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STATEMENT OF EVIDENCE OF GEOFFREY VERNON BUTCHER 

INTRODUCTION 

1 My full name is Geoffrey Vernon Butcher.   

2 I am a Director of Butcher Partners Ltd, an economic consulting company in 

Christchurch. 

3 I have the following qualifications and experience relevant to the evidence I shall give: 

3.1 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;  

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

wide range of industries and in a large number of regions, and in particular have 

been involved in the economic analysis of electricity supply for a range of 

electricity generation and supply projects.  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 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; and 

3.3 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.  

4 I have read the Environment Court’s Code of Conduct for Expert Witnesses, and I 

agree to comply with it.  My qualifications as an expert are set out above.  I confirm 

that the issues addressed in this brief of evidence are within my area of expertise, 

except where I state I am relying on what I have been told by another person.  I have 

not omitted to consider material facts known to me that might alter or detract from the 

opinions expressed. 

5 I understand that at this hearing the Panel is considering, amongst other things, 

whether it is appropriate to have rules covering activities which may take place under 

or adjacent to high voltage transmission lines in rural areas.  My understanding is that 

the rules will limit the types of buildings and activities that will be allowed under 

transmissions lines, and will also make more explicit various requirements under the 

Electricity Act, which limit the placement of structures adjacent to electricity lines.  I 

also understand that these rules relate to both existing and potential new transmission 

lines, but that the costs and benefits associated with new transmission lines will be 

reflected in commercial negotiations between the lines operator (Orion) and the 

landowner to acquire appropriate easements.  I have ignored the costs and benefits 

associated with existing transmission lines and instead have focussed on the changes 

in costs and benefits arising from the proposed rules sought by Orion.  
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6 I am advised that the total length of lines is as follows: 

Other land 

areas Road areas 

Rural Banks 

Peninsular Port Hills voltage 

Total lengths 

(km) 

54.3% 39.7% 6.0% 11kV 4 

5.4% 36.4% 58.2% 33kV 99 

75.7% 13.8% 10.6% 66kV 50 

 

SCOPE OF EVIDENCE 

7 My evidence will deal with the following: 

7.1 The economic costs and benefits of imposing the rules sought by Orion in rural 

areas; and 

7.2 The economic benefits associated with rules which make more explicit and 

obvious requirements which already exist under the Electricity Act. 

SUMMARY OF EVIDENCE 

8 Rules impose costs, and the likely costs of these rules sought by Orion is to reduce the 

value of rural land by less than $0.17 million.  The rules which mimic rules under the 

Electricity Act and Regulations have no social cost, and have a social benefit in 

preventing construction of buildings which will have to be modified at considerable cost 

once it is noted that they are in breach of the Regulations.  The proposed rules have a 

minor maintenance benefit which is estimated to be only $30 – 60 per span per year.  

The major benefit of the rules is in reducing the likely costs of accidental injury and 

death.  The quantum of this reduction is impossible to calculate, but if the rules 

prevent one death every 500 years, then the benefit has a Net Present Value of $0.16 

- $0.25 million, which exceeds the costs of the rules in terms of lost land value. 

 ECONOMIC SIGNIFICANCE OF ELECTRICITY, AND RISKS TO SUPPLY 

9 Most commercial economic activities are either directly or indirectly dependent on 

electricity, although in the short term transport and much primary production can 

continue in the absence of electricity.  Electricity is also important in enabling a 

considerable part of home activity.   

10 This significance of electricity is not well reflected in, and is greatly understated by, the 

costs of electricity which is used, or is not used in the case of power outages.  There 

are several components to the cost of power outages.  The first is the commercial cost 

to the supplier (lost production and sales).  The second is the cost to consumers (both 

commercial and non-commercial) who would either have to use stand-by facilities (at 

higher cost), or would in many cases have to reduce or cease production while they 

were without electricity.  The third is the damage cost, which is associated with a loss 

of power for that time.  Examples include: 

10.1 Losses of frozen food, 
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10.2 Accidents arising from the non-supply of electricity (e.g. traffic lights out, 

internal lighting in buildings gone, people trapped in lifts, etc. etc. 

