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1. INTRODUCTION 

 

1.1 My full name is Geoffrey Vernon Butcher.  I am a Director of Butcher Partners 

Ltd, an economic consulting company in Christchurch. 

 
1.2 I gained an MA (Hons) in Economics from Canterbury University in 1978, and 

have 35 years of experience as an economist, including periods of 

employment at the NZ Institute of Economic Research and Lincoln University 

where I lectured in the areas of business economics, cost benefit analysis and 

economic impact analysis. 

 

1.3 I have undertaken numerous economic impact and cost benefit analyses for a 

wide range of industries.  In the 1980 and 1990s I undertook cost benefit 

analysis of flooding in the Heathcote River.  More recently I undertook analysis 

which underlay the Proposed Plan Change 1 to the Canterbury Regional 

Policy Statement and I prepared a report and economic evidence on behalf of 

the Christchurch City Council (Council) for the related Environment Court 

Hearing in 2011.  This report examined the economic costs and benefits 

associated with urban form and city planning, with particular focus on the 

provision of infrastructure assets. 

 

1.4 I have appeared as an expert witness on economic impacts and economic 

efficiency in numerous hearings before councils, commissioners and the 

Environment Court on Resource Management Act-related matters. 

 

1.5 I have been engaged by the Council to provide evidence in relation to the 

proposed rules which restrict development in areas designated as Flood 

Ponding Management Areas (FPMAs) and High Flood Hazard Management 

Areas (HFHMAs). 

 

1.6 I have also previously provided evidence to the proposed Replacement District 

Plan (pRDP) Hearings Panel regarding rules for land beneath and adjacent to 

high voltage electricity lines. 

 

1.7 I confirm that I have read the Code of Conduct for Expert Witnesses contained 

in the Environment Court Practice Note 2014 and that I 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 
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within my area of expertise, except where I state that I am relying on the 

evidence of another person.   

 

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

preparing this brief of evidence are: 

 

(a) the proposed policies and rules covering the FPMA and HFHMA; 

(b) a report produced for council by DHI entitled “Christchurch City High 

Flood Hazard:  District Plan Review”; and 

(c) the section 32 Natural Hazards Chapter prepared by Council.   

 

1.9 I have been provided with various reports by the Council and have asked them 

to provide additional information on the properties affected.  At my request 

Council has asked their consultants to provide me with additional information 

on the degree of potential flooding with and without the proposed rules, and 

this information has been used by NIWA to estimate the costs of damage due 

to this flooding. 

 

2. SCOPE 

 

2.1 I understand that this hearing is considering, amongst other things, whether it 

is appropriate to have rules covering activities which may take place in FPMAs 

and HFHMAs which are shown on the attached plan (Attachment A).  This 

plan is included in the pRDP. 

 

2.2 My understanding is that the rules will discourage subdivision and new 

construction on this land through non-complying status of these activities.  My 

evidence discusses the costs and benefits associated with those rules, as 

opposed to an absence of rules which permitted the land to be developed in 

the same way as other adjacent land, or less restrictive rules which better 

achieve a balance between costs and benefits and promote the efficient use of 

resources.  

 

2.3 By way of context, I understand that there may be other planning constraints 

on subdivision and new buildings in the relevant FPMAs and HFHMAs based 

on other zoning (for example, restrictions on development of rural land). I note 

that my evidence focuses specifically on the economic analysis of the FPMA 

and HFHMA planning rules. 
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3. EXECUTIVE SUMMARY 

 

3.1 In relation to FPMAs, I have only analysed the economic effects of the FPMA 

in the Cashmere area.  I conclude that the FPMA rules are economically 

justifiable in relation to rural land, but that it is not possible to reach any 

conclusion with regard to the economic justification of FPMA rules in relation to 

residential and business land. To the extent that the new FPMA rules re-state 

operative flood ponding rules, the new rules do not add any costs to existing 

land owners.  FPMA rules are potentially justified in principle from an 

economist’s perspective because there is an externality (where those who 

bear the costs of an action (the landowners in the FPMAs) are not the same as 

those who bear the benefits (the landowners downstream), and therefore a 

market solution will not work. 

 

3.2 In relation to HFHMAs, the difficulties of quantifying the benefits of the rules in 

reducing likely flood damage costs means that I cannot say whether these 

benefits exceed the costs of the rules in terms of losses of land value.  Hence I 

cannot say whether the proposed rules are likely to constitute an efficient use 

of resources.  I compare the costs of the proposed rule to the much lower 

costs of a rule which merely sets minimum floor levels, and suggest that the 

latter may be a better rule.  However, I note that to confirm this would require 

more information about flood damage costs under each of the proposed rules.   

 

3.3 In the case of HFHMAs, rules are not justified in principle on the basis of an 

externality because there is no externality.  Those who benefit from the 

reduced flooding are the same landowners who suffer the costs of the rules in 

terms of reduced land values.  From this perspective a free market may lead to 

an efficient use of resources.  However, Council may consider that rules are 

justified on the basis of public ignorance of the true facts relating to potential 

flood damage, or that if there is severe flooding then there is likely to be an 

externality when landowners request compensation from Council, and hence 

the general public, for having permitted building on flood-prone land.  I note 

that the rules are also directed by a higher order planning document (the 

Canterbury Regional Policy Statement) and the Council has to give effect to 

this in its plan. 
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3.4 In the absence of other planning controls, the rules would reduce the 

availability of land for subdivision and for building on.  This may have some 

impact on section prices, and may negatively affect the rates of social recovery 

in the eastern part of Christchurch.  The rules are unlikely to reduce levels of 

economic activity and employment. 

 

3.5 Limitations to these conclusions include a lack of information in some areas 

and an assumption of risk neutrality. The lack of information is unlikely to 

change the conclusions with regard to rural land in the Cashmere FPMA.  If 

there is a significant level of community risk aversion, particularly with regard 

to events which affect large numbers of people and where effects may include 

serious consequences such as personal injury or death, this would shift the 

balance in favour of the proposed rules. 

 

3.6 In this evidence I set out: 

 

(a) a background to the economic justification of regulation; 

(b) an economic analysis of the FPMA in the Cashmere area; 

(c) an economic analysis of the HFHMAs; 

(d) an analysis of the wider social impacts of FPMAs and HFHMAs; and 

(e) the limitations to my analysis. 

 

4. BACKGROUND – ECONOMIC PURPOSE OF REGULATION 

 

4.1 Regulation is justified where there is market failure due to externalities (where 

those who bear the costs of an action are not the same as those who bear the 

benefits) and lack of information to market participants.   

 

4.2 The proposed rules for FPMAs respond to an externality where people 

subdividing or building in the FPMA get a benefit, but this imposes a cost on 

people downstream who suffer worse flooding as a result of the subdivision or 

building. 

 

4.3 The proposed rules for HFHMAs respond to a situation where those who own 

the land are, in Council’s view, likely to be unaware of the true costs of 

flooding in extreme events, and hence are likely to make poor investment 

decisions.  Council may also be of the view that when the true costs of flooding 

become known, those who suffer the costs will argue for compensation from 
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the Council and hence from the rest of the community, which creates an 

externality.  The proposed rules would prevent this externality from occurring. 

