any implementation of hazard based regulations by government. 
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Greater Christchurch underwent revision of risk zone maps after the earthquakes, as 

suggested by the literature (DMC et al., 2011; Glavovic, 2010; Iglesias et al., 2009). Some of 

the interviewees commented that convincing the community about the new zoning was a 

difficult task in the recovery phase. New residential zoning ensures resettlement of 

communities to lower-risk areas, and this is also a BBB proposition which helps to reduce 

future risks (Mannakkara & Wilkinson, 2012). Considering revision in land-use planning 

means visualising potential risks and enacting policies to reduce disaster impacts. This 

prevents the construction of unsafe buildings and unplanned development and helps in the 

revision of land-use plans, hazard zone maps and more (GFDRR, 2016).  

• How is it executed in recovery? 

Christchurch has undergone new zoning since the earthquakes, according to interviewee P8. 

According to interviewee P2, some members of the community were against the new zoning 

and they were unhappy about moving to a new residential zone. Convincing community was 

a major challenge faced in recovery, added interviewee P7. Preparation of risk zone maps and 

legislation is important for land supply and resettlement (DMC et al., 2011; Glavovic, 2010; 

Iglesias et al., 2009).  

Structural designs and structural codes: These can elimate disaster risk and vulnerability, 

and increase the capacity to cope with particular disasters. Redeveloping an entire region with 

updated structural codes is a time-consuming process and Christchurch is progressing well. 

Assessment criteria:  

• Latest revision of structural codes and designs. 

After the Christchurch earthquakes, New Zealand changed the structural codes for a better 

built environment. Developing and updating specific structural codes promotes resilience 

(Bakir, 2004; DN-PA, 2008; Halvorson & Hamilton, 2010). The standard New Zealand 

building code was amended for timber framed buildings (P4).  

• How is it incorporated in community? What are the awareness measures taken for 

its implementation? 

For successful implementation, it is necessary to develop specific structural codes with 

community consultation and participation. P4 mentions that “there will be an educational 

process for commercial building owners going forward to understand what they need to know 
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about building code revisions.” P7 explains “A group of engineers, who were doing technical 

work, who were also very good in explaining structural codes and design changes in very 

simple terms, were part of us.” P8 continues that they were fortunate to have such people in 

their team to gain confidence from community. 

Land supply: In order to restore normalcy, residential as well as commercial land supply is 

important. Sufficient supply of residential, as well as commercial, land is needed for 

resettlement and restoring normalcy in housing, business, infrastructure and transport 

networks.  

Assessment criteria:  

• Is there sufficient land for recovery needs within settlement? Is there land to meet 

the needs of housing, business, infrastructure and transport networks? Is that safe 

and satisfactory to the community? 

After a disaster, the supply of land also plays a critical role in resettling parts of the 

community to new residential zones. Interviewees P1, P2, P7 and P8 said that rezoning and 

resettling community and businesses was a very time-consuming task. It is very important to 

measure community consent and satisfaction with the newly allocated areas. 

Land-use planning: Land-use planning in accordance with hazard vulnerabilities will 

enhance future sustainability. Better land-use planning with reference to hazard 

vulnerabilities needs adequate amendment and harmony with developmental plans. 

Furthermore, systematic monitoring measures to be taken to ensure its implementation. 

Assessment criteria:  

• When was the latest update of land use planning? How was it applied in 

developmental plans? Is there any amendment on that? What are the monitoring 

measures taken to ensure its implementation? 

Preparation of risk zone maps and legislation is important for land supply and resettlement 

(DMC et al., 2011; Glavovic, 2010; Iglesias et al., 2009). Multi-hazard assessments and land 

zoning before reconstruction are other priority actions listed in the BBB risk reduction phase. 

Hazard-based building regulations: These will help to improve the structural integrity of 

buildings and infrastructure. Hazard based regulation helps to improve the capacity of the 
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structural environment. Hazard based regulations should be developed with sound 

information about natural hazards, climate change and environment constraints. 

Assessment criteria:  

• What are the monitoring measures taken to ensure these hazard-based regulation 

implementation? Is that based on the updated land-use planning? 

Hazard-based building regulation will help to improve the structural integrity of buildings 

and infrastructure (Batteate, 2006; FEMA, 2000; Haigh et al., 2009; UN, 2005). Revision of 

building codes based on hazards will help to improve structural integrity. Perfect awareness 

and monitoring of hazard-based building regulations improves the structural integrity of 

buildings and infrastructure. 

Periodic regulations and revisions: Periodic regulations and revisions of a legal framework 

are good indicators of its relevance.  Hazard risk factors and risk zones may change from 

time to time, so it is necessary to do periodic revisions. This is a good guidance for more 

resilient and well-designed homes. 

Assessment criteria:  

• What is the period interval of updating of regulations? Is there any ideal 

methodology for this revision and its implementation? 

Data about periodic regulations and revisions of the legal framework are good indicators for 

measuring their relevance (Clinton, 2006; DMC et al., 2011; Glavovic, 2010; Iglesias et al., 

2009; Mora & Keipi, 2006). Time bound regulations and revisions of legal frameworks, 

based on requirement, ensure better recovery. 

Stakeholder training: Stakeholder training on revised building codes will communicate 

standards of reconstruction clearly and enhance the performance in recovery. 

Assessment criteria:  

• How is this training conducted? Is there any specific training for builders, 

engineers, technicians and community? 

In Christchurch, interviewee P7 commented that sometimes convincing the community about 

the need for the revision of building codes was difficult. Stakeholder training on revised 
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building codes will communicate standards of reconstruction clearly (James Lee Witt 

Associates, 2005; Lloyd Jones, 2006). 

Repair and rebuild: The Stronger Christchurch Infrastructure Rebuild Team (SCIRT) was 

responsible for Christchurch infrastructure repair. The extent of repair and rebuild progress is 

a tool to measure the rate of reconstruction.  

Assessment criteria:  

• Extent of rebuild in transport system, water, energy, telecommunication, etc. 

The extent of repair and rebuild is a tool to measure the rate of reconstruction (CERA, 2013). 

In Christchurch, the council made some liberal regulations for minor repairs and rebuild 

activities. Even though people expected that reconstruction would be faster, the reality is 

different (P9). The extent of the repair and rebuild progress is a tool to measure the rate of 

reconstruction. 

Ease of travel: Mobility in a disrupted environment is very difficult. The public 

transportation facilities need to be repaired. It is essential to improve infrastructure for 

walking, cycling and public systems. 

Assessment criteria:  

• Connectedness, reliability in travel choices and accessibility for safe travel choices 

In Christchurch, roads and other infrastructure associated with them were badly damaged and 

made the area difficult to travel within. P 4 commented “I am not being critical, you can’t 

accelerate the motorway project that quickly and the government is committed and pushing 

with those.” Measuring mobility through the disrupted environment is important to assess the 

rate of recovery. 

Comprehensive resettlement strategy: Comprehensive resettlement strategies measures 

community consent and satisfaction with resettlement. 

Assessment criteria:  

• Is that liveable choice for community? Are they satisfied? Is it a place with low 

environmental impacts and is it in a safe zone? 
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Encouraging communities to resettle in less risky places should be accompanied by 

incentives. The forfeiting land owners required support and consideration from the 

government and other stakeholders. Educating dissatisfied community members about the 

dangers of living in the red zone was also a priority. Ensuring community engagement and 

empowering them in the land-use planning process will enhance their contribution and at the 

same time help to reduce risk 

8.2.2.1 Assessment of Christchurch built environment. 
In Christchurch’s recovery, hazard identification rated excellent which is valued as 4. 

Understanding disaster risk and vulnerability helps to develop a specific ability to cope with 

particular disasters and is very important for achieving resilience. Structural codes, structural 

designs, supply of land, land-use planning, hazard-based building regulation, periodic 

regulations and frameworks, stakeholder training, risk zone maps, repair and rebuild, and 

comprehensive resettlement strategies were rated as good performance, with value 3, whereas 

ease of travel rated as average, with value 2. 

Re-evaluation of existing plan documents and revised hazard maps after the earthquakes 

established new mitigation measures to reduce the risk in land-use management. Revision of 

flood hazard plans was undertaken due to land subsidence, which altered the flood hazards in 

the region. This pre-disaster planning will reduce future disaster risk. At the same time, 

CERA managed consents from landlords to acquire assets in risk zones and facilitated 

communication between insurers and the community. P8, P7, and P5 stated that, by 

intervening with councillors, developers and land owners, CERA helped to remove barriers. 

After the Christchurch earthquakes, New Zealand changed the structural codes for a better 

built environment. Christchurch is an example of the successful implementation of a land-use 

recovery plan. Moreover, district plans were revised, and land zoned as either red or green, 

with executive regulations and regulatory planning tools. Developing specific structural 

codes promotes resilience. Design controls were established and special regulations for 

demolition issues enacted. The standard New Zealand building code was amended for timber 

framed buildings, as stated by interviewee P4. Ease of travel was similarly important in the 

recovery. In Christchurch, many of the roads were badly damaged and travel was severely 

hampered. None of the interviewers were happy about the progress in improving the ease of 

travel through Christchurch’s city centre. In Christchurch, the council made some liberal 
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regulations for minor repairs and rebuild activities. The supply of land also plays a critical 

role in resettling parts of the community to new residential zones.  

In Christchurch, interviewee P7 commented that sometimes convincing the community about 

the need for the revision of building codes was difficult. BBB helps recovery authorities carry 

out resettlement programmes more effectively. Hazard-based building regulation will help to 

improve the structural integrity of buildings and infrastructure. Revision of building codes 

based on hazards will help to improve structural integrity. Periodic regulations and legal 

frameworks, data about periodic regulations, and revisions of the legal framework are good 

indicators to measure their recovery status. 

 

 

Graph 8-2 Christchurch built environment assessment. 
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8.3 Community Recovery 

Community recovery is the second main focus of the BBB framework. It can be further 

classified into psychosocial recovery, economic recovery, and cultural recovery. Cultural 

recovery can also be included in psychosocial recovery. 

8.3.1 Psychosocial recovery. 

Psychosocial recovery aims to restore community wellbeing and strengthen the community’s 

ability to bounce back after both the present and any future crises. Analysing special 

assistance given to the community is an effective tool to measure community strength 

(Clinton, 2006). Besides this, assessing community participation in group activities and the 

number of community volunteers helps to understand the wellbeing of community. Methods 

adopted to assess community needs and requirements are an effective tool to strengthen 

community. Furthermore, the standard of education can be measured through the capacity 

and efficiency of a community to participate in present and future disaster recovery. 

Measuring a community’s quality of life, including housing, education, and transportation 

facilities, can speed the recovery rate. In addition to that, CERA comments that considering 

incidence of crime reports on the disrupted sites and community measures improves 

community safety. Moreover, evaluating the number of victims who approach psychological 

health services is a vital statistic for the community’s emotional wellbeing after a disaster. 

Likewise housing and land supply cost and affordability is a key tool to assess quality of life.  

Specialised assistance: vulnerable populations in disaster environments, especially the aged, 

and children, require specialised assistance. Assessing specialised assistance is a good tool to 

know how strong the community is in facing a disaster challenge. 

Assessment criteria: 

• What proportion of the community requires special care? What extent of support 

they required? Did they meet requirements for disaster readiness? To what extent is 

infrastructure such as health, water, transportation ready to meet disaster? 

Giving communities special assistance is an effective tool to improve community resilience 

(Clinton ,2006; James Lee Witt Associates, 2005; Khasalamwa, 2009). Need assessments of 

local requirements help to assess community needs and requirements and are an effective tool 

to strengthen community (Khasalamwa, 2009; Lloyd Jones, 2006; Omidvar et al., 2010). 
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Dissemination of disaster risk information is important, to ensure the involvement of the 

community. In Christchurch, the community was aware of high-frequency and low-frequency 

hazards (interviewee P7). Highly prepared community and infrastructures which were ready 

to meet disaster with improved capacities indicates high resilience. Apart from high 

awareness, Christchurch community required a low proportion of support and special care. 

Social connectivity: Community participation and group activities show the wellbeing of 

community.  

Assessment criteria: 

• How engaged is the community with organisations? How accessible are their 

communication systems? What is the level of communication between community 

and local government systems? What is the extent of connectedness across groups? 

Assessing community participation in group activities and the number of community 

volunteers helps to determine the well-being of the community (Batteate, 2006; CERA, 2013; 

Chang, 2010; Kristensen, 2012; Kurata et al., 2011; Lyons & Schilderman, 2011; Murphy, 

2007; Omidvar et al., 2010). Through its community resilience programme, CERA has 

empowered local communities to drive their own recovery. This programme engaged the 

community and provided timely psychosocial support, especially to vulnerable groups (P4, 

P7), thereby following the BBB proposition concerning the arranging of specialised 

assistance for vulnerable communities.  

 

Needs assessments and local requirements: Methods adopted to assess community needs 

and requirements are an effective tool to strengthen community. 

Assessment criteria: 

• Are there any disaster preparedness measures? Is there any gap in current 

preparedness plans? What proportion of the community should require special 

assistance in disaster time? What extent of support will they require? How often are 

mock drills conducted? 

Proper methods adopted to assess community needs and requirements are good sign of strong 

community. Gap assessments and periodic mock drills will be conducted. The WDC provided 

social well-being groups, counselling, faith-based groups and entertainment opportunities to 



Chapter 8 - Results 

157 

help restore normalcy. The society was kept informed about everyday happenings and the 

council social recovery management groups tried to make the community engage with the 

recovery activities. They equipped the community to take partial responsibility for the 

rebuilding. The WDC was able to understand the needs of the community and to provide 

solutions for the issues. 

Educational standards: Educational standards can improve the capacity and efficiency of a 

community to participate in present and future disaster recovery. 

Assessment criteria: 

• To what extent is disaster education included in the present education system? How 

do you prepare the younger generation for disaster safety? Is there any skill 

training? 

The Ministry of Education and the Tertiary Education Commission launched an Education 

Renewal Recovery programme to establish strong learning foundations and to lift educational 

outcomes for all learners. This programme reflected the BBB proposition concerning the 

establishment of a training programme for improving existing livelihoods and acquiring new 

skills (Haigh et al., 2009; Robinson & Jarvie, 2008). 

Quality of life: Quality of life including housing, education, and transportation facilities can 

speed recovery rate. Housing and land supply cost and affordability is a key tool to assess 

quality of life.  

Assessment criteria: 

• What is the present status of infrastructure restoration? What is the rate of 

recovery? 

A community’s great quality of life, including housing, education, and transportation 

facilities, can speed the recovery rate. There are also effective government services to 

encourage and embed successful innovations. The Canterbury Wellbeing Index was 

established by CERA to monitor the recovery progress of communities.  

Crimes and offenses: Incidence of crime reports from the disrupted sites demands the need 

to consider community safety. 

Assessment criteria: 
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• Is there any rise in crimes and offenses after disaster? What is the present crime 

rate? 

Low incidence of crime reports from disrupted sites shows improved status of community 

safety. Assessing the incidence of crime reports on the disaster sites provides safety status 

(CERA, 2013). 

Mental Wellbeing: Psychological health is an important statistic for assessing community’s 

emotional wellbeing after a disaster. 

Assessment criteria: 

• What proportion of community requires psychological care? What extent of support 

do they require? What extent of community requires psychological counselling? 

