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1. INTRODUCTION  

 
1.1 My full name is Professor Basil Milsom Hastings Sharp. I hold the position of 

Professor of Energy and Resource Economics at The University of Auckland.  

I have been in this position since 2010. 

 

1.2 I have a PhD and MS in resource economics from the University of Wisconsin-

Madison (United States of America) and BCom from Lincoln University. Full 

details of my qualifications and relevant experience are in Appendix A to this 

evidence. 

 

1.3 I am providing evidence on the Natural Hazards Proposal of the proposed 

Replacement District Plan (pRDP) on behalf of Christchurch City Council 

(Council). 

 

1.4 I confirm that I have read the Code of Conduct for Expert Witness contained in 

the Environment Court Practice and agree to comply with it. I confirm that I 

have considered all the material facts that I am aware of that might alter or 

detract from the opinions that I express, and that this evidence is within my 

area of expertise, except where I state that I am relying on the evidence of 

another person. 

 

1.5 The key documents I have used, or referred to, in forming my view while 

preparing this brief of evidence are: 

 

(a) Berryman, K.R. Statement of Evidence on Behalf of the Crown; 

(b) Canterbury Regional Policy Statement; Chapter 11, Natural Hazards; 

Environment Canterbury; 

(c) Harris Consulting, 2008, Minimum Floor Levels for residential 

Development between the Primary and Secondary Waimakariri River 

Stopbank System, Final report prepared for Environment Canterbury 

and Christchurch City Council, cited in Appendix 4: Climate Change 

Case Study, Section 32 Report Publicly Notified on 27 August 2014; 

(d) Land Use Recovery Plan; Canterbury Earthquake Recovery 

Authority, December 2013; 

(e) Proposed District Plan, Christchurch City Council; 

(f) Report to Hearings Panel on Expert Caucusing on Land Stability, 

Liquefaction and Flooding, A.J. Sutherland, Facilitator, 30 January 

2015. 
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2. SCOPE 

 

2.1 The purpose of this evidence is to provide a high-level framework that I 

consider appropriate for an assessment of the economic effects of the 

proposed rules in the Proposal.  These include the Rockfall, Cliff Collapse and 

Mass Movement Hazard Management overlays in the Port Hills and the Flood 

Level and Fill Management Areas that manage minimum floor levels. In 

particular, the economic framework will focus on the requirements of sections 

7 and 32 of the Resource Management Act 1991 (RMA). 

 

3. EXECUTIVE SUMMARY 

 

3.1 The citizens of Christchurch know all too well the impact of hazards on their 

economic well-being. There is a wide array of approaches to planning for 

hazards; including laissez faire, investment in structures to protect the 

community, and regulations that insulate the community from risk. The 

planning challenge is to discover the mix of approaches that provides the 

community with an acceptable level of risk. This is not a trivial exercise if 

decisions are to be informed by empirical evidence. It is my evidence that: 

 

(a) From an economic perspective, primarily because of the time 

constraints that the Natural Hazards Proposal was prepared under, 

the analysis undertaken as required by section 7 and section 32 of 

the RMA relies on limited empirical evidence and is based largely on 

qualitative assessments.  

 

(b) The analysis of policies aimed at managing flooding, liquefaction and 

slope and rock fall hazards are informed primarily by technical 

assessments of risk. I doubt that robust defensible estimates of the 

economic costs and benefits of these policies could practicably have 

been achieved within the time frame. Sound technical assessments 

of risk are necessary prior to, or at least contemporaneous with, a 

programme of work aimed at providing economic evidence. This 

limits the extent to which mitigation options, or different policies and 

methods, can be compared. 
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4. BACKGROUND TO EVIDENCE  

 

4.1 The purpose of this evidence is to provide a high-level economic overview of 

hazard management planning. I am aware of the following provisions that 

provide higher level guidance and direction about the Council’s decisions and 

recommendations. 

 

4.2 The Land Use Recovery Plan (LURP) underscores the significance of taking 

into account areas at high risk from natural hazards and, where necessary, 

avoiding development in those areas (page 15 at 3.2.5). The LURP provides 

direction in respect of new development, so that it integrates efficiently and 

effectively with infrastructure programmes and avoids key hazard constraints 

(page 16 at 3.3(1)).  The LURP also inserts provisions into the Canterbury 

Regional Policy Statement (CRPS) requiring territorial authorities to ensure 

natural hazards are properly considered in land development decisions. Action 

42 requires the Council to complete a review of natural hazards (including rock 

roll, cliff collapse, flooding, liquefaction and sea level rise) by April 2016. 