 

5. ECONOMIC EFFECTS OF FPMAs 

 

5.1 There are broadly three FPMAs in the pRDP: 

 

(a) the FPMAs in the Hendersons Basin, Cashmere Stream floodplain, 

and Hoon Hay Valley and Cashmere-Worsleys ponding area 

(Cashmere FPMA); 

(b) the Cranford Basin FPMA; and 

(c) the Lower Styx FPMA. 

 

5.2 I have only completed an analysis of the economic effects of the Cashmere 

FPMA because: 

 

(a) I understand that the Cranford Basin FPMA is largely covered by a 

roading and stormwater designation, and in any case the data 

required to complete this analysis is not available; and 

(b) I have not been asked to complete an analysis of the Lower Styx 

FPMA (the FPMA is 134 ha, 40 ha of which is residential land). 

 

5.3 In periods of heavy rain, water can be impounded in FPMAs and released 

slowly over a period of days or even weeks, rather than immediately.  The 

detention of water reduces levels of flooding in lower reaches of the river from 

what they would otherwise be, hence providing significant community benefits 

to landowners who would otherwise be flooded.  The FPMA rules that prevent 

subdivision or development of this land ensure that the land continues to be 

available for ponding. However, the rules also impose a community cost on 

landowners in the ponding area who face limitations on their use of their land.   

 

Cashmere FPMA 

 

 Benefits 

5.4 The benefits of the proposed rules in reducing flood damage may be seen as 

the difference in flood damage with the rules compared to likely flood damage 

in the absence of the rules.  DHI, an engineering consultancy, has developed 

flood models for the Heathcote catchment.  DHI was asked to estimate depths 
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of water downstream of the Cashmere FPMA in various flood events.  The 

chosen events were a 10 year flood
1
, a 50 year flood and a 200 year flood  

The depths of water were calculated under two scenarios.  In the first scenario 

the proposed rules are in place, and in the second the rules are not in place 

and private land is filled for subdivision and building of residential housing, and 

is no longer available for ponding purposes.  

  

5.5 NIWA has a model named RiskScape, which is designed to calculate flood 

damage with various depths of water at various locations.  It does this by 

taking the DHI flood depths, comparing this to known floor levels of each 

property in the flood plain to calculate levels of flooding with each property and 

house, and using known flood damage to houses and property for various 

levels of inundation. The NIWA model provided estimates of damage for each 

flood event under the two scenarios.  The difference in damage for a given 

flood event was deemed to be the benefit of the proposed rules.  An annual 

average benefit was then calculated using a standard procedure to estimating 

the average damage over a given range of flood events (e.g. all events 

between a 10 year and 50 year event) and multiplying this by the range in 

probability of such events.  The results are shown in Table 1 below.   

 

5.6 The difference in expected Annual Damage ($1.495 million per year) is shown 

towards the bottom of the table, and this annual damage is converted to a Net 

Present Value under various terms and discount rates at the bottom of the 

table.   

 

                                                 
1  A flood which is expected to happen once every 10 years. 
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Table 1. Damage of Various Flood Events and Estimated Difference in NPV with Ponding 

and Without Ponding (NPV $m) 

 A 
Damage for 
event ($000) 

RiskScape 

B 
Annual Prob 

of 
Exceedance 

C = Be-1-Be 

Difference 
in 

probability 

D = (Ae+Ae-1)/2 
Average 

damage over 
interval ($000) 

E = C x D 
Ave Annual 
Cost ($000 / 

yr) 

With Ponding      

         0  yr event 0 1.00000    

      10 yr event 2,031 0.10000 0.900 1,015 914 

      50 yr event 25,449 0.02000 0.080 13,740 1,099 

   200 yr event 66,016 0.00500 0.015 45,733 686 

   Ultimate event* 330,080 0 0.005 198,048 990 

   TOTAL     3,689 
      

Without Ponding      

         0  yr event               -      1.00000     

      10 yr event          3,325    0.10000         0.900        1,662        1,496  

      50 yr event        32,577    0.02000         0.080      17,951        1,436  

   200 yr event        89,243    0.00500         0.015      60,910           914  

   Ultimate event*      446,213  0        0.005    267,728        1,339  

   TOTAL           5,184  
      

Difference      

         0  yr event               -      1.00000     

      10 yr event          1,294    0.10000         0.900           647           582  

      50 yr event          7,128    0.02000         0.080        4,211           337  

   200 yr event        23,227    0.00500         0.015      15,177           228  

   Ultimate event*      116,133  0        0.005      69,680           348  

   TOTAL           1,495  
      

NPVs    100 yrs 200 yrs 

   7 % 
   5 % 
   3 % 

   $21 m 
$30 m 
$47 m 

$21 m 
$30 m 
$50 m 

 *  The cost of an “Ultimate event” is assumed to be 5 times the cost of a 200 year event.  Changing the factor from 2 to 20 

changes the NPV damage from a Base Case $30m to $26 million in the former case and $35 million in the latter case 

 

5.7 The Net Present Value (NPV) of this $1.495 million per year difference in 

damage with and without the rules is $30 million at a 5 % discount rate
2
 over 

100 years.  Approximately $23
3
 million of this is associated with ponding on 

rural land and $7 million with ponding on residential and business land.   

                                                 
2  A 5 % discount rate is believed to be appropriate in this context. While Treasury currently uses a discount rate of 7 

% for infrastructure projects, there are strong arguments in favour of a lower discount rate for projects such as 
Hendersons Basin.  A lower rate reflects a “Social Rate of Time Preference”, and may also be consistent with the 
discount rate implicit in the land values with which these flood damage costs are being compared.  Land values 
reflect the discount rates required by those investing in land for future development.  See NZIER Insight no. 
32/2011 for a discussion of the issues surrounding discount rates. 

3  60 Ha of business and residential land and 200 Ha of rural land changes state.  $30m x 200 / (200+60) = $23m.  
This assumes that ponding depths are the same on average over all land type.  Ponding may be deeper on rural 
land, which would increase the damage associated with rural land and reduce that with other land. 
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5.8 This figure includes the quantified benefits of reduced property damage as 

estimated via the RiskScape model, but excludes various unquantifiable 

benefits such as reduction in a loss of property access, personal injury, and 

stress to property owners who worry about flooding even when heavy rain 

does not lead to a flood.  There may also be some benefits to upstream 

properties which are not captured in the hydrological modelling. The calculated 

NPV benefits of the rules assume that the reduction in flooding starts 

immediately, and would be lower if it was assumed that in the absence of the 

rules a buyer of the land would not develop it for some years, and hence the 

flooding would not occur for some years.  If the delay was ten years, then the 

NPV benefits of the rules would drop from $30 million to $18 million, excluding 

non-quantifiable benefits.  On the other hand, it should be noted that the flood 

events were calculated by DHI under the assumption of “No climate Change”.  

My understanding is that had the models been run under the “Climate Change 

and sea level Rise” assumption, the differences in damage with and without 

the rules would be greater, and hence so would the NPV Benefit of the rules 

 

5.9 These benefits are expected to be split between 200 Ha of rural land 

(estimated $23 million) and 60 Ha of residential and business land (estimated 

$7 million).  This split is very approximate, and it is possible that the 

quantifiable benefits from the FPMA rules on rural land are greater than $23 

million and on residential and business land are less than $7 million. 