Evaluating the number of victims who approach psychological health services is a vital 

statistic for the community’s emotional wellbeing after a disaster (CERA, 2013). Domestic 

violence, behavioural problems in children, “quake brain,” stress and depression, family 

breakdown and isolation grief were identified in the community (WMK-ICRF, 2013). The 

WDC provided social well-being groups, counselling, faith-based groups and entertainment 

opportunities to help restore normalcy. 

Housing affordability: Housing affordability and land supply cost are key tools to assess 

quality of life.  

Assessment criteria: 

• What is the present status of affordable housing options? How housing 

affordability connected with community? Is there any community involvement to 

tackle this issue? 

Housing and land supply cost and affordability are key tools to assess quality of life (CERA, 

2013). The Residential Red Zone programme was another effort to coordinate and support 

individuals in the red zone, and a comprehensive resettlement strategy was created with 

community consent (P1, P2, P4, P7), in line with the recommendations of Mannakkara and 

Wilkinson (2012b). 
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8.3.2 Cultural recovery. 

Cultural recovery aims to conserve the unique traditions and identities of the disaster-affected 

region. Public participation in cultural events, the arts, and sports is an indication of 

community vibrancy. Protection and retention of heritage identities are very important after a 

disaster event. Retention of this asset is an indicator for community harmony and recovery. 

Community facilities like activity centres, halls, libraries, museums, sports and recreational 

facilities should be recovered. The recovery of social assets is a measure of the resilience of 

community facilities. 

Participation in cultural and sports activities: Community vibrancy can be measured by 

assessing the cultural and sports activities.  

Assessment criteria: 

• How often are cultural and sport events conducted? What is the rate of 

participation? Is there any memorial space development? How about archiving 

earthquake stories? 

Memorial space development and archiving earthquake stories, and cultural, arts and sports 

participation of the public are indicators of community vibrancy. 

Heritage retention: it is essential to ensure protection of heritage collections with local 

significance. It is important to retain archaeological sites, heritage spaces, indigenous 

landscapes, and places with cultural significance to Ngai Tahu, including wahi tapu and wahi 

taonga areas. 

 Assessment criteria: 

• What is the status of recovering heritage spaces? Are there any hazard preparation 

measures such as re-strengthening of historical spaces? 

Protection and retention of heritage identities are very important after a disaster event. Highly 

prioritised retention of this asset is an indicator for community harmony and recovery. 

Community facilities: Restoration of community facilities like activity centres, halls, 

libraries, museums, sports and recreational facilities is important. It is good to use 

professional volunteers to help in recreation facilities. It is also necessary to redevelop public 

places and spaces to meet or to organise events, shopping opportunities, cafes, bars and 
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restaurants, professional spaces and so on. Health, education, recreation and cultural facilities 

should be restored as quickly as possible. 

Assessment criteria: 

• What is the status of recovering community facilities? How about people 

participation in these restored community facilities? What is the rate of people 

involved with and utilising these facilities? 

Community facilities like activity centres, halls, libraries, museums, sports and recreational 

facilities should be recovered. The recovery of social assets is a measure of the resilience of 

community facilities. 

8.3.2.1  Assessment of Christchurch social recovery. 
In post-disaster greater Christchurch, the community was engaged by informing, consulting, 

involving, collaborating and empowering them towards the common goal of a “Resilient 

Christchurch.” Graph 8.3 shows the results of this research study, and how the BBB 

propositions supported social recovery in the region and assesses the status of ongoing 

reconstruction in Christchurch’s social environment, in line with the BBB key factors 

discussed above. Through the Christchurch rebuild CERA aims to create an attractive vibrant 

place to live, work, visit and invest for the current and future generations. It considers pre-

disaster management issues, climate change impacts on future generations, and the natural 

environment as priorities.  

Community support activities like specialised assistance are performing well, with value 3, 

while mental well-being (psychological support and counselling) is at an average level, which 

is valued as 2. Community involvement activities such as social connectivity, needs 

assessment and local requirements show acceptable performance, with value 3. Elements like 

education, quality of life, crimes and offence rates are performing averagely, with value 2, 

while housing affordability is very poor after the earthquakes, with nil value.  
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Graph 8-3 Social recovery assessment. 

Act on opportunities to restore and enhance mahinga kai - restoration and enhancement of 

mahinga kai resources, awareness generation, and support for cultural parks were prioritised 

in recovery measures. The Iwi Māori Recovery programme covers housing and 

redevelopment issues with Māori land and reserves, and the restoration of Māori cultural, 

sports, and health areas, demonstrating the community focus of the RS. Also, the 

Christchurch earthquake recovery process has highlighted the importance of strengthening 

measures for historic monuments and buildings. A number of historic buildings were affected 

by earthquake in Christchurch, and many of them were demolished due to safety concerns; 

the fate of some is still under discussion (e.g., the Christchurch Cathedral). Before developing 

the RS, the government gathered all information from various sectors, prioritising the 

community to gain community ownership in recovery activities.  

8.3.3 Economic recovery. 

In relation to economic recovery, BB aims to restore businesses and economic output and to 

attract investments for a better future. Evaluating livelihood supports like cash for work, asset 

Specialised assistance

Mental Wellbeing

Social Connectivity

Need assessment and
local requirement

Education Standards

Crimes and offendsQuality of life

Housing affordability

Participation in Cultural
and sports activities

Heritage retention

Community facilities

Social Recovery Assessment

High Performance Good Performance Average Performance

Poor Performance Applicable Assessed Score



Chapter 8 - Results 

162 

replacement and training programmes indicates the rate of economic recovery. Apart from 

that, improvement in existing livelihoods, economic growth and outputs are indicators of 

recovery in disaster-affected zones. Business restarts, new business activities, opportunities 

for employment, availability of employees, and employment rate are the factors that influence 

resource availability. Furthermore, they are monitors of economic growth. Timely claim 

settlements help evaluate the financial cost of recovery and people’s involvement in central 

city activities can indicate recovering economic confidence. 

Livelihood supports: Livelihood supports like cash for work, asset replacement and 

training programmes indicate the rate of economic recovery.  

Assessment criteria: 

• What is the status of livelihood supports? Are there any ongoing supports? What is 

the status of skill training? 

Fewer requirements for livelihood supports like cash for work, asset replacement and training 

programmes indicates a high rate of economic recovery. CERA’s tailor-made RS was the first 

step in Christchurch’s earthquake recovery (P7). The government provided short-term 

supports to the community (P5, P6, P7, P8) and initiated funds for setting up temporary 

offices (P7).  

Economic output: Investment retention, attraction of new investments, and central city 

recovery programmes are some of the solutions to improve economic growth.  

Assessment criteria: 

• What is the status of central city recovery programmes? How many new 

investments have been initiated? Is there any striking policy to attract investors? 

Improvement in existing livelihoods, new investments initiated, economic growth and outputs 

are high indicators of recovery in disaster-affected zones. The economic recovery in 

Christchurch, organised by CERA, immediately focused on the infrastructure, housing and 

commercial buildings (P2). P6 comments “So, probably based on set up, you can get the 

economic plan from CERA, initially 24 projects, and plans such as Labour Market Recovery 

Programme, Visitor Sector Recovery Programme, Education Renewal Recovery Programme, 

Iwi Māori Recovery Programme, Community Resilience Recovery Programme, Arts, Culture 

and Heritage Programme, Sports and Recreation recovery programme and so on. 
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Business supports: it is necessary to create a business-friendly environment to regain 

confidence. CBD development packages, government support and other business networks 

can be utilised to initiate new business start-ups.  

Assessment criteria 

•  How many new business projects have started? What is the status of already 

existing business groups? What is the speed of central city business recovery? 

Business restarts and new business activities are monitors of economic growth. Also new 

business projects, restart of existing business groups and fast central city business recovery 

shows high resilience. P15 commented that “we actually provided subsidies to employers so 

that they could continue to employ people even if their buildings were destroyed or their 

equipment broken, so that they remained employed and we got time to re-establish.” Adding 

to that P5 comments, “they provided subsidies to employers to keep period of time and for 

the economic support.” Government grants and flexible loans, establishing business support 

services, and arranging low-cost training programmes to up-skill people are the modified 

BBB propositions for a better economic recovery. Great Christchurch established business 

support services and up-skilling programmes (P7). 

Labour market: Assessing the status of high value employment opportunities, skill training, 

employment rate, and trained workforce availability are the important criteria in economic 

recovery. 

Assessment criteria: 

• What is the availability of employment opportunities? What is the rate of 

employment? Is there any shortage in skilled labour availability? 

Opportunities for employment, availability of employees, and employment rate are the 

factors that influence resource availability for rebuilding (CERA, 2013). The labour market 

recovery programme in the Christchurch recovery focused on skill development and training. 

Furthermore, it acted as a model to measure labour market dynamics in Christchurch (CERA, 

2012). The skilled labour shortage in Christchurch was 98% after the September 2010 

earthquake. A shortage of skilled labour was also a challenge to Christchurch’s recovery (P1, 

P2, P7, P9). 
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Insurance progress: timely claim settlement is important to eliminate financial pressure in 

disaster recovery. 

Assessment criteria: 

• How long does it take to settle insurance claims? What is the rate of insurance 

resettlements?  

Timely claim settlements help evaluate the financial cost of recovery CERA (2013). EQC, 

local private insurers as well as international companies covered the major proportion of 

financial impacts due to damage and rebuild (P3). Liaising between insurance companies was 

a difficult task when the aftershocks were going on. P4 mentions “New Zealand is one of the 

most highly insured countries in the world, in particular for earthquakes, many countries have 

very low levels of insurance” High level of insurance bought 95% of Christchurch’s 

economic activity back. P3 continues “Some of the issues around insurance and that has been 

a much lengthier and more difficult than expected.” According to P6 “We had incredibly high 

levels of earthquake insurance, both domestically and in business and we also had business 

resumption insurance, so we have created huge growth through this and from insurance.” 

Central city activity: People’s involvement, business restarts, new business activities are 

some factors that can enhance central city activity. 

Assessment criteria: 

• What is the status of central city recovery programmes? How many new 

investments were initiated? Is there any striking policy to attract investors? How 

many people are participating in central city activities? 

People’s involvement in central city activities can indicate economic confidence in recovery 

(CERA, 2013). Facilitation of central city activity by attracting and retaining investments 

from private and public companies for the redevelopment was done by CERA and other 

strategic partners. P8 recollects, “Essentially, the government took the first part of the 

investment cycle, so the government took the riskiest part of the investment and made some 

pretty odd investment decisions.” 

• Are there any common spaces and shopping spaces available in central city? What 

is the present rate of central city recovery? 
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People’s involvement in central city activities, the speed of central city recovery, and 

availability of common spaces and shopping spaces, can indicate economic confidence in 

recovery. The Christchurch CBD was completely disrupted and CERA’s first initiatives were 

to create a restart mall zone (P7). Enterprise Northern Canterbury, a partially council-funded 

organisation, initiated promotions to “kick start” the economic recovery of Waimakariri and 

Kaiapoi. 

8.3.3.1 Assessment of Christchurch economic recovery. 

 

Graph 8-4 Economic recovery assessment. 

For this research, the Christchurch economic recovery was assessed on six indicators: 

livelihood supports, economic inputs, business supports, labour market, insurance progress 

and central city activity. Livelihood supports – such as empowering, local data collection, 

beneficiary identification, and so on – showed good performance with value 3. Funding, 

incentives and other financial support activities were assessed as economic inputs and 

performed well with value 3. Business supports and labour market performed well with value 

3, while central city activity and insurance progress rated only average with value 2. Overall 

economic recovery rated as performing well. 
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to CBD recovery plans, business environment programmes, and a labour market programme 

are some of the innovative measures facilitated by CERA. Apart from that, local councils and 

CERA facilitated space and funds to restore business activities through rebuilding and 

incentives (e.g., the restart mall in the CBD). At the same time, bracing and earthquake 

strengthening measures made reconstruction very expensive, and insurance policy issues 

exacerbated the financial crisis people found themselves in (P4). 

In WDC, many small-scale enterprises, as well as large-scale businesses, were affected. Some 

of the buildings were earthquake prone and remain closed. With the business recovery co-

ordinator, the WDC conducted an initial survey to analyse needs. After needs assessment, the 

council provided back-up support like temporary business shelters, in the civic offices of 

Rangiora, and providing supports.  

8.4 Implementation 

Effective implementation and leadership are required for a successful recovery. Management 

of stakeholders, legislation and regulation, monitoring and evaluation are crucial factors in 

the BBB framework. Accessing special legislation and regulation strategies in disaster 

recovery, by simplifying, fast-tracking and exempting certain rules, helps to increase the 

speed of recovery. Measuring public satisfaction and confidence in disaster-related decisions 

by administrations is an important tool for measuring recovery implementation. Creation of a 

separate body to improve recovery activities plays a key role in the restoration process. 

Functional partnerships and role allocations lead to effective functioning without duplication. 

In addition to that, functional partnerships and linkages between organisations improve the 

integration of recovery activities. Knowledge sharing and transfer, and communication in 

recovery activities, are indicators to measure the efficiency of recovery tools. In addition, 

stakeholder participation and engagement in recovery activities help to measure the recovery 

of the work environment. Duration of recovery activities and quality assurance are good tools 

to measure the progress of recovery activities. Facilitation and collaboration between various 

partners and their satisfaction in recovery activity ensure the commitment to recovery. At the 

same time, periodic monitoring and reporting helps to understand the gaps and progress in 

recovery activity. Lessons can be developed for future disaster management efforts.  
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Legislation and regulation: Disaster events require special legislation and regulation 

strategies to simplify the process of recovery. Fast-tracking and exempting certain rules help 

to increase the speed of recovery 

Assessment criteria: 

• Is there any special legislation and regulation? 

Updated risk-based building codes and legislations are necessary for a better recovery 

(Lewis, 2003). It is necessary to ensure practicability of new regulations and policies as well 

(Ingram et al., 2006). In Christchurch, the local community was consulted and included in the 

process of developing the new recovery policy (P7). Fast-tracked consenting procedures, and 

local council collaborations for additional consent personnel etc., helped to remove red 

tapism (Meese III et al., 2005). P2 comments “There were a number of legislative changes 

that were put through to facilitate recovery and I think quite a number of those were 

necessary.”  

• Is there any special policy framework to avoid inefficient use of land or 

infrastructure? 

Educating community about the new policies and regulations ensure community support and 

speed of recovery (Batteate, 2006). Information centres like libraries, community centres, 

etc., helped in Waimakariri to support people through all aspects of recovery including 

legislative and regulatory changes (P4). 

• Do the plans and maps need to be amended? 
  

Amendment of new regulations and policies avoids resource constraints and slowdown of the 

recovery process (Ingram et al., 2006). The Canterbury Earthquake Recovery Act and 

Building Code amendments coordinated governance and decision-making processes for 

recovery actions such as demolitions, red zoning consents, rebuilding and so on (P2, P4, P6, 

P7, P13, P17). The Act integrated policies for land use, building, and financial management 

to maximise recovery outputs (CERA, 2012). 

Public confidence and satisfaction: For every successful recovery, it is necessary to gain 

public satisfaction and confidence in disaster-related decisions. This can be measured through 

people’s ownership of the recovery programmes. Measuring public satisfaction and 

confidence in disaster-related decisions by administrations is an important tool for measuring 
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recovery implementation – for example a high rate of community participation and 

involvement in recovery discussions, special systems to communicate with local government 

and people, frequent community meetings conducted to discuss the progress of are all 

indications of recovery. 