 

4.3 The LURP directs amendments to the CRPS and emphasises the constraints 

that natural hazards might have on rebuilding and development within the 

period of the Recovery Plan (page 38). In particular, Objective 11.2.1 in the 

CRPS seeks to avoid new subdivision, use, and development of land that 

increases risks associated with natural hazards. Policies 11.3.1 (natural 

hazards), 11.3.2 (inundation), 11.3.3 (earthquake hazards), 11.3.5 (risk 

management) direct Council to set out objectives and policies to avoid new 

subdivision, use and development that do not meet defined criteria. Threshold 

criteria are defined in terms of annual exceedance probabilities (AEP) for flood 

hazards; earthquake hazards are defined in terms of proximity to known 

seismically active areas and land susceptible to liquefaction. Policy 11.3.8 

directs Council to take current projections on the effects of climate change into 

account when setting out objectives and policies. 

 

4.4 The LURP and CRPS provide an overarching framework that is 

comprehensive and coherent, and enables Council to develop objectives, 

policies and rules aimed at managing the risks associated with natural 

hazards. I am also aware of the time line imposed on Council to complete the 

District Plan Review. The reports that I am familiar with indicate that the time 

limit has led to a prioritisation of research effort limiting the opportunity for 

primary research on the economic implications of natural hazard management.  
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4.5 Before proceeding, I briefly summarise sections 7 and 32 of the RMA because 

they are of direct relevance to my evidence: 

 

(a) section 7(b) requires particular regard to the efficient use and 

development of natural and physical resources; 

(b) section 7(c) requires particular regard to the maintenance and 

enhancement of amenity values; 

(c) section 32(1)(b)(ii) requires an assessment of the efficiency and 

effectiveness of the provisions in achieving the objectives; 

(d) a section 32 report must contain a level of detail that corresponds to 

the scale and significance of the environmental, economic, social, 

and cultural effects that are anticipated from implementation of the 

proposal (section 32(1)(c)); 

(e) the council must, if practicable, quantify the benefits and costs 

(section 32(2)(b)); and 

(f) the council must assess the risk of acting or not acting (section 

32(2)(c)). 

 

5. ECONOMIC FRAMEWORK 

 

Section 32 Analysis 

 

5.1 I begin with considering the content on page 105 of the Section 32 Report for 

Natural Hazards, which sits under the heading Explanation to table for Section 

32 Analysis for Natural Hazards impact assessment. In particular, I have 

considered the following text: 

 

Approach: 

The analysis of costs and benefits has been undertaken in accordance 

with the MfE guidance on s 32 analysis. Given the time constraints the 

analysis is undertaken at a qualitative level using expert judgements 

about the impacts and the magnitude of the impacts. Where possible, 

quantitative evidence from past studies has been used to establish 

financial costs and benefits. These impacts have also been peer-reviewed 

to ensure a degree of consistency. 

5.2 The above explanation indicates that the section 32 analysis is primarily 

qualitative and stands in contrast to the quantitative modelling  undertaken on 



 

7 
 

spatial exposure to flooding risk, referred to in Report of the Expert Caucusing 

on Land Stability, Liquefaction and Flooding, 19/1/2015 Natural Hazards – 

Flooding – Joint Statement for District Plan Review section 5. Technical 

information is necessary for natural hazard planning. As I noted at paragraph 

4.4, it would appear that mostly qualitative judgements on costs and benefits 

were feasible given the binding constraint on time. In an ideal world, given the 

scale and scope of the pRDP and noting the requirements of section 

32(1)(b)(ii) and section 32(2) of the RMA, I consider that a quantitative 

assessment of benefits and costs would have been a more complete and 

preferable approach if it was practicable. Qualitative judgements do however 

offer at least some degree of comfort in the formation of objectives, policies 

and methods. 

 

5.3 Cost benefit analysis (CBA) is the most commonly used quantitative tool in 

applied public policy analysis. Over the years, the level of sophistication and 

range of applications has increased. Today it can provide useful guidance to 

decision-makers concerned with the efficient use of resources. It is not limited 

to market valued inputs (e.g. labour) and outputs (e.g. electricity) and can 

readily incorporate non-market valued costs (e.g. loss of biodiversity from 

flooding) and benefits (e.g. biodiversity loss avoided).  