 

 Costs 

5.10 The costs of the FPMA rules restricting the use of rural land were estimated as 

the difference in land value with the rules in place and without the rules in 

place.  This was calculated by comparing average marginal rateable values of 

rural land per Ha within the Cashmere FPMA and immediately adjacent to the 

FPMA, where the proposed rules do not apply. The difference is very 

approximately
4
 $100,000 per Ha.  Multiplying this by the 200 Ha of private 

rural land gives a cost of the proposed rules of approximately $20 million, 

which is less than the combination of the $22 million of quantifiable benefits 

and the various unquantifiable benefits resulting from the FPMA rules.  

Therefore, I conclude that the rules as regards rural land will lead to an 

efficient use of resources. 

 

                                                 
4  The measureable differences in value reflect not only the rules, but also other aspects of land quality including its 

and suitably for, and cost of, subdivision for residential use.  Also, the full force of the proposed rules is not yet in 
place, so it is possible that the difference will increase once the rules are in place. 
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5.11 The net benefit of the FPMA rules on the 639 residential and business 

properties in the Cashmere FPMA is less clear.  While the gross benefits are 

estimated to be $7 million, and the likely range is $5 – 10 million, this equates 

to only $8,000 – $16,000 per affected property.  This may be less than the cost 

to the landowners of not being able to build or subdivide in the Cashmere 

FPMA as a result of the rules.  There are 10 vacant properties and 107 sub-

dividable properties (greater than 900m
2
). 

 

5.12 The benefits of the FPMA are enjoyed by the wider public who would 

otherwise be affected by flooding, but the costs are incurred by the landowners 

in the FPMA.  These costs are imposed at the time the rules change the value 

of the land.  The proposed rules are in part a re-statement of existing policies 

and rules which limit excavation and filling of rural land in the Cashmere 

FPMA.  To this extent the rules do not impose any additional cost on current 

landowners. 

 

6. ECONOMIC EFFECTS OF HFHMA 

 

6.1 HFHMAs are those areas where in a 500 year flood  the water will be greater 

than 1 metre deep (assuming a sea level rise of 1 metre) or the water velocity 

(in metres per second) multiplied by the water depth (in metres) exceeds 1.0. 

 

6.2 The proposed rules for HFHMAs will make it difficult to subdivide sections, 

including the 1,300 sections which are greater than 900m
2
 and potentially 

suitable for subdivision under current rules, and difficult to put up new 

buildings on sites including the approximately 3,400 vacant sections.  This 

imposes costs on landowners who will be able to use their sections only in 

limited ways.   

 

6.3 The rules will be justified from an economic efficiency perspective if the costs 

of the rules to those landowners are less than the cost of damage, injury and 

death due to flooding if the rules were not in place and the sections are able to 

be subdivided or built on.   
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Impact of HFHMA rules on landowners 

 

6.4 The likely cost of the imposition of the HFHMA rules in reducing the potential 

use of the section is of the order of $80,000 per site
5
, being the difference 

between the value of the site if able to be used for housing and the value of 

the site with its next best alternative use, which includes use as a reserve or 

possibly as a wetland area into which stormwater run-off can be directed for 

treatment prior to discharges into the Heathcote or Avon rivers. 

 

6.5 A benefit of the HFHMA rules is that property damage is avoided to 

buildings/subdivision that would occur if the HFHMA rules were not in place.  

Flood water depth of > 1.0 metres and the water velocity factor (i.e. the 

conditions for the imposition of the HFHMA) would be likely to lead to damage 

to a house and contents of approximately $101,000 per site
6
.   

 

6.6 This $101,000 cost occurs only in a rare event (a 500 year flood). Without 

knowing the probable level of injury and death in a 500 year event, and the 

depth and speed of water, and hence damage, injury and death, in more 

common flood events it is not possible to estimate the likely annual average 

damage cost and hence the NPV of damage costs.  It is this NPV of damage 

that needs to be compared with the $80,000 loss of land value in order to 

conclude whether the HFHMA rules will lead to an efficient use of resources.  

In the absence of an estimate of NPV damage, no conclusion can be drawn. 

 

6.7 A possible alternative rule would be to allow subdivision and building only if the 

new building had a floor level above, say, a 200 year flood event.  The likely 

cost of this for a particular section is perhaps $15,000 – $20,000
7
 per site.  An 

alternative rule of this nature would possibly avoid most of the flood damage 

including deaths and injuries at a much lower cost than the proposed rules.   

 

6.8 I note that the costs of damage in Flood Hazard Areas are generally not an 

externality because the costs of losing the use of land under the HFHMA rules 

accrue to the same landowners who also benefit from the reduced property 

damage and reduced risk of death or injury from the HFHMA rules.  From an 

                                                 
5  This is a very rough approximation.  It is based on an assessment of section values in the HFHMAs and an 

expectation that the value will be perhaps $20,000 / section-equivalent as an addition to reserves. 
6  This is based on analysis of flood damage for various depths of water undertaken by Harris Consulting, adjusted to 

current prices.  No data is available on combined flood depth and velocity figures.  See Harris, S.  Climate Change 
Case Study: Assessment of the Impacts of Sea Level Rise on Floodplain Management Planning for the Avon River.  
For CCC 2008 

7  Placed and compacted fill costs perhaps $60 - 80 / m3, and a 150 m2 house will require a raised footprint of 
perhaps 200 m3 at a cost of around $15,000.  A cheaper alternative is likely to be a house on higher piles. 
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economics perspective then, this rule can be justified primarily by information 

failure. That is, on the basis of individuals being unaware of where their own 

best interest lies, and Council making a judgement call on their behalf.  

However, Council may also be concerned that the damage would become an 

externality if, for example, homeowners with flood damage sued Council for 

letting them build in an unsuitable place.  The Red Zone in Christchurch is an 

example of private costs becoming a public cost and hence an externality. 

 

7. WIDER SOCIAL IMPACTS OF THE FPMA AND HFHMA RULES 

 

7.1 The proposed rules will prevent some thousands of properties being rebuilt on.  

This is likely to increase the price of sections, or at least stop them falling.  

While the approximately 7,000 affected residential properties are less than 4% 

of total Christchurch properties, the 3,400 residential properties which are 

currently vacant in the HFHMA and the Cashmere FPMA are a significant 

number in terms of long term average demand for sections and could 

materially affect prices.  The potential impacts on section prices are even 

greater when one notes that more than 2,100 of these residential sections are 

800m
2
 or more and would be potentially subdivisible (this includes more than 

1,400 which are more than 900m
2
 and are able to be subdivided under 

existing Living 1 rules).  

 

7.2 The financial losses arising from the proposed rules fall on the landowners at 

the time the proposed, or similar, rules are imposed.  In the HFHMA the costs 

are likely to fall to a significant extent on central government as owner of the 

Red Zone land, which encompasses a significant proportion of the residential 

land in High Flood Hazard areas.   The costs in the Cashmere FPMA fall on 

current property owners to the extent that the proposed rules extend controls 

on subdivision and building.  To the extent that the rules replace existing rules 

which limit excavation and filling in the ponding areas, then the cost has 

already fallen on those who owned the properties at the time the rules were 

put in place and there is no additional cost to current owners. 