10.3 Damage to plant and equipment (NZAS pot lines). 

11 A pilot survey in the 1980s1 suggested that Costs of non-supply (CNS) associated with 

unplanned outages for 4 hours was likely to be $3.50 / kWh for domestic consumers, 

$3.00 / kWh for large industries, and $22.00 / kWh for other industries.  A subsequent 

1993 paper by the Centre for Advanced Engineering at Canterbury University provided 

tables of “Reliability Worth Factors” taken from the literature.  These showed the wide 

variations in results, and also show how the cost per kWh declines as the duration of 

stoppage is extended.   A brief perusal of those results suggests that the figure of 

$3.50 was not unreasonable, and could well be on the low side.  These costs would 

need to be trebled to around $10 / kWh to bring them to current prices.  Technological 

change since those studies were undertaken has increased the efficiency with which 

electricity is used and has increased the pervasiveness of electricity into commercial 

and social activities in a way which is likely to have increased the value of electricity 

compared to its cost.  While I am not able to provide any estimate of the economic 

significance of security of supply on any of the lines which are likely to be affected by 

these rules, I wish to make the point that the total economic costs of non-supply are 

probably of the order of 50 times the value of the electricity that is not supplied during 

short outages. 

12 To establish the economic significance of each of the lines which would be protected by 

the proposed rules sought by Orion is not a simple task.  It depends not only on the 

population and economic activity which is serviced by that line, but also on the 

availability of an alternative supply.  Orion has essentially set up a ring network so that 

any locality is serviced by lines from two directions and a break in supply from one 

direction can generally be covered by supply from the other direction. In the case of 

Lyttelton there is not an alternative supply route, but the existing poles and towers 

carry two circuits so that a break in one line does not stop supply via the other line.  

13 It is generally only when lines from both supply routes are cut that power is lost.  This 

means that the economic costs of disrupted supply are minimised.  Orion has advised 

me that the protection to supply provided by the dual circuits works rapidly in 80 % of 

the cases, with restoration of supply in the other 20 % being delayed because the 

technology which automatically identifies the break does not always work.  Lack of 

capacity on the alternative supply route is not generally a limiting factor to providing 

electricity when the primary line is broken.   

COSTS AND BENEFITS OF PROPOSED RULES 

14 It is useful to break the proposed rules into two groups:  

14.1 those which mimic rules in the Electricity Supply Act; and  

14.2 those which provide additional protection to supply, reduce maintenance costs, 

and reduce potential damage to property and loss of life. 

                                            
1  “The Value of Electricity Reliability:  Report to Ministry of Energy on a Pilot Survey of Consumers.  

Wellington, 1987. 
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Rules which mimic rules under the Electricity Supply Act 

15 The first group of rules essentially aim to mirror rules which are already in place under 

the Electricity Act, which limits placement of buildings and fences in relation to the 

lines.  I understand that some submitters have argued that these rules are redundant 

and hence should not be enacted.  It is my view that the rules would be beneficial in 

this case because they would not create a cost and are likely to create a benefit.  

There is no cost because people are not prevented in any way from doing something 

which they could do in the absence of the rule.  There is a benefit, because planners 

will be aware of the rules in the district plan whereas they may not be aware of the 

rules in the Electricity Act.  As such they are likely to make applicants for a building 

consent aware of the rules and decline a building consent, whereas if the building 

consent were granted and the building built, safety requirements might mean that 

once the breach of the Electricity Act rules is noted, either the building has to be 

moved or the electricity lines re-aligned.  I am advised by Orion that this happens 

about once five years, and the cost of rectification is typically in the range of $20,000 - 

$100,000.   

Rules which Protect Supply, Reduce Maintenance Costs and Reduce Damage and Loss 

of Life 

16 These rules restrict the placement of certain types of buildings within 5 metres of the 

centre line of 33 kV lines or a foundation of a support structure and 10m of the centre 

line of 66 kV lines or of a foundation of a support structure.  The restricted buildings 

include farm houses, commercial greenhouses, produce packing facilities, milking and 

dairy sheds and structures associated with irrigation.   