Assessment criteria: 

• What is the rate of community participation and involvement in recovery 

discussions? 

Measuring public satisfaction and confidence in disaster-related decisions by administrations 

is an important tool for measuring recovery implementation (CERA, 2013). 

• Is there any special system to communicate with local government and people? 

Upholding community cohesion through group activities, such as proposing sports, 

recreation, arts and cultural programmes to engage the community, help authorities to 

communicate with community. (CERA, 2012; Chang, 2010; Kurata et al., 2011; Lyons & 

Schilderman, 2011). The Christchurch and Waimakariri recovery ensured active society 

involvement and maintained good communication (P13). They adopted measures including 

sign posts, public meetings, newsletters, media releases, notice boards and advertising to keep 

community informed. 

• How often are community meetings conducted to discuss the progress of recovery? 

Frequency of community meetings to discuss the progress of recovery shows progress in 

recovery. The WDC provided relevant, quick and comprehensive information to the 

community after the earthquake (P5). Fast solutions help re-establish the normalcy of 

affected communities (Khasalamwa, 2009). Council tried to reinforce and encourage people 

all the time. 

Recovery authorities: Tailor-made creation of a separate body to improve recovery 

activities can play a key role in the restoration process. Other factors that play a key role in 

the restoration process include the creation of a separate body to improve recovery activities; 

high functioning recovery authorities; high extent of collaboration with public and private 

partners, as well as stakeholders, involved in recovery; and stakeholder satisfaction with the 

functioning of the recovery authority. 
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Assessment criteria: 

• How is the recovery authority functioning? 
Creation of a separate body to improve recovery activities also plays a key role in the 

restoration process (Olshansky, 2005). CERA was initiated by government soon after the 

earthquake and deployed experts from public and private groups (P2, P5, P4). In 

Christchurch, CERA took responsibility for the reconstruction plan, identifying stakeholders, 

and setting goals and standards (P1) 

• What extend they are collaborating with public and private partners as well as 

stakeholders involved in recovery? 

CERA created recovery strategy though collecting community opinions from web, feedback 

drop, public workshop, owner driver project and other professional bodies.” P10 commented, 

“Some experts keep moving in between and this lack continuation of process and of course 

made time delay”.  

• Are stakeholders satisfied with the functioning of the recovery authority? 

Facilitation and collaboration between various partners and their satisfaction with recovery 

activities ensures commitment to recovery (UN, 2005). CERA ensured stakeholders’ 

satisfaction in various levels of recovery; before developing the RS, the government gathered 

all information from various sectors, prioritising the community. CERA developed its RS 

side by side with stakeholders and prepared recovery outcomes to evaluate recovery progress. 

Standard operating procedures: individual role allocation is critical to avoid duplication 

in recovery activities. Standard quality assurance methods, in line with local councils; 

authorities ensuring the quality of materials used in restoration; specific training conducted 

for quality assurance; facilitation and collaboration between various partners, and their 

satisfaction with recovery activities, all ensure commitment to recovery.  

Assessment criteria: 

• Is there any standard operating procedure for various stakeholders involved in 

recovery? 

Constructive relationships and role allocations lead to effective functioning without 

duplication (Monday, 2002; Twigg, 2007). Interviewee P5 stated it was very important to 



Chapter 8 - Results 

170 

assign standard operating procedures for disaster recovery. In the Waimakariri recovery, they 

assigned roles for each of their team members and that turned into a huge success (P4). 

• How do standard operating procedures get amended? 

Stakeholders need to set of standards for the process and goals in order to achieve better 

recovery (Clinton, 2006). In Christchurch, one interviewee commented “We have done an 

amazing job in terms of the implementation of that programme and looking for the synergies 

where various groups are working on the same sorts of things and can be worked together and 

make sure we are plugging those gaps and getting opportunities. P4 

• Are stakeholders aware of their specific roles? 

Establishing roles and responsibilities for the stakeholders helps to split responsibilities and 

avoid duplication in recovery efforts (Twigg, 2007; Monday, 2002). Interviewee P5 stated it 

was very important to assign standard operating procedures for disaster recovery. 

Functional partnerships: Functional partnerships between the public and private partners 

are required for a comprehensive recovery strategy. Linkages between organisations will 

improve the integration of recovery activities. High extent of satisfied private and public 

partners was proof for healthy partnerships. 

Assessment criteria: 

• What extent of collaboration does the private and public partners possess? 

Functional partnerships and linkages between organisations are tools to analyse the 

integration of recovery activities (Haigh et al., 2009). P1 and P2 said that recovery efforts at 

every stage require partnerships and liaising between various partners. These will smooth out 

the functioning of the recovery authority and improve the quality of recovery. Information 

sharing between organisations helps recovery activities (FEMA, 2000). It is recommended to 

have open database accessibility between stakeholders involved in recovery for exchange of 

information, knowledge, contacts and findings. 

• Is there an international and national non-governmental organisation involved in 

the recovery activities? What sort of collaboration is there between the local, 

regional and national governments? 
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CERA and local councils in Christchurch were acting as a linking authority between the 

organisations and other partners. P13 found that practical partnerships assisted their delivery 

of recovery goals. Also, he continues, “I think the governance system that we have had has 

been difficult. I think working in partnership was really good to keep right and there have 

been tensions and difficulties, so central government, local government in the community 

reminds actual reality to get around getting that right I think.” 

Knowledge transfer: academic organisations and research groups should work together 

with the recovery activities to make recovery a success. Knowledge sharing and transfer and 

communication in recovery activities are indicators to measure the efficiency of recovery 

tools – a good extent of collaboration between research groups and academic organisations 

involved in recovery activity, and usage of recent technologies to improve the recovery 

standards are some actions show success.  

Assessment criteria: 

• Are there any research groups and academic organisations involved in recovery 

activity? To what extent are they associated with the recovery activities? 

The Iwi Māori Recovery programme covers housing and redevelopment issues with Māori 

land and reserves, and the restoration of Māori cultural, sports, and health areas. Ongoing 

research on the geotechnical and seismic conditions of greater Christchurch by the Natural 

Hazards Research Platform assists decision making on rebuild concerns, which reflects the 

BBB framework’s recommendation that knowledge of major disasters be retained and 

transferred to relevant organisations involved in post-disaster efforts (Tas, 2010). 

Consultation with various stakeholders and active discussion helped to identify appropriate 

programmes and changes required (P10). Also, “Close monitoring helps us to identify 

shortcomings and helps to improve quality” (P10). 

• Are recent technologies used in improving the recovery standards? 

Technical collaboration between stakeholders and scientific institutions improves the 

standard of recovery (Mannakkara & Wilkinson, 2012b). 

Stakeholder’s engagement: Stakeholder participation and engagement in recovery 

activities facilitate a faster recovery process. Stakeholder participation and engagement in 
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recovery activities, periodic meetings, and awareness training for stakeholders are indicators 

to measure the recovery of the work environment.  

Assessment criteria: 

• Are there any periodic meetings with stakeholders? How can the stakeholder keep 

informed about changes and revisions? 

The quality of recovery depends on the involvement of stakeholders in recovery (Clinton, 

2006). CERA and the city councils-maintained transparency about constraints like funding, 

timelines, resources and resettlement issues; as P7 said, “Transparency has a great demand in 

community, they have the right to know what’s happening. Interviewee P5 pointed out the 

importance of partnerships and maintaining localisation at the time of recovery. Role-

allocation ambiguity was also a challenging issue in recovery (P5). 

• Is there any skill training or awareness training for stakeholders? 

Stakeholder participation and engagement in recovery activities help to measure the recovery 

of the work environment (Twigg, 2007). Recovery authorities in Christchurch helped to 

maintain meaningful relations between various stakeholders. They promoted engagement 

between communities and agencies (P1, P4, P11, P13, P16). “The biggest challenge we faced 

was holding stakeholders together – I think, in the beginning stages, we kept sure 

stakeholders engaged, we did incredibly well” (P6). Creating partnerships and sharing 

information with different stakeholders improve the efficiency of recovery (Mannakkara & 

Wilkinson, 2012b). 

Duration of recovery activities: Speed of recovery activities depends on multiple 

processes in recovery. It can be assessed by measuring social living, assessing infrastructures, 

and community wellbeing, and so on. 

Assessment criteria: 

• How fast is the restoration process? Is the central city back to pre-disaster stage? Is 

the employment rate back to pre-disaster stage? 

Speed of reconstruction is a good means of measuring the progress of recovery activities 

(Rotimi et al., 2009). P13 said that the success of recovery is always measured by quality and 

speed of recovery, which simultaneously requires perfect planning and actions, and that 
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sometimes this causes conflict. Furthermore, a recovery activity faces other challenges like 

long duration, high severity, and market impacts, etc. P7 and P5 mentioned that the 

development was faster and time spans shorter, because, in recovery, decisions are faster than 

in general flow. 

• Is the community back to normalcy? 

Upholding community cohesion through group activities, such as proposing sports, 

recreation, arts and cultural programmes to engage the community, help authorities to 

communicate with community. (Chang, 2010; Kurata et al., 2011; Lyons & Schilderman, 

2011; CERA, 2012). The Christchurch and Waimakariri recovery ensured active society 

involvement and maintained good communication (P13). Frequency and how active these 

groups are, shows progress in community wellbeing. 

Quality assurance: The Building Act ensures building quality and seismic performance 

requirements. Quality assurance includes the assessment of retaining walls, chimney repairs, 

repairs on house super-structures, masonry walls, etc. Standard quality assurance methods in 

line with local councils; authorities ensuring the quality of materials used in restoration; 

specific training conducted for quality assurance; facilitation and collaboration between 

various partners and their satisfaction with recovery activities, all demonstrate commitment to 

recovery.  

Assessment criteria: 

• Do local councils have any quality assurance method with local councils? How are 

the authorities ensuring the quality of materials used in restoration?  

The quality of the reconstruction is important for a resilient future (James Lee Witt 

Associates, 2005). Disaster has always been a window of opportunity. The Christchurch CBD 

itself has seen major improvements to its infrastructure, housing and facilities. P16 mentioned 

the Christchurch CBD bus station as a prime example. P16 continues, “In the recovery 

environment, it is necessary to implement quality assurance measures, because different 

backgrounds and different environments of stakeholders may produce variable quality”. Also, 

long term recovery is a process of learning experience for builders, planners and so on (P8).  
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• Is there any specific training conducted for quality assurance? 

Conducting training sessions to up-skill stakeholders and creating an expert group using 

stakeholders involved for future trainings (Mannakkara & Wilkinson, 2012b) will ensure 

better quality. 

Strategic partner satisfaction: Collaboration between various partners and their satisfaction 

with recovery activities ensure commitment to recovery. The high extent of stakeholders 

involved in decision making, periodic meetings with stakeholders, stakeholders keeping 

informed about changes and revisions, work in collaboration and the developmental plans etc 

guarantee high resilience. Broad awareness of organisational priorities, minimum acceptable 

service levels, and the potential vulnerabilities and breaking point are also actions to gain 

partner satisfaction. . 

Assessment criteria: 

• To what extend are stakeholders involved in decision making? Are there any 

periodic meetings with stakeholders? How does the stakeholder keep informed 

about changes and revisions? How much are they interested in working in 

collaboration? 

Facilitation and collaboration between various partners, and their satisfaction with recovery 

activities, ensures commitment to recovery (UN, 2005). All rebuilding activities require 

planning, customisation, action and delivery. Rebuilding can only be successful with creative 

coordination and facilitation from local- to national-level partners.  

• How were the developmental plans linked? 

CERA’s recovery governance and coordination programme was established to support the 

implementation and monitoring of the RS through guidance and alignment with 

developmental programmes. Financial recovery programmes identify and coordinate 

recovery spending by government (CERA, 2012). 

Monitoring and reporting: Periodic monitoring and reporting helps to understand the gaps 

and progress in recovery activity. 
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Assessment criteria: 

• How the recovery monitored? 

It is evident that monitoring assures the quality of rebuild (Waimakariri Recovery & CERA, 

2012). Furthermore, quantitative monitoring helps to assess the number of 

buildings/businesses restored, and measures public confidence and satisfaction (Clinton, 

2006). Through measuring progress, monitoring should identify the problems of recovery 

activities, best practices learnt from this process, and how to incorporate learned lessons to 

future recovery activities. P12 commented that CERA created a set of goals to identify 

progress and had a clear idea of what the results should look like.  

• What is the frequency of monitoring meetings? 

In the case of long-term recovery cases, setting timelines for monitoring will ensure the 

continuity in data collection as well as the progress of recovery (Clinton, 2006). In 

Christchurch, this continuous monitoring helped them to understand the changing 

requirements of projects and lessons learned evaluated by recovery authorities and translated 

to policies (P15). 

• Is there a timeline and targets to be achieved in a particular time span? 

Although time-bound monitoring ensures the progress of recovery, it is necessary to ensure 

the quality and sustainability of rebuilding. P13 said that the success of recovery is always 

measured by quality and speed of recovery, which simultaneously requires perfect planning 

and actions, and that sometimes this causes conflict. 
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8.4.1 Assessment of Christchurch BBB implementation monitoring and 

stakeholder engagement. 

 

Graph 8-5 Implementation, monitoring and stakeholder engagement assessment. 

 

Christchurch recovery implementation, monitoring and stakeholder management can be 

assessed using the 11 indicators outlined in the previous section. The overall performance of 

the Christchurch and Waimakariri recovery efforts in implementation, monitoring and 

stakeholder management were rated as good, value 3, while public confidence and 

satisfaction, standard operating procedures, and duration of recovery activities were assessed 

as average, value 2 (see Graph 8.5). 

Through the RS, CERA aims to provide overall direction and coordination to all stakeholders 

involved in recovery activities. The strategy aims to give confidence to the community and 

treats the restoration work as an opportunity to renew and revitalise greater Christchurch with 

an enhanced vision. The Christchurch recovery experience will provide lessons for future 

rebuilding activities across the globe. Council tried to reinforce and encourage people all the 
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time. Communication measures like sign posts, public meetings, newsletters, media releases, 

notice boards, advertising, information brochures, and website updates played a vital role in 

keeping rebuilding simple. 

Council established an effective coordination of external resources to share the disaster 

responsibilities. They managed a large amount of donations by simplifying the application 

process, unlike other grants. The other more challenging issue was land supply and housing. 

After integrated geotechnical assessments and land supply, the reports generated by the 

engineers were further assessed by land developers and fast tracked to solve the housing 

problems. CERA established functional partnerships and maintained constructive 

relationships with communities, agencies, non-governmental organisations, and public and 

private sectors, and promoted collaboration through public meetings, workshops, and 

community forums, as advised by BBB. The RS was drafted in consultation with all strategic 

partners and the community, which facilitated links to existing development plans, strategies, 

and policies in greater Christchurch.  

The slow progress in recovery was a big challenge in Christchurch. Demolition activities in 

city centres and discussion with landlords were time-consuming processes for the authorities 

(P1). P7 commented that a shortage of skilled labour and an increased number of construction 

projects delayed construction work. P7 added that the modified Building Act 2010 insisted on 

more advanced construction and that also delayed the process. Though Waimakariri 

progressed well in stakeholder management and role allocation, Christchurch was not 

satisfactory. 