 

7.3 It is unlikely that the rules will materially affect opportunities for economic 

growth and employment.  There have been numerous subdivisions completed 

since the earthquakes, and a number of commentators now believe that there 
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is, if anything, an excess supply of sections.
8
  Reducing the number of 

buildable sections in the HFHMA and FPMA is unlikely to materially affect 

rates of economic activity in residential construction.  The only concern is that 

the sections which are in the HFHMA include a significant number that have, 

historically, been in medium to low income areas, whereas most of the new 

subdivisions have more expensive sections.  On the other hand, many of the 

sections in the HFHMA are likely to require more expensive foundations than 

are sites on firmer and higher ground, so the price advantages may be less 

than it seems at first glance.   

 

7.4 HFHMAs and a consequential reduction in section availability in the east of 

Christchurch may hamper recovery of the community on that side of town.  

Numerous individuals have argued that the slow recovery of that part of the 

city has had high social costs, and while there is no formal analysis of the 

impacts of a shortage of sections on the rate of recovery, preventing new 

building in the HFHMA on that side of the city is likely to exacerbate social 

problems in the short term.   

 

7.5 A more detailed description of the analysis underlying these conclusions is 

contained in the report to Council which is attached as Attachment B. 

 

8. LIMITATIONS OF MY ANALYSIS 

 

8.1 Due to the tight timeframes for the analysis underlying this evidence, some 

information is not yet available.  For example, a more detailed analysis of 

intermediate flood events associated with the Cashmere FPMA might lead to a 

significant change in the estimates of avoided damage.  Nonetheless, the 

conclusions regarding the effects of the rules on rural land are believed to be 

robust and are unlikely to change.  Estimate of changes in total flood damage, 

including those forms of damage which are not included in the model, would 

have to significantly fall, or estimates of marginal value of rural land would 

have to significantly rise, to change the current conclusion that the proposed 

FPMA rules for rural land in the Cashmere FPMA are appropriate.   

 

                                                 
8  As a recent project manager for a block of 40 sections in Awatea Rd, and as a trustee of the Community Housing 

Trust which is considering subdivision of land to provide affordable sections, I take a keen interest in the availability 
of completed sections and have regular conversations with developers, builders and real estate agents.  I am 
aware that, for example, the proposed Highfields subdivision has not proceeded, that the subdivision adjacent to 
the Groynes was left in a partially completed state for some time because the developer was unable or unwilling to 
complete the development in the current market, and the partially completed subdivision off Yaldhurst Rd just north 
of Russley Road has remained apparently vacant for some time. 
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8.2 Further modelling runs which relaxed the rules on just the residential and 

business private land in the Cashmere FPMA, as opposed to all private land, 

would enable a more definitive answer to be given as to whether the proposed 

rules are appropriate for the residential and business land in the Cashmere 

FPMA. 

 

8.3 The value of the HFHMA rules is much less certain.  A very substantial 

modelling effort would be required to improve our understanding of the effects 

of the proposed rules, or alternative rules, in reducing property damage, 

injuries and death.   

 

8.4 This analysis assumes that the community is risk neutral, whereas in fact there 

may be a significant level of risk aversion, particularly with regard to events 

which affect large numbers of people and where effects may include serious 

consequences such as personal injury or death.  Risk aversion would shift the 

balance in favour of the proposed rules.  Modification of these conclusions to 

reflect risk aversion is a political decision rather than an economic one, and is 

something on which I am unable to provide a professional opinion. 

 

8.5 The current status of rules affecting development in Cashmere FPMA has led 

to the current outcomes for downstream properties.  Relaxing those rules, and 

allowing subdivision and building as a result, would lead to benefits to 

landowners in the ponding area and costs to landowners downstream who are 

more likely to be flooded.  Such development may not be permitted under the 

RMA, but that is not a matter which I have addressed in undertaking this 

analysis. 

 

 

Geoffrey Vernon Butcher 

21 January 2016 
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ATTACHMENT A – Flood Ponding and Flood Hazard Areas 

 

Figure 1.  Hendersons – Cashmere – Detail of Hoon Hay FPMAs 

 

 

The area coloured blue is FPMA 

The area coloured purple is HFHMA
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Figure 2.  Overview of FPMAs and HFHMAs 

 

 

 

The area coloured blue is FPMA 

The area coloured purple is HFHMA 
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Attachment B – Report to Council of analysis underlying conclusions 

 

Economic Costs and Benefits of Proposed Rules which 

Limit Development of land within identified Flood 

Ponding Areas and High Flood Hazard Area. 

 

Butcher Partners Ltd:  January 2016 

 

1. Background: 

The proposed Christchurch Replacement District Plan (pCRDP) has identified Flood Ponding 

Management Areas, which are intended to detain water in heavy rain events and in so doing reduce 

flooding downstream.  The pCRDP also identifies areas which are at risk from Flood Hazard, and this 

is areas where in a one in 500 year event leads to a depth of water which exceeds 1m OR where the 

product of the depth of water (in metres) and the spend of the water flow (in metres / sec) exceeds 

1.0.  Note that flood depths were calculated under an assumed 1 m increase in sea levels and 16 % 

increase in rainfall depth arising from climate change.  

Proposed rules in the pCRDP seek to make subdivision or new building in these areas Non-Complying 

Activities, which in broad terms means they will be very much discouraged with resource consent 

being difficult to achieve in most circumstances, and also expensive to achieve. 

 

2. Scope of Work 

CCC has asked BPL to review the effects that are anticipated from the implementation of the rules, 

including environmental, economic, social and cultural impacts as well as the opportunities for 

economic growth and employment that are anticipated to be provided or reduced.  It was 

anticipated that the review would draw on information from earlier studies. 

The original scope of work was intended to cover three broad ponding areas being: 

- Hendersons Basin & Cashmere Stream Floodplain & Cashmere-Worsleys ponding area & 

Hoon Hay Valley ponding area (hereinafter called “Hendersons-Cashmere-Hoon Hay”; 

- Lower Styx Ponding Area; 

- Cranford Basin. 

 

Cranford basin has been excluded from further analysis primarily because there is now a Notice of 

Requirement in place for purchasing the land from private owners, and hence the economic analysis 

has become redundant.  Furthermore I am advised that the Cranford Basin is extremely complex to 

model in hydrological terms, and hence it would be difficult to assess likely damage arising if the 

Basin were allowed to be filled.  Finally, it is understood that there have been significant changes of 

ground level in the areas likely to be most affected by the loss of ponding facility in the Cranford 
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Basin and the Riskscape model would need to be recalibrated for the post-earthquake changes in 

ground level before the financial costs flowing from the model would be meaningful. 

Lower Styx Ponding has not been assessed because of the limitations of time.  The theoretical 

process would be similar to the process involved in Hendersons Ponding Area, but hydrological 

modelling is not available for this area. 

The work was also to consider the identified Flood Hazard Areas. 