 

5.4 Quantitative assessment is well within the reach of economics. I would 

estimate it taking at least 12 months for two researchers to undertake a 

comprehensive economic modelling exercise of hazards, and to seek to 

quantify the costs and benefits of alternative approaches. They would have to 

work closely with technical experts. Particular consideration would have to be 

given to the method used as, I suspect, the residents of Christchurch have 

been exposed to frustrations associated with surveys and delays. For 

example, the survey method we used to estimate the benefits associated with 

rules governing land development and mitigation for the Auckland Regional 

Council would probably be inappropriate (Kerr and Sharp, 2010).  

 

5.5 An alternative would be to rely on inferences using market data. Using 

property sales data from North Shore we found that properties located in a 

flood plain sold for 2.3 per cent less compared with a house located outside 

the flood plain. Given the median property price, the marginal willingness to 

avoid being located within a flood-hazard zone was approximately $32,300 if 

the property was sold before the public availability of flood plain maps. On the 
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other hand, the margin was $11,850 if the property was sold after the public 

availability of flood plain maps (Samarashinge, and Sharp, 2010).  

 

5.6 This study illustrates two points for consideration. First, buyers in the property 

market apply a discount when exposed to flooding hazard. Second, publicly 

available information reduces the discount because, we infer, a degree of 

uncertainty has been removed by freely available information on the hazard 

(page 14). 

 

5.7 The section 32 analysis draws on the study undertaken by Harris Consulting 

that provides estimates of the costs associated with flooding.
1
 I am relying on 

the section 32 report which provides estimates of damages associated with 

flooding. In terms of CBA estimates of damage are treated as benefits 

provided of course the method used to control the hazard is effective, which is 

treated as a cost. Avoiding the costs of flooding hazard represent damages 

avoided, or benefits. This is useful information. Integrating this information with 

estimates of the likelihood of risk associated with flooding would prove to be a 

useful exercise, enabling a comparison of expected benefits (damage avoided) 

with the costs of mitigation (for example, river bank protection, opportunity cost 

of land excluded from development). Figure 1 below provides an outline of 

how this might be approached. 

 

5.8 Reference is frequently made to use of the precautionary principle. This is 

appropriate if the application of this principle is based on the best available 

science. Bearing in mind the time constraint the Council faced in assessing the 

risks, developing a planning framework, and preparing the section 32 analysis, 

I would caution against liberal use and suggest that the opportunity costs of 

adopting the principle are considered, at least in a qualitative sense. The 

question I would ask is “what is being foregone (for example, the benefits of 

land development)” by exercising the precautionary principle. This is not to say 

that the principle should not be applied, I simply suggest that the costs 

associated with the principle be considered. 

 

5.9 I recognise the enormous task of preparing the pRDP and I have highlighted 

the existence of an inferential gap in providing empirical evidence on the 

economic implications of alternative approaches to hazard planning. I now turn 

                                                   
1
 Harris Consulting (2008), Minimum Floor Levels for residential development between the primary and the secondary 

Waimakariri River stopbank system, Final report prepared for Environment Canterbury and Christchurch City Council. 
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to providing the Panel with a high-level framework for considering the 

implications of the proposed policies in respect of hazard management. 

 

6. ECONOMICS AND RISK 

 

 Natural Hazards (slope hazard) 

 

6.1 I have read the Slope Hazard Caucusing Report dated 13 January 2015, and 

stress to the Panel that I am not an expert in technical risk modelling other 

than to emphasise the need to subject the models to regular peer review. 

 

6.2 I do however wish to raise two issues. First, there was disagreement in the 

caucusing over the granularity of hazard management areas. The majority of 

the experts support two Risk Hazard Management Areas (RHMA) and two of 

the experts support one RHMA. There are economic consequences 

associated with increasing the number of RHMAs.  Land values across 

RHMAs are likely to reflect their respective risk profiles. In this sense signalling 

risk through RMHAs has consequences for property values. I cannot provide 

empirical evidence on the effect of the number of RHMAs.  

 

6.3 The statement by Mr Taig (attached to the Report to Hearings Panel on Expert 

Caucusing on Land Stability, Liquefaction and Flooding) is particularly useful 

because it raises the issue of language in respect of risk. Intolerable risk 

means that the community will not tolerate exposure. Acceptable risk, as 

Mr Taig points out, suggests that the community is willing to live within the 

broad parameters describing the risk profile. The risk thresholds mentioned in 

the Caucusing Report (page 2, paragraph 7) – intolerable at 10
-4

 per year 

annual individual fatality risk, and what is tolerable may be in the range 10
-5

 to 

10
-3

 per year – are technical estimates of risk, not based on what the 

community is prepared to tolerate. I cannot provide empirical evidence on what 

level of technical risk the community is prepared to accept, given the ability to 

insure against exposure. 