Benefits of Rules 

 

Reduced Maintenance Costs 

17 I have discussed with Orion the effects of the rules sought by Orion  on maintenance 

costs.  It is my understanding that on average around 30 spans of line which have to 

be replaced or repaired each year, and that to repair lines which have buildings under 

them costs $1,000 - $2,000 more per span than to repair lines which do not have 

buildings under them.  Given the number of spans on the approximately 150km of 

lines, some of which have two or more parallel lines (perhaps 1,000 spans) and taking 

into account the eventual need to replace lines, this suggests that there is perhaps a 3 

% probability that any span of line will need to be replaced or maintained in any given 

year.  Hence the annual benefit of reduced maintenance is of the order of $30 – $60 

per span per year.  This benefit only arises from lines outside the road reserve since 

lines on the road reserve can be adequately accessed from the road reserve for repairs 

and maintenance, and the proposed rules provide no benefit.  

Reduced Damage and Injury 

18 As discussed above there is a 3 % chance of a line needing maintenance but a far 

smaller chance of a line actually breaking and falling on a building below.  My 

understanding is that this is an extremely rare event.  Nonetheless, a cable falling on a 

house could cause very significant damage and perhaps death.   

19 A more likely cause of injury would be where there is some other failure (e.g. insulator 

breakdown) which leads to the potential not only for touch-voltages but also for other 

problems such as step-voltages which can occur some distance from the point of 

failure.  I am advised that this kind of failure occurs about two times per year for every 

100 km of high voltage line.  The potential for injury from this source is higher the 

closer one is to the fault. 
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20 There is no available data to assess the change in probability of accident or death 

associated with the proposed rules.  Recent changes to legislation suggest that society 

is extremely intolerant of industrial accidents, particularly those that could be foreseen 

and avoided.    

21 The value ascribed to a human life for roading projects is of the order of $4 million2.  

This can in principle be multiplied by the probability of occurrence to estimate the 

benefits of avoiding injury or death.  If the proposed rules prevent one death every 

500 years, then the Net Present Value of the saving at a discount rate of 3 - 5 %3 is 

$0.16 - $0.25 million.  This can be compared to the decreased land value of $0.17 

million estimated in the following section. 

Costs of Rules 

22 Land has a value, and reducing the range of activities allowed on a piece of land will 

reduce that value.  In rural areas the loss may be small because most farming 

activities are still permitted, and buildings which are not permitted in the corridor 

exclusion zone could usually take place elsewhere on the property at little additional 

cost.  There are exceptions to this where a farm has limited places suitable for the 

alternative activities.  There is most likely to be a significant cost only to existing 

owners who want to start a new activity which can only be done if a building is built in 

the exclusion area.  Given that farmers probably do not want to build under the 

exclusion zone anyway because of real or imagined risks and problems with being 

under power lines, the rules are unlikely to impose a major cost.  Future land owners 

who might want to build under Orion’s distribution lines will probably simply not 

purchase the piece of land.  Note that the cost of the rules will only apply to existing 

lines4.   

23 The value of farmland is highly variable depending on soil type, contour and permitted 

land use.   On the basis of advice from a local experienced real estate agent I estimate 

that the marginal value of farmland is very approximately $10,000 / Ha ($1 / m2) for 

flatland and $5,000 per Ha ($0.30 / m2) on Banks Peninsula.  This is the marginal 

value in the sense of the increase in value as a farm gets larger, and is considerably 

less than the average value for smaller sites such as lifestyle blocks.  In the following 

table I have used an average value of $1.50 / m2 for all rural land, $0.50 / m2 for 

other land (which I understand is primarily conservation land), and $0.50 / m2 being 

one third of the value for rural land.  The one third is selected on the basis that lines 

on road reserves affect only one third of the total width of the area affected by the 

rules, with the other two thirds being on the road reserve. 

24 On this basis, the land which is covered by the rules sought by Orion is worth 

approximately $1.7 million (see Table below) and if the rules reduce the value by 10%, 

then the loss is $170,000.  Note that this is a one-off total loss and not a loss per year.  