 

3. Physical Areas Involved 

Table 1 shows the areas of land affected by the rules.  This table includes only those parts of 

properties which are affected by the rules as opposed to the total areas of those properties.  Some 

properties have land which is both in a Flood Hazard Zone and is subject to ponding.  In those cases 

the area described as being in the Flood Hazard Zone excludes land which is also in a Flood Ponding 

area.  Information on land areas was provided by the GIS division of Christchurch City Council. 

Table 1. Physical Areas Affected by Rules (Ha) 

 High Hazard Area Ponding Areas 

 Ha (excl. ponding areas) Henderson 
Ponding 

Cranford Lower Styx 

BUSINESS 8.4 5.3 - 2.0 

NON-RATEABLE 324.9 5.5 0.0 28.9 

RESIDENTIAL 200.6 55.1 0.4 40.4 

RURAL 267.0 299.4 27.9 134.4 

Not -Specified 2.7 27.0 8.4 - 

Total  803.6 392.4 36.6 205.7 

 

 

4. General Approach to Estimating Whether the Rules Will 

Encourage Efficient Use of Resources 

 

4.1 Flood Ponding Basins 

The benefit of retaining land for ponding and preventing development for other purposes such as 

housing is that flooding downstream is reduced.  The cost of using land for ponding is that it 

prevents use of the land in the basin for other purposes of potentially greater value, including 

residential development.  If the benefits of reduced flooding exceed the costs of preventing 

alternative use of the land, then the rules are likely to encourage efficient resource use. 

It may be that there is a cheaper way of reducing flooding than using ponding basins.  For example, it 

may be possible to increase spending on other engineering works to manage flooding to the same 

degree.     

The cost of preventing development would be based on the difference in value between land in the 

ponding area for which uses are restricted by the rules, and similar land which is not restricted by 
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such rules.  In the case of Henderson’s Basin this difference in value can conveniently be assessed by 

comparing the Rating Valuation of blocks of land within the ponding area and blocks of adjacent 

land.  The difference in land value may also be due to underlying differences in the suitability of the 

land for subdivision purposes, and in this regard it should be recognized that by definition the land in 

the ponding area is lower-lying and would need to be built up with greater levels of fill than would 

adjacent land.  Hence the differences in land value will over-state the difference in value caused by 

the existing rules.  On the other hand the difference in land value may not yet fully reflect the rules 

because the rules are not yet in place.  However, existing rules have similar impacts to the proposed 

rules, and so existing values probably reflect reasonably well the land value under the proposed 

rules. 

4.1.1 Are Rules Appropriate for Ponding Areas 

Rules are an appropriate means of managing Flood Ponding areas because the people who benefit 

from the prevention of flooding are not the same as the people who pay the costs of being 

prevented from developing their land.  Agreement between the two groups and the payment of 

financial or other compensation is not practical, and an effective outcome is most likely to be 

achieved by Rules.   

 

4.2 Flood Hazard Zones 

The proposed rules for High Flood Hazard Areas stipulate that subdivision and new buildings are 

non-complying activities.   These are areas in which in a 500 year event there is expected to be at 

least 1.0 m of water OR the product of water depth in metres and water velocity in metres / sec 

exceeds 1.0.  The models assumed that sea levels would be 1m above current levels and rainfall 

depths would be 16 % above current depths as a result of climate change. 

The rules seek to prevent damage to buildings and to injury or death in flood events.  In principle an 

efficiency analysis (section 32) would compare the actions of people WITH the rules and the actions 

of people WITHOUT the rules, and compare the costs and benefits in the two cases.   

Analysis should compare the likely benefits of preventing flood damage and potential loss of life in 

Flood Hazard Areas to the cost associated with preventing subdivision of or building on the land.  

This cost is equivalent to the value of the land for building in areas not prone to floods as opposed to 

the value in its next best use, which is possibly for urban parks or some form of agricultural 

production.  Note that the comparison should not be between the costs of flood damage and the 

benefit of the difference between the market value of the flood-prone land for building and for 

alternative uses.  This is because the market value of the flood-prone land will already have been 

adjusted downwards to reflect the known probability of flooding and the expected costs to the land 

owner of this – whether by higher insurance premiums, higher repair bills for uninsured items, and 

the intangible costs of living in a flood-prone area.   

Alternatives to the proposed rules include implementing a minimum floor height to avoid the 

majority of physical flood damage, but the effects of this on reducing risks of death and injury would 

also need to be taken into consideration. 
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4.2.1 Are Rules Appropriate for Flood Hazard Zones 

Usually rules are justified where there are externalities, which is to say where the people who 

benefit from their actions do not suffer the costs of their actions.  In general one would expect that 

people who build in Flood Hazard Zones will get the benefits associated with cheaper land in these 

areas and would meet the costs of higher flood damage in these areas, with these higher costs being 

realized either by actual repairs or by higher insurance premiums compared to other areas.  Hence 

there is no externality and no case for restrictive rules. 

However, rules may also be justified even where there is no obvious externality if it is felt that the 

general public are not aware of the true extent of likely flood damage costs, or if it is felt that the 

internalized costs will be externalized by property owners trying to transfer the flood damage costs 

to the wider public through the political process by compensation for damage or by the construction 

of publicly funded preventive measures such as stop banks.   

A powerful example of this externalizing of costs has been evident in Christchurch recently where it 

has been decided that the long-term costs of damage in the Red Zone are higher than residents can 

reasonably meet or higher than the council is prepared to meet, and so the residents have been 

compensated by the community as a whole.  In some areas there was no real understanding that the 

potential for damage was so high, while in other cases the land was developed in spite of technical 

advice that the land had a high liquefaction risk.  In the latter case this technical advice was ignored 

by developers and by the general public who purchased the land without being aware of this advice.   

  Data from Christchurch City Council indicates that there are 6,390 residential properties, of which 

1,3409 have an area greater than 900 m2 and are potentially sub-divisible under council zoning rules 

requiring a minimum section size of 450 m2.  Moreover of the 6,390 sections, 3,400 have 

improvements worth less than $10,000 implying that they do not currently have a house on them 

and under the new rules they would not be able to be built on.  The proposed rules impose a 

potentially high cost on such properties.  The rules also affect 153 business properties, 15 of which 

have improvements which exceed $1 million in value, implying that the rules apply to some valuable 

properties, and 100 of which have improvements which are worth less than $10,000 which again 

implies that they are vacant lots which cannot be built on under the proposed rules. 

 

5. Who Suffers the Costs of the Rules 

In general, rules impose costs which accrue to those who own the land at the time the rules are 

imposed.   

If the rules prohibit activities which people would not want to undertake anyway (e.g. building in 

areas where floods are frequent) then the rules have no costs.   

If the rules prohibit activities which people wish to undertake in spite of a full knowledge of the 

costs, then the rules have a net cost on those people and this cost is met by the land owners at the 

time the rules are imposed.  Subsequent landowners do not suffer any costs since they will have 

purchased the land at a discount which reflects the existence of the rules. 