8.5 Conclusion: 

Recovery in Christchurch is still an ongoing process. Even still, Christchurch is returning to 

their pre-disaster stage. Building activity has increased, the unemployment rate has 

decreased, new recreational and activity centres have opened, infrastructures are back in 

action, demolition is almost over, and now greater Christchurch is flourishing with new 

hopes. But it still needs to move forward. Christchurch recovery authorities are expecting for 

an entirely resilient city. 
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9 Development of Online tool 

9.1 Introduction 

This chapter explains the development of an online tool to measure the level of resilience 

achieved in the greater Christchurch rebuild, based on the BBB Framework and indicators 

discussed in the previous chapters. The online tool is a performance-based resilience 

assessment system. The aim of the tool is to help improve the physical, social, economic, and 

environmental conditions of a community, holistically and simultaneously, following 

disasters, to improve overall resilience. The BBB Framework and indicators are an aid for 

achieving better resilience. It is important to know the technical as well as non-technical 

needs of resilient recovery and address existing gaps in order to shape a better resilience 

culture. The assessment of ongoing recovery provides the ability for a community to 

overcome any challenges and be proactive. A resilient community has the ability to reduce its 

vulnerabilities and adapt to risk reduction measures (Lee et al., 2013). A resilient community 

address multiple stakeholder with an improved ability to anticipate disruptions as well as the 

skill to learn from the past (Lee et al. 2013). Developing ways to measure resilience can 

ensure better recovery. 

This online tool to measure resilience achieved through BBB was developed with reference 

to the organisational-resilience health check developed by the Resilience Expert Advisory 

Group (REAG) for the Attorney-General’s Department in Australia. The BBB resilience-

assessment tool measures the status of three key BBB components associated with a range of 

attributes. These attributes can assist in achieving a successful and sustainable recovery after 

a disaster strike. 

The Online Tool for Assessing Resilience Through Build Back Better Indicators is a free 

appraisal which can be applied by many types of stakeholders. It can be used by recovery 

managers, disaster planners, disaster researchers, leaders and key officials in civil defence. It 

is a useful tool for modifying old-fashioned recovery strategies and helps to identify viable 

solutions for a better recovery effort. 
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9.2 BBB Resilience Indicators 

The build back better concept consists of three components to be applied in the reconstruction 

and recovery process, following a disaster, to improve a community’s physical, social, 

environmental and economic conditions, and to create a more resilient community in an 

effective and efficient way 

Dimensions of disaster risk reduction: The structural resilience of any recovery is 

determined by its risk reduction measures: it includes these three key components 

1. Natural environment (NE): Assesses how the natural environment is recovering its 

biodiversity and resources. There are four sub-attributes associated with NE. 

2. Built environment (BE): Weighs up what improvements should be attained in the 

built environment. There are 12 sub-attributes associated with BE. 

3. Land-use planning (LP): Measures how the land-use planning implemented in 

accordance with hazard vulnerabilities will enhance future sustainability. There are 

seven sub-attributes associated with LP. 

Dimensions of community recovery: Community wellbeing is restored by strengthening 

the community and supporting it. Community recovery includes these three key 

indicators: 

1. Psychosocial recovery (PR): Evaluates how well community wellbeing is restored 

and how the community’s abilities are strengthened to bounce back after both the 

present and any future crises. There are eight sub-attributes associated with PR. 

2. Economic recovery (ER): Measures the level at which business and economic output 

restoration is being met and ensures environment sustainability. There are six sub-

attributes associated with ER. 

3. Cultural recovery (CR): Assesses how to conserve the unique traditions and identities 

of the disaster-affected region. There are three sub-attributes associated with CR. 

Dimensions of implementation: Every successful recovery requires effective and 

efficient implementation, which includes these three key indicators: 
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1. Stakeholder management (SM): Assesses how stakeholder participation and 

engagement in recovery activities facilitates the recovery progression. There are eight 

sub-attributes associated with SM. 

2. Legislation and regulation (LR): Evaluate how the special legislation and regulation 

strategies simplify the process of recovery. There are two sub-attributes associated 

with LR. 

3. Monitoring and evaluation (MR): Assess how periodic monitoring and reporting 

helps to understand the gaps and progress in recovery activity. There are three sub-

attributes associated with ME. 

These nine indicators are subdivided again for more precise results, based on the best-practice 

indicators identified in the previous chapters. (Please refer to Appendix 3 [the online tool] for 

the comprehensive list of indicators included in the tool.) The performances of BBB 

indicators are to be assessed, based on performance, with the colours red, orange, yellow and 

green for not achieved, in progress, achieved, and excellent, respectively. 

 

 

9.3 Assessing the Christchurch Recovery 

Assessment tools help record resilience-inducing initiatives and detect areas for 

improvement. Such performance assessments can contribute to the speed and success of 

recovery (McManus et al., 2008). Using assessment tools helps stakeholders understand the 

strengths and weaknesses of an ongoing recovery effort and provides insight into the 

drawbacks.  

The performance-based resilience online assessment tool developed in this study can be used 

for general assessments of recovery. The reliability of assessment depends on the judgement 

of users/interviewees. Professional assessments by the interviewees/ participants can increase 

the reliability of this tool. Each of these indicators is accompanied by a set of sub-questions 

which can be rated according to the answers. The total scores, calculated with their relative 

mean values, are rated as high, good, average and low performance, accordingly. 

 

Low High

1 2 3 4
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STEP 1- Start Performance-Based 
Resilience Assessment Tool 

 

Review of literature on 
BBB tool 

Development Of 
indicators 

STEP 2- Setting high to low 
indicators 

Analyse documents 
 

Prepare and undertake 
interviews 

Analyse data 

STEP 3-Measure action analysis in 
ground realities 

Synthesise findings 
 

Incorporate findings to 
develop propositions 

STEP 4-System resilience 
performance measurement 

Evaluation 
 

Propose possible 
propositions 

STEP 5-Review with practitioners 
and researchers 

Figure 9-1 Performance-based resilience assessment tool: Process.  
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9.4 How the Calculation was Done 

The organisational-resilience health check, designed in partnership with resilient 

organisations researchers and the Resilience Expert Advisory Group (REAG), was 

considered as the model for developing this online tool. Each indicator has four levels of 

scoring, from low to high, to rate the assessment score of the current recovery.  

High: more advanced than the previously existing state.  

Good: Just better than previously existed.  

Average: Recreated the same state as before the earthquake.  

Below average: Not yet achieved the same state as before the earthquake. 

The assessor(s) have to go through each indicator and score each element based on the 

current recovery performance. The Excel sheet generated for this tool (Appendix 3) will 

automatically calculate the combined rating of these attributes and help to generate the final 

result. Based on the high to low profiles of each of these indicators, and the performance data 

to calculate resilience (e.g., at what level the stakeholder expectations are being met), the 

present status of resilience in the recovery effort and the level of progress required can be 

easily assessed. This is necessary, in order to discuss how and why they vary and derive 

practical suggestions to overcome the challenges in recovery and to enhance resilience. 

This measurement tool started with the development of best-practice indicators, based on 

their importance for resilient disaster recovery, followed by high to low profiles of actions. 

This helps in deriving quantitative results. The participants include the disaster recovery 

experts who were involved in various phases of Christchurch recovery. Interviewees were 

requested to identify the status of ongoing recovery efforts in Christchurch, in order to 

identify weaknesses and areas to be improved.  

The BBB resilience model have three vital components, 1, disaster risk reduction, 2, 

community recovery, and 3, implementation, with nine three indicators each:  

Resilience in Natural environment = (NE1+ ………NE4)  

Collated resilience in Natural environment = (NE1+ ………NE4) /4 

Resilience in built environment = (BE1+ ………BE12)  

Collated resilience in built environment = (BE1+ ………BE12) /12 

Resilience in land-use planning = (LP1+ ………LP7)  
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Collated resilience in land-use planning = (LP1+ ………LP7) /7 

Resilience in psychosocial recovery = (PR1+ ………PR8)  

Collated resilience in psychosocial recovery = (PR1+ ………PR8) /8 

Resilience in economic recovery = (ER1+ ………ER6)  

Collated resilience in economic recovery = (ER1+ ………ER6) /6 

Resilience in cultural recovery = (CR1+ ………CR3)  

Collated resilience in cultural recovery = (CR1+ ………CR3) /3 

Resilience in stakeholder management = (SM1+ ………SM8) 

Collated resilience in stakeholder management = (SM1+ ………SM8) /8 

Resilience in legislation and regulation = (LR1+ ………CR2)  

Collated resilience in legislation and regulation = (LR1+ ………CR2) /2 

Resilience in monitoring and evaluation = (ME1+ ………ME3)  

Collated resilience in monitoring and evaluation = (ME1+ ………ME3) /3 

The scores for each of the dimensions are added and averaged to create the overall resilience 

score. The Christchurch recovery calculation is well explained in this study, as shown in 

Table 9.1 which clearly shows that each indicator and dimension is averaged and treated as 

equal in the development of resilience. 

9.5 Testing Tool in Christchurch 

To calculate the percentage of resilience achieved through each factor, get the product of the 

maximum value of performance, 4, which is constant, with the number of sub indicators and 

find the percentage. 

% of total rating = our rating of resilience in the BBB indicator/ 4 *(Total number of 

indicators in each component) 

BBB1. For natural environment, our rating is 10, possible maximum rating 16 

So percentage of resilience rated as 63 
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BBB2. For built environment, our rating is 36, possible maximum rating 48 

So percentage of resilience rated as 75 

BBB3. For land-use planning, our rating is 22, possible maximum rating 28 

So percentage of resilience rated as 79  

Overall disaster risk reduction % = relative mean of BBB1, BBB2, & BBB3 =72.3 

BBB4. For psychosocial recovery, our rating is 18, possible maximum rating 32 

So percentage of resilience rated as 56 

BBB5. For economic recovery, our rating is 16, possible maximum rating 24 

So percentage of resilience rated as 67 

BBB6. For cultural recovery, our rating is 6, possible maximum rating 12 

So percentage of resilience rated as 50  

Overall community recovery % = relative mean of BBB4, BBB5, & BBB6 = 74.3 

BBB7. For stakeholder management, our rating is 21, possible maximum rating 32 

So percentage of resilience rated as 66 

BBB8. For legislation and regulation, our rating is 5, possible maximum rating 8 

So percentage of resilience rated as 63  

BBB9. For monitoring and evaluation, our rating is 9, possible maximum rating 12 

So percentage of resilience rated as 75 

Overall implementation % = relative mean of BBB7, BBB8, & BBB9 = 68 

The disaster risk reduction element in Christchurch is performing with good resilience and is 

rated 72%. Its attribute natural environment shows a resilience of 63%, while the other two 

indicators: built environment and land-use planning show 75% and 79% respectively. The 

overall resilience achieved in the Christchurch recovery, in line with BBB components, is 

67% as shown in Table 9.1 
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Even though, in post-disaster greater Christchurch, the community was aiming towards the 

common goal of a “resilient Christchurch,” the system performance is only 58%. 

Psychosocial recovery displays 56%, whereas economic recovery performs better with 67%. 

Cultural recovery, which makes only 50%, is the least resilience performer.  

Christchurch recovery implementation elements consist of monitoring, legislation and 

stakeholder management which achieve 75%, 66% and 63% respectively. The overall 

performances of implementation, monitoring and stakeholder management were rated as 

68%.  Graph 9.1 illustrates the spider diagram of resilience assessment.             
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9.6 Calculation Resilience Assessment 

Table 9-1  
Resilience Assessment Christchurch 

Online tool for Assessing Resilience with Build Back Better Indicators 

Graph Calculation Spider Graph Calculation 

Indicator 
Your rating 

as % of 
total 

Possible 
max rating 

Your 
rating  

Possible 
max rating % 

Max rating 
as % of 

total 
Disaster Risk 

Reduction 
Community 
Recovery 

Implement
ation 

Natural environment 63 100 10 16 63% 8 63 0 0 
Built environment 75 100 36 48 75% 23 75 0 0 
Land-use planning 79 100 22 28 79% 13 79 0 0 

Psychosocial recovery 56 100 18 32 56% 15 0 56 0 
Economic recovery 67 100 16 24 67% 11 0 67 0 

Cultural recovery 50 100 6 12 50% 6 0 50 0 
Stakeholder 

management 66 100 21 32 66% 15 
0 0 66 

Legislation and 
regulation 63 100 5 8 63% 4 

0 0 63 
Monitoring and 

evaluation 75 100 9 12 75% 6 
0 0 75 

TOTAL 592.1130952 900 143 212 67% 100 
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Graph 9-1 Results spider diagram. 
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9.7 Improvement propositions 

Disaster risk reduction: 

• Prioritise the recovery activities as a progression cycle: for example, disposal of 

disaster waste can increase amenity values quality; amenity values quality helps in 

protecting natural resources and altogether enhances biodiversity. 

• Pre-hazard groups to understand, address and eliminate hazard threats: for example, 

after adapting to the integrative community-based approach, the Earthquake Recovery 

Committee comprising the Mayor, all councillors and the Kaiapoi Community Chair 

meet monthly and decide on earthquake-related issues. 

• Adopt best available information: for example, risk zone, technical, as well as quality, 

to improve structural safety. 

• Acquisition of assets in risk zones: for example, CERA managed consents from 

landlords and facilitated communication between insurers and the community. P8, P7, 

P5 stated that CERA’s intervention with councillors, developers and land owners 

helped to remove barriers. 

• Restoration of travel and transportation facilities: for example, restoration of 

mobility through the disrupted environment, good connectedness and accessibility for 

safe travel choices. 

Community Recovery 

• Participation in cultural and sports activities: for example, the Christchurch and 

Waimakariri recovery ensured active society involvement and maintained good 

communication (P13). Frequency of community events, and how active these groups 

are, shows progress in community wellbeing. 

• Heritage retention: archiving earthquake stories; memorial space development; 

retaining archaeological sites, heritage spaces, indigenous landscapes, and places 

with cultural significance: for example, the Christchurch earthquake recovery process 

has highlighted the importance of strengthening measures for historic monuments and 

buildings. It is essential to ensure protection of heritage collections with local 

significance. It is important to retain archaeological sites, heritage spaces, indigenous 
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landscapes, and places with cultural significance to Ngai Tahu, including wahi tapu 

and wahi taonga areas. 

Implementation 

• Intensifying use of media: for example, in Waimakariri, authorities encouraged people 

and adopted measures including installing signposts, public meetings, newsletters, 

media releases, notice boards and advertising. 

• Provision of advice and support: Roles and duties of each stakeholder must be 

enacted with policy: for example, ensuring close relations between the scientific 

communities and governing bodies will assist in sustainable development and in 

deploying the right governing structures with the right person in the right place. 

• Overlapping policies, localised planning and integration with developmental plans: 

for example, CERA’s recovery governance and coordination programme, established 

to support the implementation and monitoring of the RS through guidance and in 

alignment with developmental programmes. 

• Limiting and managing of projects: for example, development of overall recovery 

programme and separate recovery plans for each project created a little confusion in 

Christchurch recovery. It is better to limit and manage projects in a centralised 

system. 

This observable process can contribute to disaster resilience – for national, state and local 

governments, NGO’s and other stakeholders involved in recovery measures, to interpret the 

status of ongoing processes and excel themselves in achieving resilience goals. 