 

6.4 Given the concern for annual individual fatality risk it might be useful to explore 

use of the Ministry of Transport’s value of statistical life (VOSL).  The VOSL 

was based on a willing to pay survey and established at $2 million in 1991.  
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 Flood Risk and Inundation 

 

6.5 Figure 1 provides an outline of the key components of an economic framework 

for analysing alternative flood risk and inundation policy.
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Figure 1: Economic Framework for Hazard Assessment 
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6.6 First, we need to have a clear understanding of what hazards are being 

planned for. My understanding of the Replacement Plan is that flooding and 

earthquakes are two important hazards. I defer to the experts on the precise 

nature of these two hazards but do note that the evidence points to a 

dependence between these two hazards in terms of vulnerability. In other 

words, the impact of land subsidence arising from earthquakes has (in some 

areas) increased the vulnerability of certain land forms to flooding. I am not 

aware of causation going the other way; that is, flooding leading to increased 

vulnerability from earthquakes. 

 

6.7 Dr Berryman in his statement of evidence for the Crown (Natural Hazards, 

25
th
 November 2014) states that a key issue for the Replacement Plan is 

cumulative risk over the planning horizon. In my opinion, there are two 

important dimensions of risk to consider: whether or not the events are 

dependent or not; and, temporal dependence. First, my understanding of the 

evidence is that seismic activity has contributed to flooding vulnerability. In 

addition to adverse rainfall events, the likelihood of flooding is also attributed to 

sea level rise. These events are not independent. In other words the 

probability of "moderate" flooding associated with a rainfall event is potentially 

contingent on sea level rise and whether there has been seismic activity.  

 

6.8 Temporal dependence, or to use Dr Berryman’s description "cumulative" risk is 

much more complicated. My interpretation of this is as follows. Again to 

illustrate; if we assume a 1 in 100 year earthquake in 2020 that results in 

subsidence. This will alter the risks of flooding going forward. Thus the 

earthquake event in the future, with assumed probability, affects the 

probabilities of flooding at that point in time and beyond. The chronology of 

events that Dr Berryman describes at section 6 of his evidence illustrates the 

changed risk profile of Christchurch. I have no doubt that statisticians can 

figure out the conditional expectations of risk; the challenge is whether science 

can provide these data. 

 

6.9 At paragraph 4.4 of his 25 November 2014 statement, Dr Berryman suggests 

that "A key requirement of the Replacement Plan is to define acceptable risk 

from natural hazards".  I agree, but I am unable to offer economic evidence 

that might contribute to defining what is “acceptable”. 
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6.10 The Expert Caucusing Report on Land Stability, Liquefaction and Flooding 

notes that historically New Zealand communities have relied on transferring 

much of the natural hazard risk to insurance. I am not in a position to comment 

on how insurance may change in the future other than to say that people pay 

for this cover and the insurance industry will accordingly price its exposure to 

risk. If stricter land use controls are put in place to protect the community from 

risk then one might expect premiums to reflect this. Again, I have no evidence 

to offer as to whether insurance premiums are crafted to reflect the risk profiles 

associated with different land areas in district plans. Importantly, if there is an 

adverse event occurring within a zone designed around a given annual 

exceedance probability (AEP), there is a possibility that the Council will 

become a deep pocket for litigation. If so, the rate paying community will pay 

for the costs of damage. 

 

6.11 The Flooding Expert Caucusing Report endorses setting minimum floor levels 

for a 200 year design event within Flood Liquefaction Management Areas. The 

CRPS cites guidance from the Ministry for the Environment to plan for the 

effects of 0.5 m sea level rise out to year 2100. The Harris Report, which 

predates the Council’s adoption of the 1 in 200 year design event looks at 20 

year, 100 year and 500 year flood events. However, the minimum floor levels 

are set down as a statutory direction in Policy 11.3.2 of the CRPS. Although 

this directive removes floor level minima from consideration, it does not mean 

that alternative methods for achieving the objectives could not be analysed, 

subject to the floor level minima. I doubt that economic analysis of the 

alternatives, such as stop bank protection and zoning restrictions could have 

been undertaken within the time constraint. I have suggested at paragraph 5.4 

the effort required to undertake this analysis. 