There will be occasions when rules do not impose an actual cost on the community (e.g. where the 

expected costs of damage exceed the difference in land values between land available for building 

                                                 
9  658 if the area excludes that part of the section which lies within a ponding area 
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and land available only for the next best use such as parks), but where roles impose a perceived cost 

because people do not believe that the costs exceed the benefits.  In such cases the perceived cost 

of the rules accrues to the current landowners. 

Finally, where the rules exist because of externalities, then the costs are imposed on the owners of 

the land where activities are restricted.  The cost accrues to the owners at the time the rules are 

imposed.  The benefits accrue to the owners of the downstream flood-prone land at the time the 

rules are imposed.  Subsequent owners will not get the benefit because the price of the property will 

have risen to reflect the benefit. 

Since the proposed rules applying to flood hazard zones are new rules, then the cost will be borne by 

current owners.  To the extent that proposed rules applying to flood ponding areas replace rules 

which have been in place for some time, the costs have already accrued to the owners of the land at 

the time those earlier rules were put in place.  To the extent that the proposed rules extend existing 

rules, then the costs of the extension accrue to the current owners of the land. 

Note that this analysis of who suffered the loss does not alter the size of the loss suffered by the 

community as a whole. 

 

6 Costs and Benefits  

 

6.1 Available Information 

A review of available information revealed that while there is considerable information on the 

extent of potential flooding in Christchurch10, there is little on the costs of flood damage in 

Christchurch.  A 2008 paper by Harris11 provided information on flood damage costs for various 

depths of water in houses and some relationship between building damage costs and other costs.  It 

could potentially be used in an analysis of flood damage in the absence of ponding areas, but it 

would first require analysis of changes in water depth with and without the flood ponding areas for 

various flood events, and determination of the number of houses affected and the depth of 

inundation in each case.  This is a major exercise which would be both expensive and impossible to 

complete in the available time.  Fortunately there is now available a NIWA-developed and operated 

model called RiskScape.  Amongst other things the RiskScape model estimates flood damage costs 

for various depths of water.   

6.2 Ponding Areas  

6.2.1 Property Damage related to Hendersons-Cashmere-Hoon Hay Ponding Area 

The floodwater depths in the downstream areas affected by Hendersons-Cashmere-Hoon Hay 

Ponding area were provided from hydrological models run by DHI Group.  The depths were 

estimated for three flood events (10 year, 50 year and 200 year) and for two states of land in the 

ponding area.  In the first land state the rules were in place and no development has taken place.  In 

                                                 
10  See for example GHD reports:  Stormwater modelling consolidation final reports - Styx, Avon and Heathcote River 

models status reports, 2012 -2014  
11  Harris, S.  Climate Change Case Study: Assessment of the Impacts of Sea Level Rise on Floodplain Management 

Planning for the Avon River.  For CCC 2008 
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the second land state, land not owned by council is assumed to be developed over time and to not 

be available for storage of flood waters12.   

The Riskscape model took those depths and calculated the costs of asset (building) repairs, contents 

(including vehicle) repairs and replacement, cleanup costs, and disruption costs.  The model does not 

include other significant costs associated with flooding13, and damage estimates are based on the 

location of buildings and floor heights pre-2011 earthquakes.  There are also psychological costs 

associated with the risk of flooding threats even when flooding does not occur. 

6.2.2 Reductions in Land Values in Henderson-Cashmere-Hoon Hay Ponding Area 

Information was obtained from the Christchurch Rates data base on the land value of rural land in 

the Hendersons-Cashmere-Hoon Hay ponding area, and rural land adjacent to the ponding area.  

The difference per Ha is expected to be due to a mix of lower land quality and, more importantly, an 

inability to subdivide land at some later date for residential purposes14.  While rural land adjacent to 

the ponding area is not zoned for residential development, it is within the urban boundary and is 

likely to be able to be zoned in the comparatively near future. 

 

6.3 Flood Hazard Zone 

All that is known about the Flood Hazard Zones is the total area, by Land Use, that has been so 

zoned, and the fact that modelling has identified that the land is susceptible in a 500 year flood 

event to a flood depth of at least 1.0m, or a depth in metres multiplied by flow velocity in metres / 

sec of at least 1.0.  It is not possible to estimate likely damage to houses either in the 500 year event 

OR in more frequent events.  This is because many of the sections are already vacant and to specify a 

likely floor level of a new building would be pure speculation. 

A rough approximation of the rule cost can be made on a per section basis, with this difference being 

the difference between land value for housing and for an alternative use.   

An alternative rule which would raise floor levels and reduce flood damage can be costed and 

compared to the loss of land values.  The two costs are not directly comparable in that they have 

different outcomes in terms of damage avoided, particularly for personal injury and death from 

flood waters which may still occur even if floor levels are raised.  

 

7. Results and Conclusions 

 

7.1 Hendersons-Cashmere-Hoon Hay Ponding Area 

7.1.1 Benefits from Reduced Flood Damage Costs 

Estimates of damage produced by the RiskScape modelling of DHI Group water depth modelling of 

various events for the two land states are shown in the second column of Table 2.   The private land 

                                                 
12  In both states the land in Hoon Hay Valley and south of Cashmere Rd, and land south of Worsleys road was 

assumed to be available for ponding. 
13  For example, death and injury, damage due to scouring in areas of high flow velocity, need for traffic to divert from 

flooded streets, non-remunerated personal effort involved by affected households. 
14  While rural land adjacent to the ponding area is not zoned for residential development, it is within the urban 

boundary and is likely to be able to be zoned in the comparatively near future 
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which was deemed to be available for ponding in one Land state and not the other totaled around 

60 Ha of residential and Business Land and 200 Ha of rural land.  

The annual damage is calculated using a standard modelling process which in effect gives an 

approximation of the area under the damage probability curve.   

 

Table 2. Damage of Various Flood Events and Estimated Difference in NPV with Ponding and 

Without Ponding (NPV $m) 

 A 
Damage for 
event ($000) 

RiskScape 

B 
Annual Prob 

of 
Exceedance 

C = Be-1-Be 

Difference 
in 

probability 

D = (Ae+Ae-1)/2 
Average 

damage over 
interval ($000) 

E = C x D 
Ave Annual 
Cost ($000 / 

yr) 

With Ponding      

         0  yr event 0 1.00000    

      10 yr event 2,031 0.10000 0.900 1,015 914 

      50 yr event 25,449 0.02000 0.080 13,740 1,099 

   200 yr event 66,016 0.00500 0.015 45,733 686 

   Ultimate event* 330,080 0 0.005 198,048 990 

   TOTAL     3,689 
      

Without Ponding      

         0  yr event               -      1.00000     

      10 yr event          3,325    0.10000         0.900        1,662        1,496  

      50 yr event        32,577    0.02000         0.080      17,951        1,436  

   200 yr event        89,243    0.00500         0.015      60,910           914  

   Ultimate event*      446,213  0        0.005    267,728        1,339  

   TOTAL           5,184  
      

Difference      

         0  yr event               -      1.00000     

      10 yr event          1,294    0.10000         0.900           647           582  

      50 yr event          7,128    0.02000         0.080        4,211           337  

   200 yr event        23,227    0.00500         0.015      15,177           228  

   Ultimate event*      116,133  0        0.005      69,680           348  

   TOTAL           1,495  
      

NPVs    100 yrs 200 yrs 

   7 % 
   5 % 
   3 % 

   $21 m 
$30 m 
$47 m 

$21 m 
$30 m 
$50 m 

 *  The cost of an “Ultimate event” is assumed to be 5 times the cost of a 200 year event.  Changing the factor from 2 to 20 

changes the NPV damage from a Base Case $30m to $26 million in the former case and $35 million in the latter case 

The difference in expected Annual Damage ($1.495 million per year) is shown towards the bottom of 

the table, and this annual damage is converted to a Net Present Value under various terms and 

discount rates at the bottom of the table.  The Difference in NPV of damage under the two states of 

nature is $30 million at a 5 % discount rate15 over 100 years.  Approximately $2316 million of this is 

associated with ponding on rural land and $7 million with ponding on residential and business land.  