9.8 Conclusion 

The success of disaster recovery depends on the key components explained above. Direct and 

indirect contributions to risk reduction, community recovery and implementation decide the 

success of recovery. This assessment tool measures resilience and assists in improving 

resilience in disaster recovery. Furthermore, better resilience parallels improved disaster 

preparedness. The outcome of this investigation identifies the potential gaps in recovery and 

this tool helps in transforming community to a resilient future. The development of this tool 

is beneficial to all professionals involved in disaster risk management. 
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Improving resilience is the primary goal of any disaster-affected country. This online tool has 

analysed how the modified BBB concept supported and informed the disaster management 

systems applied in the Christchurch earthquake recovery. This tool will give confidence to 

the professionals working in disaster management. This tool can be used to identify the gaps 

of any ongoing recovery. The Christchurch recovery experience will provide lessons for 

future rebuilding activities across the globe. 
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10 Thesis Overview and Summary 

10.1 Introduction 

The Canterbury earthquakes in 2010 and 2011 caused massive destruction to Christchurch. 

The extent of damage and impact led to the creation of CERA, which was tasked with 

managing the recovery and rebuilding activities in greater Christchurch, to support central 

government. This research conducted an investigation into the effectiveness of BBB in the 

recovery process after the 2010–2011 earthquakes in greater Christchurch, New Zealand. The 

BBB’s impact was assessed in terms of its five key components: 1) built environment, 2) 

natural environment, 3) social environment, 4) economic environment, and 5) 

implementation process. This research poses the question, Do Build Back Better concepts, 

in-line with Mannakkara and Wilkinson’s modified BBB Framework, contribute to 

enhanced post-disaster recovery and community resilience? 

To organise this research, seven questions were addressed using corresponding research 

objectives, as shown in Table 10.1. 

Table 10-1  
Research Questions and Objectives 

Research sub question Research objectives 

How does Mannakkara and Wilkinson’s 
modified BBB Framework apply to the 
recovery of Christchurch City and 
Waimakariri following the Canterbury 
Earthquakes? 

To investigate the factors which interrelate 
in post-disaster recovery management  
 

What improvements do Mannakkara and 
Wilkinson’s modified BBB Framework and 
BBB indicators need to ensure better 
resilience in post-disaster recovery? 
 

To analyse and measure the impact BBB 
propositions in subcategories of aspect of 
post-disaster recovery and to identify the 
factors that need to be resolved in BBB to 
increase resilience  

How can the BBB Framework and BBB 
indicators benefit stakeholders engaged in 
disaster risk reduction, community recovery 
and implementation processes in post-
disaster reconstruction? 

The assessment of stakeholders’ views and 
perspectives on BBB application and the 
complex factors they face in its 
implementation 
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What BBB concepts can be used to support 
pre-disaster resilience planning? 

To identify the recovery factors that need to 
increase resilience 

 

How to measure the performance of BBB 
propositions ongoing recovery processes, to 
increase resilience? 
 

To develop a tool to measure the 
performance of BBB propositions ongoing 
recovery processes, to increase resilience 

 

10.2 Concluding Research Findings 

Research findings of this research are categorised under the corresponding questions. 

10.2.1 How does Mannakkara and Wilkinson’s modified BBB Framework apply to 

the recovery of Christchurch City and Waimakariri following the 

Canterbury earthquakes? 

Research conducted on multi-national case studies and research findings helped to modify the 

existing BBB concept to create a BBB framework which defined and represented the concept, 

as shown in Figure 10.2 (Mannakkara & Wilkinson, 2014). In the Christchurch RS, the main 

areas of risk reduction are in the built and natural environment recoveries. The recovery of 

the built environment focuses on land supply, building activity, central city repair and 

rebuild, horizontal infrastructure and repair, ease of travel and transportation; while the 

recovery of the natural environment considers the management of earthquake waste, air 

quality, biodiversity, drinking water sources and waterway health.  

As mentioned earlier, the BBB strategy addresses the basic issues of structural designs and 

land-use planning. The BBB concept also supports community-driven hazard assessment. 

Community recovery in the BBB concept aims to build a culture of resilience and 

preparedness. In the RS, economic recovery is focused on business activity, economic output, 

economic confidence, the labour market, insurance progress and recovery of the CBD. The 

priorities of social recovery include quality of life, educational achievement, mental 

wellbeing, social connectedness, and housing affordability. Cultural recovery includes arts 

participation, cultural events and festivals, sports participation, heritage retention and 

community facilities. 

The BBB components for community recovery adopted in the RS help to attain psychosocial 

and economic recovery, including a capital investment programme to promote investment 
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retention and attraction, with commercially attractive packages, plans to support significant 

projects which can stimulate other investments, assistance with CBD recovery plans, and 

insurance liaison with facilitation by CERA and Treasury to resolve barriers in claim 

settlement. CERA has also facilitated a business environment programme to help the worst 

affected sectors to recover, business support and networks, the creation of a business-friendly 

environment, and proper monitoring and reporting.  

BBB recommendations adopted for Christchurch include training programmes for improving 

existing livelihoods and acquiring new skills (Haigh et al., 2009; Robinson & Jarvie, 2008); 

providing business support and counselling services, and providing incentives such as 

subsidised accommodation to attract builders (Mannakkara & Wilkinson, 2012); as well as 

cash for work, asset replacement and training programmes (Haigh et al., 2009). A labour 

market programme is another key initiative facilitated by CERA to ensure employment 

opportunities for people displaced from their jobs, and sufficient supply of skilled labour for 

the rebuild. 

Through its community resilience programme, CERA aims to empower and capacitate local 

communities to drive their own recovery. The programme engages the community and 

provides timely psychosocial support, especially to vulnerable groups – as recommended in 

BBB propositions arranging specialised assistance for vulnerable communities (Clinton, 

2006; James Lee Witt Associates, 2005; Khasalamwa, 2009), ensuring community 

participation (Batteate, 2006; Murphy, 2010), empowering disaster-affected communities to 

take responsibility for recovery effort (Clinton, 2006; Monday, 2002; UN, 2005), organising 

group activities for social recovery (Chang 2010; Lyons & Schilderman, 2011), and needs 

assessment of the affected community (Khasalamwa, 2009). The Residential Red Zone 

programme is another effort to coordinate and support individuals in the red zone and is a 

comprehensive resettlement strategy created with community consent, in line with the 

recommendations of Mannakkara and Wilkinson (2012). 

Monitoring and implementation require strong leadership skills. It is important to track the 

recovery and understand the local requirements to improve the quality of recovery. These 

activities keep the restoration activities relevant and current. The RS is in line with BBB 

components in two respects: 
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• Management of stakeholder relations – through creating a recovery authority and its 

duties, creating partnerships, grass-root level involvement, quality assurance and 

training; and  

• Legislation and regulation process – by compilation and facilitation of recovery 

activities.  

CERA’s recovery governance and coordination programme was established to support the 

implementation and monitoring of the RS through guidance and alignment with 

developmental programmes. The recommendations adopted from the BBB framework are: 

financial recovery programmes to identify and coordinate recovery spending by government; 

creation of a separate body to act as the recovery authority, to help improve the management 

of post disaster activities (Olshansky, 2005); development of standard operating procedures 

by the recovery authority to avoid duplication (Monday, 2002; Twigg, 2007); and local 

government as the key stakeholder in the recovery effort, responsible for managing local-

level activities (Twigg, 2007).  

10.2.2 What improvements do Mannakkara and Wilkinson’s modified BBB 

Framework and BBB indicators need to ensure better resilience in post-

disaster recovery? 

As the escalating rate of disasters shifted thinking to the pre-disaster phase, from the post-

disaster phase, BBB needed to change, from reactive steps to proactive steps. As a result, the 

disaster risk-reduction phase in BBB has to develop preparedness measures such as hazard 

identification, vulnerability analysis, disaster risk reduction training, and early warning. 

Effective disaster management reduces vulnerability to natural disasters (Oh et al., 2010). 

Processes that can reduce or eliminate risk include identifying, analysing, evaluating, 

treating, educating and empowering, communicating and consulting, and monitoring and 

reviewing. Tailor-made preparedness measures will help a community to keep ownership of 

disaster activities. However, the original BBB framework fails to address post-disaster 

concerns about the natural environment, matters of disaster preparedness, early warning 

systems and immediate risk resolutions. In the greater Christchurch restoration, CERA has 

made pre-disaster management issues and the natural environment important matters for 

consideration. The natural environment recovery programme in greater Christchurch assessed 

the extent of damage to the natural environment and derived the best tools to help with 

recovery. 
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For community-based preparedness, it is necessary to inform, consult, involve, and 

collaborate, empowering community with perfect evacuation and response plans. Enhancing 

disaster preparedness requires coherent guidelines for community recovery and response after 

a disaster event, and specific operating procedures for stakeholders. Developing a mitigation 

plan, effective implementation, legislation and monitoring, and evaluation, all remain key to 

implementing a successful preparedness plan.  

10.2.3 How can the BBB Framework and BBB indicators benefit stakeholders 

engaged in disaster risk reduction, community recovery and 

implementation processes in post-disaster reconstruction? 

Disaster risk reduction is a collaborative effort. It is necessary to determine specific roles for 

each stakeholder to avoid duplication. Efficient recovery requires effective stakeholder 

engagement, implementation and leadership. Management of stakeholders, legislation and 

regulation, and monitoring and evaluation are crucial factors in the BBB framework. CERA’s 

recovery governance aimed to support implementation and monitoring through guidance and 

alignment with developmental programmes. Creation of a separate body, CERA, as the 

recovery authority helped improve the management of recovery activities. 

The Central Christchurch Development Unit led the CBD redevelopment with vibrant vision. 

Specific recovery programmes such as the Iwi Māori Recovery programme covered housing 

and redevelopment issues with Māori land and reserves, and the restoration of Māori cultural, 

sports, and health areas, financial recovery programmes, environmental recovery programmes 

and so on. Ongoing research on the geotechnical and seismic conditions of greater 

Christchurch by the Natural Hazards Research Platform assists decision making on rebuild 

concerns, which reflects the BBB framework’s recommendation that knowledge of major 

disasters be retained and transferred to relevant organisations involved in post-disaster 

efforts. 

Functional partnerships and linkages were established between organisations in Christchurch 

and Waimakariri through the governing body’s constructive relationships with communities, 

agencies, non-governmental organisations, and the public and private sectors. Locally 

affected societies and communities were prioritised, they hold regular meetings, and produce 

newsletters and pamphlets to create collaboration and open communication, and to ensure 

local involvement, in order to address local needs. The government consulted with 
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communities, scientific organisations, and public and private organisations, and developed an 

owner-driven RS. Another proposition is quality assurance and training with an aim to 

improve future recovery processes.  

The overall performance of the Christchurch and Waimakariri recovery efforts in 

implementation, monitoring and stakeholder management were rated as good, while public 

confidence and satisfaction, standard operating procedures, and duration of recovery 

activities were assessed as average (see Table 9.1). CERA (2012) prepared recovery 

outcomes to monitor the rebuilding activities (wellbeing survey; P5). 

10.2.4 What BBB concepts can be used to support pre-disaster resilience 

planning? 

The disaster risk-reduction phase in BBB has to develop preparedness measures such as 

hazard identification, vulnerability analysis, DRR training, and early warning. Effective 

disaster management reduces vulnerability to natural disasters (Oh et al., 2010). Identifying, 

analysing, evaluating, treating, educating and empowering, communicating and consulting, 

and monitoring and reviewing are processes that can reduce or eliminate risk. Tailor-made 

preparedness measures will help communities to keep ownership of disaster activities. 

However, the original BBB framework fails to address post-disaster concerns about the 

natural environment, matters of disaster preparedness, early warning systems and immediate 

risk resolutions. In the greater Christchurch restoration, CERA has made pre-disaster 

management issues and the natural environment important matters for consideration. The 

natural environment recovery programme in greater Christchurch assessed the extent of 

damage to the natural environment and derived the best tools to help with recovery. 

For community-based preparedness, it is necessary to inform, consult, involve, and 

collaborate, to empower the community with perfect evacuation and response plans. 

Enhancing disaster preparedness requires coherent guidelines for community recovery and 

response after a disaster event, and specific operating procedures for stakeholders. 

Developing mitigation plans, effective implementation, legislation and monitoring, and 

evaluation, remain key to implementing a successful preparedness plan.  
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Figure 10-1 BBB modification suggestion. 

10.2.5 How to measure the performance of BBB propositions ongoing recovery 

processes, to increase resilience? Does BBB relate to better post-disaster 

resilience in communities? 

The modified BBB relates to every aspect of disaster management such as hazard 

identification, hazard zone mapping, land-use planning, integrating with developmental 

plans, educating and empowering community, socioeconomic recovery, policy 

implementation, and so on. It aims for better resilience and safer communities. 
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Figure 10-2. BBB concept. 

Figure 10.1 illustrates how the modified BBB aims to create more resilience than existed 

before the disaster. If the resilience of the community before the disaster strike is R1, after 

restoration the resilience of the affected system should increase to R2. The effect of BBB can 

therefore be expressed by the following equation: BBB = R2-R1. 

Every reconstruction activity aims to not only restore to the pre-event conditions, but also to 

improve on them. Each disaster experience can generate lessons for future rebuilding 

activities. This is the BBB property of creativity and is represented by a gain in resilience 

(Maguire & Hagan, 2007). More effective application and adaptation of BBB promises better 

resilience in the future.  
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Figure 10-3 The key BBB characteristics. 

Figure 10.2 illustrates the key BBB characteristics of Figure 10.1 and in graphic form. When 

a disaster strikes, the level of damage a system suffers is related to its robustness. The time 

period required for the community to return to normal life is related to the rapidity/recovery 

characteristic and the enhancement of the pre-event state is the creativity or build back better 

characteristic of the system, known as “gained resilience” or “increased resilience.” 

The general characteristics of BBB in relation to resilience are: 

1. An outcome: BBB is a concept for implementing disaster-management activities, 

especially post-disaster restoration strategies. Coordinated implementation, risk-

reduction actions, education and community empowerment can achieve more stability 

after a catastrophe. Only then can BBB and improved resilience be achieved, which is 

the end result of a collective and coordinated activity. 

2. They are variable: There is no fixed score for resilience or BBB; it varies with 

geography, event type, socioeconomic conditions, etc., and also depends on the 

robustness, redundancy, rapidity, resourcefulness and creativity of the community 

(Roisman, 2005). If BBB is high, resilience will also be high. 

3. Not a single trait: Many components are associated with the success of disaster 

restoration. Depending on the performance of contributing factors, the end result may 

vary. Each and every factor in recovery activities is equally important for achieving 

s 
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better resilience. Failure in any of the factors can affect the functioning of all other 

activities. 

4. Multiple dimensions: Both BBB and resilience have multiple dimensions. The 

technical, organisational, social and economic dimensions of BBB enhance the 

recovery activity to attain good resilience. 

5. The result of a proper disaster-management effort: BBB needs a holistic vision, 

insight, and good implementation strategies. The better BBB, the better the resilience. 

Table 10-2  
Resilience Assessment Christchurch 

Graph Calculation Resilience Assessment 

Indicator 
Your rating 

as % of 
total 

Possible 
max 

rating 

Your 
rating  

Possible 
max 

rating 
% 

Max 
rating 
as % 

of 
total 

Natural environment 63 100 10 16 63% 8 
Built environment 75 100 36 48 75% 23 
Land-use planning 79 100 22 28 79% 13 

Psychosocial recovery 56 100 18 32 56% 15 
Economic recovery 67 100 16 24 67% 11 

Cultural recovery 50 100 6 12 50% 6 
Stakeholder 

management 66 100 21 32 66% 15 

Legislation and 
regulation 63 100 5 8 63% 4 

Monitoring and 
evaluation 75 100 9 12 75% 6 

TOTAL 592.1130952 900 143 212 67% 100 
 

The key indicators identified in this are used to assess the progress of reconstruction as well 

as to further refine the BBB concept. A continually evolving recovery strategy, with clear 

assessment tools, is vital to improve reconstruction and recovery activities. 