 

6.12 Figure 2 provides an overview of the information that I consider is required to 

undertake a rigorous section 32 analysis of flood hazard policy. 
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Figure 2: Steps in policy analysis 
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6.14 Information available to Council has enabled objectives and policies to be 

based on Hazard Analysis as indicated in Figure 2. Limited empirical data and 

qualitative assessments have resulted in an assessment of damages vis-à-vis 

expectations over flood level. This appears to be the extent of analysis feasible 

within the time constraints imposed on the Council.  Ideally, work should have 

progressed to a stage where mitigation options could be explored in greater 

detail and the costs and benefits quantified, but it appears that this was not 

practicable in the time available. The Expert Caucusing Report mentions the 

need for flexibility and identifies, but does not analyse, alternative mitigation 

options. 

 

Liquefaction 

 

6.15 Policy 11.3.3 of the CRPS directs the Council to set objectives and policies 

and may include methods to manage land subdivision and use in areas subject 

to known risk or potentially susceptible to liquefaction.  

 

6.16 The Report to Hearings Panel on Expert Caucusing on Land Stability, 

Liquefaction and Flooding agreed on the risk based approach, flood overlays 

and modelling, and the relationship between vulnerability and actions. I cannot 

comment on the thresholds considered, other than to note that these are 

technical thresholds that may or may not be acceptable to the community. 

 

6.17 The Joint Statement of the liquefaction sub-panel (13 January 2015) raises the 

issue of transferring risk to insurance companies and I have commented on 

this at paragraph 6.10 above. The Statement lists the legislation that contains 

specific standards for design and construction. 

 

6.18 In respect of new subdivisions, the Statement (section 3 (B)) calls for flexibility 

that enables the adoption of new foundation and ground treatment systems as 

they are developed. The recommendation that the Council prepares a land 

performance standard has considerable merit and this should be publicly 

available. 

 

6.19 As with the caucusing report on flood hazards, the economic implications of 

alternatives for the mitigation of liquefaction are not analysed nor quantified.  I 

acknowledge once again that the standards to which land needs to be 

remediated are prescribed by higher order documents and there appears to be 

little discretion available to the Council in this regard. 
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7. CONCLUSION 

 
7.1 Provisions in the LURP and CRPS prescribe, to a large degree, the feasible 

set of objectives and policies for the Council’s approach to hazard 

management. These appear coherent and consistent for the purpose of 

planning. The LURP (and I understand subsequent legislation) also sets a time 

limit for completion of the replacement District Plan process. 

 

7.2 It is evident from the section 32 analysis that the pressure of time has resulted 

in minimal quantitative economic analysis, a reliance on qualitative 

assessments and minimal exploration of alternatives. 

 

7.3 The Replacement District Plan relies on technical assessments of risk that are 

not my field of expertise. Importantly, I am not aware of any attempts 

elsewhere in New Zealand to link technical risk assessments with likely 

economic outcomes. 

 

7.4 Although the LURP and CRPS appear to provide limited discretion in respect 

of the methods to achieve the stated policies and objectives, the alternatives 

do not appear to have been comprehensively examined. For example, 

mitigation options, as identified in the Expert Caucusing Report are mentioned, 

but not fully explored. Going forward, I recommend that due attention be given 

to an analysis (and quantification of the costs and benefits) of the options 

available to achieve the objectives and policies of the Replacement District 

Plan. 

 

 

 

 
 
Professor Basil Milsom Hastings Sharp 
 
13 February 2015 
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APPENDIX A 

Qualifications and experience 

My name is Basil Milsom Hastings Sharp. I have a MS and PhD from the University of 

Wisconsin-Madison, where I majored in the economics of natural resources; and B.Com. from 

Lincoln University. I was a Fulbright Scholar. On my return to New Zealand in 1980 I joined The 

University of Canterbury where I was responsible for teaching economics to post graduate 

students in resource management. I moved to The University of Auckland in 1990 where I am 

now Professor of Energy and Resource Economics, and Director of the Energy Centre. 

In the early 1980s I advised The Treasury on drafting the Resource Management Bill. In 2004 I 

contributed to a series of seminars for planning and legal professionals on the application of 

economics to the Resource Management Act, particularly with respect to section 32. Over the 

years I have appeared before numerous hearings under the Resource Management Act. Most 

recently, I provided economic evidence in respect of the Auckland Council’s Proposed Unitary 

Plan. 

My research interests are best described as spanning the application of economics to 

contemporary problems and include: spatial econometric modelling, non-market valuation 

methods, analysis and design of property rights, law and economics, applied policy analysis, and 

cost benefit analysis. In addition to writing numerous consultancy reports I have published widely 

on the economics of resource economics in leading peer reviewed journals and books. 

 