                                                 
15  A 5 % discount rate is believed to be appropriate in this context. While Treasury currently uses a discount rate of 7 

% for infrastructure projects, there are strong arguments in favour of a lower discount rate for projects such as 
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7.1.2 Costs of Reduced Opportunities for Land Use 

Values per Ha for “marginal land over and above the house site” were estimated for rural properties 

close to and within the Hendersons-Cashmere-Hoon Hay ponding area by: 

- Taking the rateable land value and deducting $200,000 as the value of a basic section to give 

the value of the marginal land; 

- Taking the rateable land area and deducting 1,000 m2 as the area of a basic section to give 

the area of the marginal land; 

- Dividing the value of the marginal land by the area of the marginal land to get a value per Ha 

for marginal land.   

For 42 sites close to the ponding area the value per Ha was $275,000 whereas for the 11 sites within 

the ponding area the value per Ha was $125,000, a difference of $150,000.   

The difference in value of land arises from a combination of differences in land quality at the two 

sites (for both its current use as lifestyle blocks and its potential future use for subdivision) and the 

rules which prevent subdivision and building in the Basin sites.  The value of land within the Basin 

will be lower for lifestyle purposes because of flooding risks, and lower for future subdivision 

purposes because more fill will be required to create house sites compared to land outside the 

Basin.  It is also possible that soil geology will be poorer within the Basin which will increase 

construction costs for services and building and hence further reduce the comparative value of the 

land within the Basin for subdivision purposes.  Hence some of the land value difference between 

land in the Basin and land out of the Basin will be due to the natural character of the land.  The rest 

of the difference in land values will be due to the rules.   

While the $150,000 per Ha difference in value for land cannot be allocated with certainty between 

land quality and rules, on balance it seems likely that the impact of the rules will be to reduce rural 

land values by a maximum of $100,000 per Ha, and possibly significantly less.  Using the figure of 

$100,000 per Ha, the proposed rules would reduce by approximately $20 million the value of the 

approximately 200 Ha of private rural land in the Basin which was included in the comparative 

damage analysis.  The figure of $20 million is a likely upper limit to this value. 

 

7.1.3 Conclusions regarding Rules for Hendersons-Cashmere Hoon Hay Ponding Area 

The results suggest that the benefits associated with rules which maintain this ponding ability are 

approximately $30 million of identifiable damage costs plus considerable unidentifiable costs.  At 

least $23 million of this benefit is associated with rural land, which is more than the $20 million cost 

associated with restricting the use of rural land.  The conclusion is that the proposed rules will lead 

to efficient use of resources with regard to rural land in the basin. 

The position with regard to the proposed rules as they apply to residential and business land is less 

clear.  There is approximately 60 Ha of such land, comprising 13 business and 626 residential 

properties.  Of these properties, 10 are vacant and under the proposed rules they could not be built 

on, while 237 are greater than 800 m2 and hence potentially suitable for subdivision which would 

                                                                                                                                                        
Hendersons Basin.  A lower rate reflects a “Social Rate of Time Preference”, and may also be consistent with the 
discount rate implicit in the land values with which these flood damage costs are being compared.  Land values 
reflect the discount rates required by those investing in land for future development.  See NZIER Insight no. 
32/2011 for a discussion of the issues surrounding discount rates. 

16  60 Ha of business and residential land and 200 Ha of rural land changes state.  $30m x 200 / (200+60) = $23m.  
This assumes that ponding depths are the same on average over all land type.  Ponding may be deeper on rural 
land, which would increase the damage associated with rural land and reduce that with other land. 



 

9 

not be permitted under the rules.  The rules will impose significant costs on those properties for a 

benefit which is approximately $7 million17, but may be considerably less than this18.  If the cost of 

the rules exceed $8,000 - $16,00019 per residential property, then the rules will not lead to an 

efficient use of resources.  Further analysis of the effects on downstream flood damage of removing 

ponding storage on these properties, and further analysis of the benefits to residential and business 

properties of removing the rules, is warranted.   

 

7.1.4 Effects on other Social, Environmental and Cultural Outcomes 

The proposed rule will prevent rebuilding on a small number of residential properties which are 

currently vacant, and will prevent subdivision and subsequent building on a further 100 – 200 

properties.  This increased section supply will have some small impact on the price of sections in this 

part of town, but it will not be significant because the Christchurch property sub-markets are 

strongly related and the 200 affected properties are equivalent to less than 0.1 % of residential 

properties in Christchurch. 

It is unlikely that the proposed rules will materially affect opportunities for economic growth and 

employment.  There have been numerous subdivisions completed in Christchurch since the 

earthquakes, and a number of commentators now believe that there is, if anything, an excess supply 

of sections available.  Reducing the number of buildable sections in Flood Hazard and Ponding zones 

is unlikely to materially affect rates of economic activity in residential construction.   

The retention of rural land in its current form in the ponding area may provide some environmental 

benefits, but the benefits are not known.  There is likely to be little benefit from the retention of 

farmland per se, except to the extent that the ponding areas become wetland and offsets the huge 

loss of wetland habitat in Canterbury within the last 150 years.  

 

7.2 Flood Hazard Areas 

7.2.1 Benefits from Reduced Flood Damage and Reduced Injury or Death. 

It has not been possible to estimate reductions in flood damage, or personal injury or death costs 

arising from the proposed rules preventing subdivision and building in Flood Hazard Zones.  

Information on this is likely to come out of a more substantial piece of work which CCC is currently 

pursuing.  Work by Harris in 2008 suggested that the cost per house of flooding to a depth of > 1.0m 

is $100,00020.  While the Flood Hazard Zones reflect areas where water will be at least this deep in a 

500 year event, this single costs tells us little about the water depths in more frequent events which 

quite commonly are the primary driver of annual average flood damage costs.  Hence at this stage it 

is not possible to assess the benefits of the proposed rules in terms of reduced flood damage. 

                                                 
17    The calculated benefit is $7 million, but it will be less than this if, as seems likely, the residential and business 

properties are higher land and hence have less ponding capacity / Ha on average than do the rural properties.  On 
the other hand, calculated property damages understate total damages and so the benefits of permitting ponding 
on residential and business land may exceed the calculated benefits. 

18  The effect of section development on damage costs assume a loss of ponding equivalent to the entire section being 
built up with fill.  If only the building platform were built up, then the effects would be less. 