Note also that this reduction is due not to the existence of the distribution lines, which 

significantly reduce land values, but to the imposition of the proposed rules on land 

under distribution lines which already exist. 

                                            
2   See 

http://www.transport.govt.nz/research/roadcrashstatistics/thesocialcostofroadcrashesandinjuries/report-
overview/  Accessed 29 Oct 2015 

3   Based on the Social Rate of Time Preference, as opposed to the rate associated with commercial projects. 

4   Where new lines are built, the costs will be included in the negotiated price for the power companies’ 
easement.   
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Table:  Transmission Lines affected by the Proposed Rules sought by Orion in Rural 

areas. 

 

 Total 

lengths 

(km) 

Width 

Affected 

Total 

Area 

affected 

(000 

m2) 

Other 

land 

areas 

Road 

areas 

Rural, 

Banks 

Peninsular 

& Port 

Hills 

Total Rural 

Area 

(m2) 

$ / 
m2 

(Ave) 

$ 

Total 

$ / m2    $0.50 $0.50 $1.50    

11kV 4 10m 40 54.3

% 

39.7

% 

6.0% 2,400 $0.56 $22,000 

33kV 99 10m 990 5.4% 36.4

% 

58.2% 57,600 $1.08 $1,072,0

00 

66kV 50 20m 1,000 75.7

% 

13.8

% 

10.6% 106,00

0 

$0.61 $606,000 

TOTAL         $1,700,0

00 

Source:  Orion GIS 

25 To assume a loss of 10 % in land value implies that there is a reasonable probability 

that people would want to build in a way that would be permitted in the absence of the 

proposed rules, and would not contravene the Electricity Regulations.  By reviewing the 

path of the existing lines and seeing how often the proposed rules have already been 

breached in the rural area, we can potentially see whether there is likely to be much 

cost associated with the proposed rules.  If there are few or no breaches, then this 

suggests that the rules are likely to impose a minor cost because people have shown 

by their actions that they generally do not wish to construct under transmission lines 

the sorts of buildings that will be restricted under the proposed rules. 

26 I have reviewed a significant proportion of the lines affected by the proposed rules 

sought by Orion, using Google Earth, and can find few examples of cases of under-

build of the sort which the rules would seek to prevent.  This leads me to conclude that 

the $170,000 cost I have estimated above is very likely well above the actual cost to 

the community of the proposed rule.  

27 The fact that many types of farm building are permitted under the proposed rules 

further reduces the likely costs of the rules.  The fact that other buildings are non-

complying rather than prohibited under the proposed rules suggests that if such a 

building has very significant benefits compared to the risks of damage and injury, 

presumably because it would be extremely difficult to locate the building elsewhere, it 

will not be entirely prohibited from establishing.  This also reduces the potential cost of 

the proposed rules. 

SUMMARY 

28 The proposed rules impose a cost on landowners by reducing their rights to build 

where they would otherwise like to.  The cost can be estimated on the basis of a 

reduction in value of land affected by the rules, and I estimate this to be less than 

$170,000. 

29 The proposed rules provide benefits to Orion from reducing maintenance costs, but 

these are very minor and are of the order of $30 – $60 per span per year. 
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30 Some of the proposed rules do no more than mirror the Electricity Regulations.  In my 

view there is no cost in imposing these rules because they do not further limit 

landowners’ actions.  There is a benefit from imposing those rules under the District 

Plan because they make the rule more visible to landowners, and hence reduce the 

probability of people building something which will later have to be modified when it is 

found to be in breach of the Electricity Regulations.  The costs of these modification 

will be saved. 

31 The proposed rules restrict farm buildings, including houses, which are frequently 

occupied by people who could be at risk of death or injury from falling lines or faults.  

If the proposed rules prevent one death every 500 years, then the Net Present Value 

of the saving at a discount rate of 3 - 5 % is $0.16- $0.25 million.  This can be 

compared to the decreased land value of $0.17 million estimated in the following 

section.   

 

Geoffrey Butcher 

29 October 2015 

 

 