10.3 Changes Required for Improving Resilience through BBB 

With the escalating rate of disasters shifting thinking to the pre-disaster phase from the post-

disaster phase, BBB needed to change from reactive steps to proactive steps. As a result, the 

disaster risk reduction phase in BBB has to develop preparedness measures such as hazard 

identification, vulnerability analysis, DRR training, and early warning. Effective disaster 
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management reduces vulnerability to natural disasters (Oh et al., 2010). Processes that can 

reduce or eliminate risk include identifying, analysing, evaluating, treating, educating and 

empowering, communicating and consulting, and monitoring and reviewing. Tailor-made 

preparedness measures will help communities to retain ownership of disaster activities. 

However, the original BBB framework fails to address post-disaster concerns about the 

natural environment, matters of disaster preparedness, early warning systems and immediate 

risk resolutions. In the greater Christchurch restoration, CERA has made pre-disaster 

management issues and the natural environment important matters for consideration. The 

natural environment recovery programme in greater Christchurch assessed the extent of 

damage to the natural environment and derived the best tools to help with recovery. 

 

Figure 10-4 BBB modification suggestion B. 

For community-based preparedness, it is necessary to inform, consult, involve, and 

collaborate, empowering communities with perfect evacuation and response plans. Enhancing 

disaster preparedness requires coherent guidelines for community recovery and response, 

after a disaster event, and specific operating procedures for stakeholders. Developing 

mitigation plans, effective implementation, legislation and monitoring, and evaluation, 

remain key to implementing a successful preparedness plan.  
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10.4 Future Research Application and Recommendation 

Resilience and BBB still remain new concepts, and it is necessary to encourage better 

resilience before and after a disaster. Preparedness, response, recovery and mitigation are the 

four major aspects of disaster management. This thesis opens the path for a future research in 

Christchurch on preparedness measures and the particular responsibilities or roles required to 

ensure resilience. This incorporates revising the specific features within each of the three key 

principles, which have been maintained from the development of the Build Back Better 

framework. The proposed preparedness phase of BBB helps to improve resilience. 

Conducting research into the successful recovery will be helpful in improvising plans. This 

research can be continued into the future by conducting a longitudinal case study to further 

improve the online test tool. 

10.5 Research Limitation 

This section discusses the limitations of this research and how these can be addressed in 

future. The number of interviewees, lack of information validation for the tool, lack of 

continuity with same officials were the major limitations. 

Studying an ongoing recovery poses many challenges. It is very hard to get a clear 

understanding of the recovery environment. The data collected was limited to interviewees 

who were willing to participate in this research study, and those who were available changed 

their office and positions frequently, making data collection more difficult. This study was 

limited to the views and perceptions of officials in the Christchurch recovery. Consequently, 

findings in this research may not represent the view of the whole Christchurch recovery. 

Indeed, this aspect can be considered as a potential area of future BBB study. Future studies 

can refine the measurement indicators and also can add other key indicators which can 

influence disaster recovery and resilience. Although the recovery was rated in the quantitative 

phase, it is important to do the assessment after the recovery activities to know the actual 

resilience achieved. 

The critical BBB propositions need further improvements, and which could be made by 

studying a wider range of case studies and with more frequent monitoring of data. With these, 

BBB could create more sustainable, resilient communities. 

This research has outlined the key modified BBB propositions, in the pre-disaster stage as 

well as post-disaster event, to empower the recovery environment, and examined how they 
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relate to risk reduction actions in greater Christchurch. The status of the ongoing 

Christchurch recovery was assessed, and attention drawn to the data gaps and downscaling 

factors present. The findings of this study, especially the performance-based resilience-

assessment system, will help governing bodies to identify and fill the gaps in their recovery 

plans. 
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Appendix 1: Ethics Documents 

Participant Information Sheet 

Department of Civil & Environmental Engineering 

20 Symonds Street, Auckland, New Zealand 

Telephone: 6493737599 ext.: 881666; Facsimile 6493737462 

The University of Auckland, Faculty of Engineering 

Private Bag 92019, Auckland 1142 New Zealand 

 

IMPROVING THE EFFICIENCY AND EFFECTIVENESS OF THE RECONSTRUCTION 

PROCESS 

Participant Information Sheet (PIS) for Manager 

Title of Project:  Establishing the relationship between Post-Disaster 

Reconstruction and Community Resilience and improving the 

efficiency and effectiveness of the Reconstruction Process 

Name of researchers: Sandeeka Mannakkara, Tinu Rose Francis, Mark Bassett 

Degree: PhD/ME in Civil Engineering 

Department: Civil and Environmental Engineering 

Research supervisor: Professor Dr. Suzanne Wilkinson 

Project Description 

The aim of this study is to develop an integrated framework to maximise efficiency and 

improve community resilience under the circumstance of post-disaster reconstruction. In 

order to achieve this goal, it is important to do the following: 

• Investigate Post-Disaster Reconstruction processes that are currently in place by 
conducting case studies and fieldwork 

• Determine and analyse successes/failures of current practices 

• Establish the importance of Community Resilience in the Reconstruction Process 
from case studies 



Appendix 1: Ethics Documents: Participant Information Sheet 

205 

• Discover a framework which can enhance the successfulness and efficiency of the 
Reconstruction Process to create a better, more resilient community and built 
environment 

 

Your participation is very valuable to the outcome of the research due to your vast 

knowledge and experience in the field of post-disaster reconstruction. The information 

you provide about currently employed reconstruction practices as well as your own 

insights would be extremely useful to understand the various aspects of post-disaster 

reconstruction in the aftermath of a large-scale natural disaster. You have been selected 

to participate in this research based primarily on these facets. 

The possible benefits you may gain from taking part in this research are as follows: 

• You will gain satisfaction from having the opportunity to explain the successes of 
the reconstruction work you have been involved in so far. 

• You can discuss your opinions and introduce original ideas about the 
reconstruction process to benefit the research and improve the process in the 
future. 

• The information you provide will be referred to in my publications which will 
give you a sense of satisfaction, pride and recognition for your work. 

• You will receive the results/reports that I produce about the findings I make 
which will help you in your practice. 

Data Collection 

he data collection undertaken will involve open-ended interview questions designed to 

address the above aspects in the case of real-world post-disaster reconstruction 

practices. The interview duration will be up to one hour in length. We would like to 

audio-record the interviews with your permission. However you may request for the 

recording to be stopped at any time if you wish. 

Data Storage/Future Use 

The recorded interviews will be stored electronically with no third party and/or un-

authorized access to the data. We will transcribe the recorded material. Following this 

the data will be analysed to give a better understanding of reconstruction processes and 

help identify research gaps and problems that need to be overcome. This information 

will ultimately be used in PhD and ME thesis research as well as any journal papers 

and/or conference papers the researchers may produce and publish. 
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Participant Withdrawal 

You have the right to withdraw your participation at any time during the interview as 

well as after the interview has taken place by informing the research team within a 

period of two months after data collection.  

You may request for a copy of the electronic files of the raw data and/or transcriptions 

of the audio-recordings and will be given the opportunity to edit the 

recordings/transcriptions if you wish. The raw data will be stored for a maximum of 6 

years after which it will be destroyed by me personally.  

 

Data Publication 

We wish to use your name and/or position and organisation in the final thesis and any 

publications produced with your permission. We will notify you of the results and 

conclusions drawn from the collected data as well as any publications produced 

including information gathered from you. 

Contact Details: 

All queries and concerns regarding the research project can be addressed: 

Researcher: Sandeeka Mannakkara 

Mobile: +64 21 1866152  
Email:  sman121@aucklanduni.ac.nz 
 
Researcher: Tinu Rose Francis 
Mobile: +64212370258 
Email:  tfra054@aucklanduni.ac.nz 
 
Researcher: Mark Bassett 
Mobile: 027 3268 303. 
Email:  mbas759@aucklanduni.ac.nz 
 
 
Supervisor: Professor Suzanne Wilkinson   
Phone:  +6493737599 ext. 88184         
Email:  s.wilkinson@auckland.ac.nz         
 

mailto:sman121@aucklanduni.ac.nz
mailto:tfra054@aucklanduni.ac.nz
mailto:mbas759@aucklanduni.ac.nz
mailto:s.wilkinson@auckland.ac.nz
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HOD:   Prof. Pierre Quenneville 
Phone:  +6493737599 ext. 87920 
Email:  p.quenneville@auckland.ac.nz 
 

For any concerns regarding ethical issue you may contact the Chair,  

The University of Auckland Human Participants Ethics Committee, the University of 

Auckland Research Office, Private Bag 92019, Auckland 1142, Telephone 09373-7599 

ext. 87830/83761. Email: humanethics@auckland.ac.nz 

 

APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN PARTICIPANT ETHICS 

COMMITTEE ON 03 December 2013. FOR (3) YEARS REFERENCE NUMBER7028/10 

December 2016 

mailto:p.quenneville@auckland.ac.nz
mailto:humanethics@auckland.ac.nz
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Consent Form 

 

 

 
Department of Civil & Environmental Engineering 

20 Symonds Street, Auckland, New Zealand 

Telephone: 6493737599 ext.: 881666; Facsimile 6493737462 

The University of Auckland, Faculty of Engineering 

Private Bag 92019, Auckland 1142 New Zealand 

 

IMPROVING THE EFFICIENCY AND EFFECTIVENESS OF THE RECONSTRUCTION 

PROCESS 

Consent Form (CF) for Manager 

(This form will be held for six years) 

 

Title of Project:  Establishing the relationship between Post-Disaster 

Reconstruction and Community Resilience and improving the 

efficiency and effectiveness of the Reconstruction Process 

Name of researchers: Sandeeka Mannakkara, Tinu Rose Francis, Mark Bassett 

Department: Civil and Environmental Engineering 

Research supervisor: Dr. Suzanne Wilkinson 

I agree to voluntarily take part in this research study undertaken by Tinu Rose Francis. I 

have read the Participant Information Sheet (PIS). I understand the nature of the 

research and the basis on which I have been selected. I have had the opportunity to ask 

questions and have them answered to my full satisfaction. 

• I understand that the raw data gathered during the interview will be stored 
securely within The University of Auckland premises for six years and will 
subsequently be destroyed by June 2019 by appropriate means. 

• I understand that the duration of the interview may be up to one hour in length. 
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• I agree/do not agree for the interview to be audio-recorded to allow the 
researcher to accurately document and analyse the information provided by me. 

• I understand that any audio-recording done under my permission will be 
transcribed by the researcher herself without the involvement of any third party. 

• I understand that I may choose to have the recorder turned off at any time during 
the interview. 

• I understand that I may request a copy of the raw data collected during the 
interview and/or the researcher’s transcription to be reviewed and edited as I 
wish and provide further feedback to the researcher if necessary. 

• I agree/do not agree to give consent for my name and/or position/status and 
organisation name to be stated in any publications made by the author. 

• I understand that I will get updates, summary of research findings, articles, 
conference papers and final thesis of the researcher which mentions any 
information obtained from me. 

• I understand that I am able to withdraw from the interview at any time during 
the interview as well as any time after the interview has taken place by 
informing the researcher within a period of two months after data collection. 

 

Signature:   …………………………………… Date:………………………………………........................ 

Name:   ………………………………………………………………………………………………………… 

Email:   …………………………………………………………………………………………………………. 

APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN PARTICIPANT ETHICS 

COMMITTEE ON 03 December 2013. FOR (3) YEARS REFERENCE NUMBER7028/10 

December 2016 
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Appendix 2: Interviews 

Semi-Structured Interview 

 

 

 

 

Department of Civil & Environmental Engineering 

20 Symonds Street, Auckland, New Zealand 

Telephone: 6493737599 ext.: 881666; Facsimile 6493737462 

The University of Auckland, Faculty of Engineering 

Private Bag 92019, Auckland 1142 New Zealand 

 

 

Semi structured interview 

(Focus group: Disaster Management experts, Building professionals, Local authorities and Community) 

The aim of this semi structured interview is to analyse the reconstruction practices existing and to 

identify the improvement strategies for more comprehensive and sustainable resilience. This 

interview is designed to explore the applicability of ‘Build Back Better’ in disaster management.  

 

I assure the participants that the questionnaire is anonymous and the details provided by you will 

be confidential and will not be shared with anyone else. I am so grateful to you for the valuable 

information you provided for the quality enhancement of this research. 

 

Interviewee:     Position:  

Gender:  

Organization:     Experience:  

Time and Date:     Venue: 

Record taken by:    Interviewer: 
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Interview Questionnaire 

Section 1: General assessment of Recovery activities: 

1. In your experience, what factors do you feel are the key success areas of reconstruction? 

2. How did you prioritize the reconstruction activities? 

3. Did your group use any framework or special management tools to assist with 
reconstruction activities? 

i. Did it differ from past disaster management activities? If so how? 

ii. Do you think it’s successful? 

iii. Do you feel there are any gaps in your present action plan? 

4. Do you follow any standard operating procedure for restoration activities? 

5. What does “build back better:” mean to you? 

6. What does “resilience” mean to you? 

Section 2: Strategy, Governance and Legislation: 

1. What type of governance system is useful for reconstruction? 

2. Who are the main stakeholders and how were they incorporated into the rebuild?  

3. What are the post-disaster projects implemented in the affected area? 

• How have these projects improved reconstruction programs? 

4. How was the reconstruction progress monitored? 

• Are there any guidelines or framework for monitoring the recovery? 

5. Did building codes get changed? And if so what was the impact? 

6. Have there been any improvements made in construction quality and structural 
integrity of reconstruction? If so, what are they? 

7. What lessons have been learnt from the Earthquake recovery regarding permit 
procedures to facilitate reconstruction? 

8. What impact will these changes have on future projects? 

Section 3: Design & Construction: 

1. What are the legislative changes that have been made following the earthquakes which 
have assisted in the reconstruction of built infrastructure? 

2. Who has the responsibility of educating staff on legislation changes? 

3. How have the community been educated or notified of these changes? 

4. Are residents and building professionals happy with the revised code? 

5. What new improvements have you made to the housing infrastructure system as a 
requirement since the earthquakes? 

6. What steps have been taken by your authority in order to make the city’s housing 
infrastructure system more resilient? 

7. What are the steps taken to ensure the quality of construction? 
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8. How has the improvement of building codes impacted on construction quality and 
structural integrity of reconstruction? 

9. How have major health and safety law changes (Work & safety NZ) been incorporated 
into design works and the construction process? 

10. Are there any residual issues to do with design and construction? And if how do you 
feel these issues could have been prevented or minimized? 

11. How was the reconstruction progress monitored? 

12. What is the current status of overall rebuilding of the affected areas? 

Section 4: Land use and Zoning: 

1. What are the changes that took place with regards to land-use change?  

• What was the impact of these changes?  

• Did any of these changes improve resilience? 

2. How was the hazard-zoning and vulnerability assessment done? 

• Was the community involved in that? 

3. How was the community response to relocation? 

• What factors affected the community subject to relocation? 