19  $5 million to $10million spread over approximately 640 properties. 
20  Harris quotes figures of $41,600 for repairs to the house and $47,500 to chattels.  Combining these figures and 

adjusting for inflation gives a total of $101,000. 
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There is little information available on the number of people likely to be killed or injured in a flood 

event of the 500 year magnitude, let alone in lesser events which, typically, produce the large 

component of flood damage costs21.  One could postulate a value per life of $3 million and costs of 

injury being some proportion of that, but lack of data precludes a sensible assessment of the annual 

cost equivalent.  If there was sufficient information available on the benefits of reduced physical 

damage and the costs of reduced opportunities for land use (see below), then one could assess the 

required impact of the proposed rules on the probability of death and injury in various flood events 

for the proposed rules to lead to efficient use of resources. 

 

7.2.2 Costs of Reduced Opportunities for Land Use 

A very approximate value of a developed section in the Flood Hazard Zone is $100,00022.  The figure 

is highly dependent on the geological conditions which affects the foundation costs, and a significant 

portion of the Flood Hazard zone in in the Red Zone which has particularly poor ground conditions.  

A figure of $100,000 seems consistent with an assumption that flood-prone areas often have poor 

ground conditions.   

It is difficult to assess the value of this land to the community for the purposes of recreation.  Prior 

to the establishment of the Red Zone the existing sections were already serviced by parks and 

reserves which were presumably deemed sufficient for the needs of the existing community and 

further reserves may have limited value.  Moreover, the marginal value of recreation land will 

presumably decrease as more of the Red Zone / Flood Hazard Area is re-purposed as recreation land.  

The land may have a higher non-residential value use than purely recreation if it is used to treat 

stormwater run-off prior to this entering the river systems.   

If a typical section has a value of $20,000 in the next best alternative use, then the cost of the rule is 

approximately $80,000 per section. 

 

7.2.3 Costs of Alternative Rule with a lesser reduction in land use 

A rough order of magnitude is that raising the floor level by 1.0 metres will typically cost around 

$15,000 - $25,00023 per site, although this will depend hugely on the geology of the individual site 

and on the type of floor that the house is to be built with.  On this basis, it seems likely that a rule 

which permits building provided it is above some minimum floor level is a preferable rule to the 

proposed rules which make construction of new houses a non-complying activity.   

To establish the suitability of this alternative rule would require an understanding of its effect on 

death and injury.  

 

7.2.4 Conclusions regarding Rules for Flood Hazard Zones 

There is insufficient information regarding the potential for avoiding flood damage in this zone to 

indicate whether the proposed rules preventing subdivision and building in Flood Hazard Zones is 

                                                 
21  Riskscape software apparently has a routine for calculating death and injury in relation to flooding.  The adequacy 

of this for assessing the loss in the Flood Hazard Area has yet to be established. 
22  Council has been asked to provide rateable land value information for properties in the Flood Hazard Zone.  
23  Placed and compacted fill costs perhaps $60 - 80 / m3, and a 150 m2 house will require a raised footprint of 

perhaps 200 m3 at a cost of around $15,000.  A cheaper alternative is likely to be a house on higher piles. 
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likely to lead to a more efficient use of resources.  Formal economic justification of the rules would 

require substantial research on the depth of water under various flood events, the levels of property 

damage, and likely levels of death and injury in these events. 

It is possible that a more effective means of achieving the objective of minimizing flood damage 

would be a rule specifying minimum floor heights.  While this would not prevent potential injuries or 

deaths arising from people being in deep or fast-flowing water, it will presumably reduce them, and 

it may be that the risks are judged to be sufficiently low to be acceptable. 

 

7.2.5 Effects on other Social, Environmental and Cultural Outcomes 

The proposed rule will prevent some thousands of properties being rebuilt on.  This is likely to 

increase the price of sections in this part of town, or at least stop them falling.  While the 

approximately 6,000 affected residential properties are less than 3 % of total Christchurch 

properties, the 3,400 properties which are currently vacant is a significant number in terms of long 

term average demand for sections and could materially affect prices.  The potential impacts on 

section prices are even greater when one notes that more than 1,300 of these residential sections 

are 900 m2 or more and would be readily subdivisible under existing subdivision rules.  The number 

of potential sites under more liberal subdivision rules which are likely in future is obviously 

considerable greater, making it even more likely that the proposed rule will have a noticeable effect 

on section prices in the area. 

The financial losses arising from the proposed rules, particularly those relating to residential areas, 

are likely to fall to a significant extent on central government as owner of the Red Zone land, which 

encompasses a significant proportion of the residential land in High Flood Hazard areas.   

It is unlikely that the rules will materially affect opportunities for economic growth and employment.  

There have been numerous subdivisions completed since the earthquakes, and a number of 

commentators now believe that there is, if anything, and excess supply of sections.  Reducing the 

number of buildable sections in Flood Hazard and Ponding zones is unlikely to materially affect rates 

of economic activity in residential construction.  The only concern is that the sections which are in 

the Flood Hazard Zone include a significant number that have, historically, been in medium to low 

income areas, whereas most of the new subdivisions have more expensive sections.  On the other 

hand, many of the sections in the Flood Hazard zones are likely to require more expensive 

foundations than are sites on firmer and higher ground, so the price advantages may be less than it 

seems at first glance.   

Flood Hazard Zones and a consequential reduction in section availability in the east of Christchurch 

may hamper recovery of the community on that side of town.  Numerous individuals have argued 

that the slow recovery of that part of the city has had high social costs, and while there is no formal 

analysis of the impacts of a shortage of sections on the rate of recovery, preventing new building in 

the Flood Hazard Zone on that side of the city is likely to exacerbate social problems in the short 

term.   

The development of large urban parks on former residential land will provide some environmental 

benefits, but there is no evidence as to how significant these will be.  Anecdotal evidence is that 

there is already a wider range of bird-life in the Red Zone area.   
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8. Limitations to This Analysis 

The foregoing analysis has been completed in some haste and with some information simply not 

being available.  More detailed analysis of intermediate flood events associated with Hendersons-

Cashmere-Hoon Hay Basin might lead to a significant change in the estimates of avoided damage.  

Nonetheless, the conclusions regarding the effects of the rules on rural land are believed to be 

robust and are unlikely to change.  Estimate of changes in total flood damage, including those forms 

of damage which are not included in the model, would have to significantly reduce, or estimates of 

marginal value of rural land would have to significantly increase, to change the current conclusion 

that the proposed rules for rural land in the basin are appropriate.  

Further modelling runs which relaxed the rules on just the residential and business private land in 

the Basin, as opposed to all private land, would enable a more definitive answer to be given as to 

whether the proposed rules are appropriate for the residential and business land in Hendersons 

Basin. 

The value of the rules on Flood Hazard Zones is much less certain.  A very substantial modelling 

effort would be required to improve our understanding of the effects of the proposed rules, or 

alternative rules, in reducing property damage, injuries and death.  This analysis assumes that the 

community is risk neutral, whereas in fact there may be a significant level of risk aversion, 

particularly with regard to events which affect large numbers of people and where effects may 

include serious consequences such as personal injury or death. .  Risk aversion would shift the 

balance in favour of the proposed rules.   