4.  Are there any residual issues to do with land-use planning? How do you feel these issues 
could have been prevented or minimized? 

Section 5: Communication: 

1. How did the different stakeholders involved in recovery communicate? 

• During disaster event, immediately after the disaster and in the recovery phase 

2. How was the community consulted about reconstruction activities?  

3. What are the successes and failures related to community consultation? 

4. How accessible were authorities to the community? 

5. Do you have any awareness/education programs for various sectors of the community? 

6. How did technical groups communicate with the community? 

7. What are the main issues faced by communication teams at the time of the disaster 
event and in the recovery phases? 

8. How do you feel about the role of communication teams in contributing to the rebuild? 

9. What changes would be made in the consultation process in a similar situation in the 
future? 

Section 6: Community Welfare and Social Recovery: 

1. How did the community participate in the reconstruction activities? 

2. What is your opinion about community participation in reconstruction activities? 

• What are the advantages and disadvantages of community participation 

3. Did communities receive psychological support after the disaster event? 
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• If so, what was the support?  

• How did it assist communities? 

4. How was the community consulted about reconstruction activities?  

5. How did welfare groups support communities in recovery? 

6. Are the Community Recovery Committees set up during recovery after the earthquakes 
still active? And if so, what are their roles now? 

7. What steps have been taken to ensure preparedness in the community to a future 
disaster event? 

8. What is the current status of social recovery among the community?  

9. Do you believe this rate of recovery is sufficient? If not, do you have any suggestions on 
how it could have been improved during early reconstruction and recovery stages? 

Section 7: Economic recovery and Insurance: 

1. How was the livelihood of the people considered during the reconstruction process? 

2. What is the present status of the community’s economy?  

• What support did communities receive to re-establish livelihoods?  

3. What are the projects implemented for the economic recovery of communities?  

• Is there any support system functioning now? 

4. If resources such as time and money were no issue, how do believe your role in the 
rebuild would have changed? How would that have contributed to the city’s-built 
infrastructure being built back better? 

5. How did insurance support communities and business groups in recovery? 

6. Do you believe this rate of recovery is sufficient? If not, do you have any suggestions on 
how it could have been improved during early reconstruction and recovery stages? 

7. What key lessons have been learnt regarding supporting economic recovery in 
response to future disaster events? 

Section 8: Stakeholder Coordination, Planning Monitoring and Evaluation: 

1. Who are the main stakeholders and how were they incorporated into the rebuild?  
2. What are the lessons learned from this disaster event which can be used in future 

disaster situations? 

3. What improvements could be made to reconstruction activities? 

4. What governance system is useful for reconstruction? 

• What are the projects implemented in the affected area after disaster? 

• How did these projects improve reconstruction programs? 

• Who is currently looking after recovery now? What was the transition like? 

5. What key lessons have been learnt about stakeholder role allocation and coordination? 

6. What improvements have been made to improve efficiency in stakeholder coordination 
in the future? 

7. How was the reconstruction progress monitored? 
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8. Are there any guidelines or frameworks for monitoring the recovery? 

9. If there were a shortage of resources such as builders for the rebuild – has this issue 
been addressed to prevent it from happening in future events? 

10. What are the lessons learned for a future disaster? How have you prepared for a future 
disaster? 
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Assessment Definition: 

High: More advanced than the previously existed stage  

Good: Just better than previously existed 

Average: Recreated same as that existed before earthquake 

Below Average: Not yet achieved the same as that before earthquake 

Natural Environment: Indicators 

Indicators Priority Assessment to Recovery 

High Good Average Below 

Average 

Biodiversity and Eco 

systems 

     

Natural Resources      

Disaster Waste      

Amenity Values       
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Assessment Definition  

High: More advanced than the previously existed stage  

Good: Just better than previously existed 

Average: Recreated same as that existed before earthquake 

Below Average: Not yet achieved the same as that before earthquake 

Built Environment: Indicators 

Indicators Priority Assessment to Recovery 

High Good Average Below Average 

 Hazard Identification       

Structural Codes      

Structural Designs       

Land Supply      

 Land Use Planning      

Hazard Based Building 

Regulations  

     

Periodic Regulations and 

Legal Frameworks 

     

Stake Holders Training      

Risk Zone Maps       

Repair and Rebuild      

Ease Of Travel and 

Transportation 

     

Comprehensive 

Resettlement Strategy  
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Assessment Definition  

High: More advanced than the previously existed stage  

Good: Just better than previously existed 

Average: Recreated same as that existed before earthquake 

Below Average: Not yet achieved the same as that before earthquake 

Psychosocial recovery: Indicators 

Indicators Priority Assessment to Recovery 

High Good Average Below Average 

specialized assistance       

Social connectivity- 

community participation, 

group activities - 

     

 Need assessments and local 

requirements  

     

Educational standards      

Quality of life      

Crimes and offends      

Mental Well being      

Housing affordability      

 

Cultural Recovery Indicators  

Indicators Priority Assessment to Recovery 

High Good Average Below Average 

Participation in Cultural 

and sports activities 

     

Heritage retention      

Community facilities      
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Assessment Definition: 

High: More advanced than the previously existed stage  

Good: Just better than previously existed 

Average: Recreated same as that existed before earthquake 

Below Average: Not yet achieved the same as that before earthquake 

Economic Recovery: Indicators 

Indicators Priority Assessment to Recovery 

High Good Average Below Average 

Livelihood supports      

 Economic output      

Business supports 

  

     

Labour market      

Insurance progress      

Central city activity      
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Assessment Definition: 

High: More advanced than the previously existed stage  

Good: Just better than previously existed 

Average: Recreated same as that existed before earthquake 

Below Average: Not yet achieved the same as that before earthquake 

 Implementation: Indicators 

Indicators Priority Assessment to Recovery 

High Good Average Below Average 

legislation and regulation      

Public Confidence and 

Satisfaction 

     

Recovery authorities      

Standard operating 

procedures  

     

Functional partnerships       

Knowledge transfer      

Stakeholders engagement      

Duration of recovery 

activities  

     

Quality Assurance      

Strategic partner 

satisfaction- multi 

stakeholder approach 

     

monitoring and reporting      
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Appendix 3: Online Tool 

 
 

    

  

What is Build Back Better? What is Resilience? How you monitor your recovery measures? How Build Back Better Improve Resilience? What are the 
Key Propositions in Build Back Better? 

This Online Tool for assessing Resilience through Build Back Better Indicators is a free appraisal can be applied in many organisations. It can 
be used by recovery managers, disaster planners, disaster researchers, leaders and key officials in civil defence. This can be used as a good tool to 

assess the status of ongoing recovery. that will help to identify the potential gaps in the restoration process and can assist you to find practical 
solutions. 

This Online Tool will rate the recovery using nine resilience indicators. The resilience indicators were grouped under the three main Build Back 
Better attributes. 

Online tool for Assessing resilience with Build Back Better Indicators
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Build Back Better: Its consists of three components which is 
used in the reconstruction and recovery process following a 
disaster to improve a community’s physical, social, 
environmental and economic conditions to create a more 
resilient community in an effective and efficient way”.  

 

  

 

Resilience is the coping ability of a system in response to sudden unexpected events. This assessment can be completed by professional's and 
academics working in disaster recovery and management. 

Key Characteristics of Resilience 

Robustness/Resistance: The ability of the system to survive the disaster event. In other words, it is the resistance of a community to withstand a 
disaster situation. 

Redundancy: The extent to which the elements are sustainable.  

Rapidity/Recovery: The time required for the system to bounce back to normalcy. 

 

Disaster Risk Reduction: 
The structural  resilience 
of any recovery is 
determined by its risk 
reduction measures: it 
includes  these three key 
indicators. 

1. Natural 
Environment 

2. Built Environment 
3. Land use Planning 

Community Recovery: 
The community  wellbeing 
restored by strengthening 
community and 
supporting them where 
they required: it includes  
these three key indicators. 

1. Psychosocial 
Recovery 

2. Economic 
recovery 

3. Cultural Recovery 

Implementation: 
Every successful recovery 
require effective and 
efficient implementation: 
it includes  these three key 
indicators. 

1. Stakeholder 
Management 

2. Legislation and 
regulation 

3. Monitoring and 
Evaluation 
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Resourcefulness: The capability to diagnose problems and establish priorities for better management. As the complement of robustness, 
resourcefulness triggers the transition of response to recovery. 

Creativity: Implementation of lessons from the past for better levels of functioning. 

      

Instructions 

 

  

 

 

  
 

 

  
 

Answers 
Discuss Brainstorm 

The performances of BBB indicators were assessed on t 
particular colour depends on the performance assessment 

done by the interviewees 

Explain your assessment and explore how and why 
they varied. 

Identify the potential gaps in recovery efforts and find practical solutions to 
overcome those obstacles. 

  

1 2 3 
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This online assessment tool can be used for general assessment of recovery. The reliability of assessment depends on the judgement of users/ interviewee. Professional assessment by the interviewees or 
participants can increase reliability of this tool 

 

i 
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Indicator Low Resilience Indicator 
ANS
WE
R 

High Resilience Indicator 

You
r 

Rati
ng 

Max 
Rati
ng 

Indicator Evidence / 
Rational rating 

Possible 
propositio

ns 
Indicator 

      
L
o
w 

  

H
i
g
h 

        
    

      1 2 3 4         

1. Disaster Risk Reduction Phase   Does Does
not 

Pro
posi
tion 

C
h
a
l
l
e
n
g
e 

 

1.1 Natural 
Environment 

In relation to the natural 
environment, BBB aims 

for the restoration of 
biodiversity, natural 
resources, air quality 
and amenities such as 

waste disposal, drinking 
water, health and 

hygiene. 

NE1 

Biodiversity and 
ecosystems- Poor 
recovery of indigenous 
environment includes 
less restoration of 
vegetation and forest  

3 

Biodiversity and 
ecosystems- Indigenous 
environment recovered 
better than less restoration 
of vegetation and forest  

10 16 

1.1 Natural 
Environment 

In relation to the 
natural 

environment, BBB 
aims for the 

restoration of 
biodiversity, 

natural resources, 
air quality and 

amenities such as 
waste disposal, 
drinking water, 

health and 
hygiene. 

     

1.1 Natural 
Environment 
In relation to 
the natural 

environment, 
BBB aims for 

the restoration 
of biodiversity, 

natural 
resources, air 

quality and 
amenities such 

as waste 
disposal, 

drinking water, 
health and 

hygiene. 

NE2 

Natural resources- 
stream and river water 
contamination level high 
and endangered flora 
and fauna shows poor 
resilience 

2 

High restoration of natural 
resources such as rivers, 
wetlands, etc. which is 
important to ensure 
biodiversity. Less 
contaminated streams and 
rivers are also an indicator 
for high resilience 

NE3 

improper disposal of 
disaster waste without 
any systematic plan or 
scientific base 

3 

Effective disaster debris 
disposal such us high 
quantity and proportion of 
waste used in landfill, reuse 
of waste, hazardous waste 
collection etc. are important 
for the better air, water and 
soil quality  
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NE4 

Amenity values - poor 
quality drinking water 
supplies, and 
recreational water 
sources as well as weak 
health and hygiene 
standards  

2 

Better air quality, water 
supplies, health and hygiene 
are good sign of physical 
wellness.  

       

1.2 Built Environment 
The recovery of physical 

infrastructures in a 
more resilient, cost-

effective and integrated 
way is the aim of built 
environment recovery. 

BE1 

Hazard identification - 
less Knowledge about 
possible risk factors and 
poor disaster planning 
without specific hazard 
adaption measures. 

4 

High understanding disaster 
risk and vulnerability and 
knowledge about 
developing specific capacity 
development methods. Also, 
good hazard planning and 
adaptation of risk reduction 
measures to eliminate risk 
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1.2 Built 
Environment The 

recovery of 
physical 

infrastructures in a 
more resilient, 

cost-effective and 
integrated way is 

the aim of built 
environment 

recovery. 

     

1.2 Built 
Environment 
The recovery 

of physical 
infrastructures 

in a more 
resilient, cost-
effective and 

integrated way 
is the aim of 

built 
environment 

recovery. 

BE2 

Structural codes-no 
periodic revision of 
structural codes and no 
awareness about the 
risk factors and 
intensity 

3 

Development specific 
structural codes with 
community participation 
and clear awareness about 
the measures to be taken to 
implement new structural 
codes 

BE3 

Structural designs - lack 
of awareness in 
community about new 
structural designs as 
well as the need of 
updating structural 
designs. 

3 

High standard 
strengthening measures and 
good technical and scientific 
capacity to cope with crisis 
situations.  

BE4 

Land supply- Short 
supply of land for 
residential, industrial 
and commercial 
purposes 

3 

Sufficient supply of 
residential as well as 
commercial land for 
resettlement and restored 
normalcy in housing, 
business, infrastructure and 
transport networks. 
Moreover, a satisfied 
community 
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BE5 

Land use planning - no 
synchronising between 
developmental plans 
and land use planning as 
well as less monitoring 
on land use  

3 

Better land use planning 
according to hazard 
vulnerabilities with 
adequate amendment and 
harmonized with 
developmental plans. 
Furthermore, satisfactory 
monitoring measures taken 
to ensure its 
implementation 

BE6 

Hazard-based building 
regulations - lack of 
awareness about land-
use planning and 
structural design, code 
revisions. 

3 

Good awareness and 
monitoring on hazard-based 
building regulation with 
improvement in the 
structural integrity of 
buildings and infrastructure 

BE7 

Periodic regulations and 
legal frameworks - 
outdated regulations 
and legal frameworks 

3 

Timebound regulations and 
revisions of legal 
framework based on 
requirement 

BE8 

Stakeholders training - 
no specific training for 
builders, engineers, 
technicians and 
community 

3 

Stakeholder training on 
revised building codes to 
communicate standards of 
reconstruction clearly 

BE9 

Risk zone maps - no 
revision on land zoning, 
building codes or no 
strict implementation of 
hazard based 
regulations by 
government 

3 

Periodic preparation of risk 
zone maps and legislation 
and revising land supply 
and resettlement 
accordingly and its perfect 
execution 

BE 
10 

Repair and rebuild: poor 
rate of repair and 
rebuild 

3 

High extend of repair and 
rebuild progress is a tool to 
measure rate of 
reconstruction 

BE 
11 

Ease of travel and 
transportation - lack of 
Reliability in travel 
choices 

2 

Restoration of mobility 
through the disrupted 
environment, good 
connectedness and 
accessibility for safe travel 
choices 
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BE 
12 

Comprehensive 
resettlement strategy - 
Not a liveable choice for 
community and 
unsatisfied community 

3 

Community consent and 
satisfaction with 
resettlement and 
resettlement zone with low 
environmental impacts or 
belongs to safe zone 

       

1.3 Land use Planning 
Whilst land use planning 

is an emerging 
mitigation method, it 

holds many challenges. 
Systematic, decision-

oriented land use 
planning is required for 
resilient development 

and restoration 

LP1 

Hazard identification - 
less Knowledge about 
possible risk factors and 
poor disaster planning 
without specific hazard 
adaption measures. 

4 

High understanding disaster 
risk and vulnerability and 
knowledge about 
developing specific capacity 
development methods. Also, 
good hazard planning and 
adaptation of risk reduction 
measures to eliminate risk 
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1.3 Land use 
Planning 

Whilst land use 
planning is an 

emerging 
mitigation method, 

it holds many 
challenges. 
Systematic, 

decision-oriented 
land use planning 

is required for 
resilient 

development and 
restoration 

     

1.3 Land use 
Planning 

Whilst land use 
planning is an 

emerging 
mitigation 
method, it 

holds many 
challenges. 
Systematic, 

decision-
oriented land 

use planning is 
required for 

resilient 
development 

and restoration 

LP2 

Land supply- Short 
supply of land for 
residential, industrial 
and commercial 
purposes 

3 

Sufficient supply of 
residential as well as 
commercial land for 
resettlement and restored 
normalcy in housing, 
business, infrastructure and 
transport networks. 
Moreover, a satisfied 
community 

LP3 

Land use planning - no 
synchronising between 
developmental plans 
and land use planning as 
well as less monitoring 
on land use  

3 

Better land use planning 
according to hazard 
vulnerabilities with 
adequate amendment and 
harmonized with 
developmental plans. 
Furthermore, satisfactory 
monitoring measures taken 
to ensure its 
implementation 

LP4 

Hazard-based building 
regulations - lack of 
awareness about land-
use planning and 
structural design, code 
revisions. 

3 

Good awareness and 
monitoring on hazard-based 
building regulation with 
improvement in the 
structural integrity of 
buildings and infrastructure 
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LP5 

Periodic regulations and 
legal frameworks - 
outdated regulations 
and legal frameworks 

3 

Timebound regulations and 
revisions of legal 
framework based on 
requirement 

LP6 

Risk zone maps - no 
revision on land zoning, 
building codes or no 
strict implementation of 
hazard based 
regulations by 
government 

3 

Periodic preparation of risk 
zone maps and legislation 
and revising land supply 
and resettlement 
accordingly and its perfect 
execution 

LP7 

Comprehensive 
resettlement strategy - 
Not a liveable choice for 
community and 
unsatisfied community 

3 

Community consent and 
satisfaction with 
resettlement and 
resettlement zone with low 
environmental impacts or 
belongs to safe zone 

                      
     

2. Community Recovery 
     

2.1 Psychosocial 
Recovery  

Psychosocial recovery 
aims to restore 

community wellbeing 
and strengthen the 

community’s ability to 
bounce back after both 

the present and any 
future crises.  

PR1 

Specialized assistance - 
unsatisfied disaster 
preparedness in 
community as well as 
weakened infrastructure 
such as health, water, 
transportation which 
were not ready to meet 
disaster 

3 

highly prepared community 
and infrastructures which 
were ready to meet disaster 
with improved capacities. 
Apart from that they require 
low proportion of support 
and special care 

18 32 

2.1 Psychosocial 
Recovery  

Psychosocial 
recovery aims to 

restore community 
wellbeing and 
strengthen the 
community’s 

ability to bounce 
back after both the 

present and any 
future crises.  

     

2.1 
Psychosocial 

Recovery  
Psychosocial 

recovery aims 
to restore 

community 
wellbeing and 
strengthen the 
community’s 

ability to 
bounce back 

after both the 
present and 
any future 

crises.  

PR2 

Social connectivity: low 
community 
participation and less 
number of group 
activities and level of 
communication between 
community and local 
government systems 

3 

High community 
participation in group 
activities and the number of 
community volunteers helps 
to understand the wellbeing 
of community. Moreover, 
high accessible 
communication systems and 
good extent of 
connectedness across 
groups and local 
government systems 
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PR3 

Need assessments and 
local requirements - 
poor awareness on 
community needs, 
preparedness, and no 
mock drill plans 

3 

proper methods adopted to 
assess community needs 
and requirements are good 
sign of strong community. 
Gap assessments and 
periodic mock drills will be 
conducted 

PR4 

Educational standards - 
no satisfactory disaster 
education and disaster 
safety skill training 
incorporated in 
education system  

2 

High Standard of education 
resulted in the capacity and 
efficiency of a community to 
meet disaster and well 
executed skill training 

PR5 
Quality of life - poor 
infrastructure and 
housing restoration 

2 

Community’s great quality 
of life including housing, 
education, and 
transportation facilities can 
speed recovery rate 

PR6 
Crimes and offenses - 
rise in crimes and 
offenses after disaster 

2 

Low incidence of crime 
reports on the disrupted 
sites and community which 
can improve communities’ 
safety 

PR7 

Mental wellbeing - high 
proportion of 
community requires 
psychological care and 
support 

2 

Less number of victims who 
approach psychological 
health services which shows 
vital statistic for the 
community’s emotional 
wellbeing after a disaster  

PR8 

Housing affordability - 
less affordable housing 
option and low 
community involvement 
to tackle this issue  

1 

Housing and land supply 
cost and affordability is a 
key tool assess quality of 
life. Affordable housing and 
community involvement 
and connectedness good 
resilience sign 

                           
2.2 Economic Recovery  
In relation to economic 

recovery, BB aims to 
restore businesses and 

ER1 

Livelihood supports - 
High proportion require 
of cash supports and 
livelihood supports are 

3 

less requirement of 
livelihood supports like 
cash for work, asset 
replacement and training 

16 24 

2.2 Economic 
Recovery  

In relation to 
economic      

2.2 Economic 
Recovery  

In relation to 
economic 
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economic output and to 
attract investments for a 

better future. 

low resilient indicator programmes indicates high 
rate of economic recovery 

recovery, BB aims 
to restore 

businesses and 
economic output 

and to attract 
investments for a 

better future. 

recovery, BB 
aims to restore 
businesses and 

economic 
output and to 

attract 
investments 
for a better 

future. ER2 

 Economic output - 
fragile economy and less 
activity in central city 
points low resilience 

3 

Improvement in existing 
livelihoods, new 
investments initiated, 
economic growth and 
outputs are high indicators 
of recovery in disaster-
affected zones  

ER3 

Business supports - 
Absence of striking 
policy to attract 
investors, zero new 
investments and less 
activity in central 
business zone directs to 
low resilience 

3 

Business restarts and new 
business activities are 
monitors of economic 
growth. Also new business 
projects, restart of existing 
business groups and fast 
central city business 
recovery shows high 
resilience 

ER4 

Labour market -zero 
availability of 
employment 
opportunities and high 
shortage in skilled 
labours availability 

3 

Great opportunities for 
employment, availability of 
employees, and 
employment rate are the 
factors that influence 
resource availability for 
rebuilding 

ER5 
Insurance progress- 
Slow progress in settling 
insurance claims 

2 
Timely claim settlements 
help evaluate the financial 
cost of recovery 

ER6 

Central city activity - 
lack of availability of 
common spaces and 
shopping spaces in 
central city, low 
progress in Central city 
recovery, low number of 
people participating in 
central city activities 

2 

People’s involvement in 
central city activities, speed 
of Central city recovery, 
common spaces and 
shopping spaces availability, 
can indicate economic 
confidence in recovery. 
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2.3 Cultural Recovery 
Cultural recovery aims 
to conserve the unique 

traditions and identities 
of the disaster-affected 

region. 

CR1 

Participation in cultural 
and sports activities - 
ratio of people 
participation in cultural 
and sport events  

2 

Memorial space 
development and archiving 
earthquake stories, cultural, 
arts and sports participation 
of the public are indicators 
of community vibrancy 

6 12 

2.3 Cultural 
Recovery 

Cultural recovery 
aims to conserve 

the unique 
traditions and 

identities of the 
disaster-affected 

region. 

     

2.3 Cultural 
Recovery 
Cultural 

recovery aims 
to conserve the 

unique 
traditions and 

identities of 
the disaster-

affected region. 

CR2 

Heritage retention- less 
importance to 
recovering and 
protecting heritage 
spaces 

2 

Protection and retention of 
heritage identities are very 
important after a disaster 
event. Highly prioritised 
retention of this asset is an 
indicator for community 
harmony and recovery. 

CR3 

Community facilities - 
low status of recovering 
community facilities and 
small rate of people 
involving and utilizing 
these facilities 

2 

Community facilities like 
activity centres, halls, 
libraries, museums, sports 
and recreational facilities 
should be recovered. The 
recovery of social assets is a 
measure of the resilience of 
community facilities. . 

                   

3. Implementation 
     

3.1 Stakeholder 
management of 

stakeholders 
is important to track the 

recovery and 
understand the local 

requirements to 
improve the quality of 

recovery. These 
activities keep the 

restoration activities 
relevant and current.  

SM1 

Public confidence and 
satisfaction - low rate of 
community 
participation and 
involvement in recovery 
discussions, lack of 
communication with 
local government and 
people 
less frequency of 
progress meeting 
conducted to discuss the 
progress of recovery 

2 

Measuring public 
satisfaction and confidence 
in disaster-related decisions 
by administrations is an 
important tool for 
measuring recovery 
implementation-high rate of 
community participation 
and involvement in 
recovery discussions, 
special system to 
communicate with local 
government and people, 
frequent community 
meeting conducted to 
discuss the progress of 
recovery 
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3.1 Stakeholder 
management of 

stakeholders 
is important to 

track the 
recovery and 

understand the 
local 

requirements 
to improve the 

quality of 
recovery. 

These activities 
keep the 

restoration 
activities 

relevant and 
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SM2 

Recovery authorities - 
poor performance of 
recovery authority,  
lack of collaboration 
with public and private 
partners as well as 
stakeholders involved in 
recovery and unsatisfied 
stakeholders 

3 

Creation of a separate body 
to improve recovery 
activities, high functioning 
of recovery authority, high 
extend of collaboration with 
public and private partners 
as well as stakeholders 
involved in recovery and 
satisfied stakeholders with 
the functioning of recovery 
authority, also plays a key 
role in the restoration 
process  

current.  

SM3 

Standard operating 
procedures - un aware 
stakeholders about their 
specific roles 

2 

Constructive relationships 
and role allocations lead to 
effective functioning 
without duplication - 
amended standard 
operating procedures  

SM4 

Functional partnerships 
- lack of collaboration 
with public and private 
partners as well as 
stakeholders involved in 
recovery 

3 

Functional partnerships and 
linkages between 
organizations are tools to 
analyse the integration of 
recovery activities - High 
extent of satisfied 
collaboration with the 
private and public partners, 
collaboration between the 
local, regional and national 
government  

SM5 

Stakeholder engagement 
-no periodic meeting 
with stakeholders and 
unaware stakeholder 
about changes and 
revisions 
and lack of awareness 
training for stakeholders 

3 

Stakeholder participation 
and engagement in recovery 
activities, periodic meeting, 
awareness training for 
stakeholders are indicators 
to measure the recovery of 
the work environment  
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SM6 
Duration of recovery 
activities - slow rate of 
restoration process  

2 

Slow rate of restoration 
process, community's 
normalcy status, 
 central city activity, 
employment rate are 
important for a resilient 
future  

SM7 

Quality assurance- No 
standard quality 
assurance method and 
implementation plan 

3 

 Standard quality assurance 
method in line with local 
councils, authorities 
ensuring the quality of 
materials used in 
restoration, specific training 
conducted for quality 
assurance - Facilitation and 
collaboration between 
various partners and their 
satisfaction with recovery 
activities ensures 
commitment to recovery  

SM8 

Strategic partner 
satisfaction & multi-
stakeholder approach: 
no periodic meeting 
with stakeholders and 
unaware stakeholder 
about changes and 
revisions 
and lack of awareness 
training for 
stakeholders, lack of 
collaboration with 
public and private 
partners as well as 
stakeholders involved in 
recovery 

3 

High extend of stake holders 
involved in decision making, 
periodic meeting with 
stakeholders, stakeholder 
keep informed about 
changes and revisions, work 
in collaboration and the 
developmental plans got 
linked specifies high 
resilience 
Broad awareness of 
organisational priorities, 
minimum acceptable 
service levels, and the 
potential vulnerabilities and 
breaking points 
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3.2 Legislation and 
Regulation 

which involves enforce 
recovery initiatives and 
enforcing updated codes 

and policies 
and also 

for facilitation 

LR1 

Legislation and 
regulation - Lack of 
legislation and 
regulation or any special 
policy framework to 
avoid inefficient use of 
land or infrastructure 

3 

Accessing special legislation 
and regulation strategies in 
disaster recovery by 
simplifying, fast-tracking, 
amended risk zone maps 
and exempting certain rules 
helps to increase the speed 
of recovery 5 8 

3.2 Legislation and 
Regulation 

which involves 
enforce recovery 

initiatives and 
enforcing updated 
codes and policies 

and also 
for facilitation 

     

3.2 Legislation 
and Regulation 
which involves 

enforce 
recovery 

initiatives and 
enforcing 

updated codes 
and policies 

and also 
for facilitation 

LR2 

Standard operating 
procedures - un aware 
stakeholders about their 
specific roles 

2 

Constructive relationships 
and role allocations lead to 
effective functioning 
without duplication - 
amended standard 
operating procedures  

       

3.3 Monitoring and 
Evaluation  

Monitoring and 
evaluation is an 

assessment tool for 
recovery efforts and 

implementation. 

ME1 

Knowledge transfer - 
low collaboration 
between research 
groups and academic 
organisations involved 
in recovery activity and 
less usage of recent 
technologies used in 
improving the recovery 
standards 

3 

Knowledge sharing and 
transfer and communication 
in recovery activities are 
indicators to measure the 
efficiency of recovery tools - 
good extend of 
collaboration between 
research groups and 
academic organisations 
involved in recovery activity 
and usage of recent 
technologies used to 
improve the recovery 
standards 

9 12 

3.3 Monitoring and 
Evaluation  

Monitoring and 
evaluation is an 
assessment tool 

for recovery 
efforts and 

implementation. 

     

3.3 Monitoring 
and Evaluation  
Monitoring and 

evaluation is 
an assessment 

tool for 
recovery 

efforts and 
implementatio

n. 

  

Monitoring and 
reporting - • less 
frequency of monitoring 
meeting  
and no plans on timeline 
and targets to be 
achieved in particular 
time span 

3 

Periodic monitoring and 
reporting, timeline and 
targets to be achieved in 
particular time span and 
systematic monitoring 
system helps to understand 
the gaps and progress in 
recovery activity. Lessons 
can be developed for future 
disaster management 
efforts 
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ME2 

Quality assurance- No 
standard quality 
assurance method and 
implementation plan 

3 

 Standard quality assurance 
method in line with local 
councils, authorities 
ensuring the quality of 
materials used in 
restoration, specific training 
conducted for quality 
assurance - Facilitation and 
collaboration between 
various partners and their 
satisfaction with recovery 
activities ensures 
commitment to recovery  
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Graph Calculation Spider Graph Calculation 

Indicator Your rating as % of 
total 

Possible max 
rating Your rating  Possible max rating % Max rating as 

% of total 
Disaster Risk 

Reduction 
Community 
Recovery Implementation 

Natural Environment 63 100 10 16 63% 8 
63 0 0 

Built Environment 75 100 36 48 75% 23 
75 0 0 

Land-use Planning 79 100 22 28 79% 13 
79 0 0 

Psychosocial Recovery 56 100 18 32 56% 15 
0 56 0 

Economic Recovery 67 100 16 24 67% 11 
0 67 0 

Cultural Recovery 50 100 6 12 50% 6 
0 50 0 

Stakeholder Management 66 100 21 32 66% 15 
0 0 66 

Legislation and regulation 63 100 5 8 63% 4 
0 0 63 

Monitoring and Evaluation 75 100 9 12 75% 6 
0 0 75 

TOTAL 592.1130952 900 143 212 67% 100 
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