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Executive Summary 

1. My evidence addresses: 

(a) the economic significance of the National Grid; and 

(b) in general terms, the economic costs and benefits of the 

broad relief sought by Transpower. 

2. In determining the Proposed Plan the Panel is required to "give effect" 

to the National Policy Statement on Electricity Transmission ("NPSET"), 

and Transpower's requested changes to the Proposed Plan are 

intended to do that.  

3. The supply of electricity via Transpower's transmission system (the 

National Grid) is essential to the economic and social wellbeing of the 

Christchurch City, the Upper South Island and New Zealand.  

4. Transpower's requested changes to the Proposed Plan, including the 

Strategic Outcomes from the District Plan and Strategic Directions 

sections, seek to better recognise the national, regional and local 

economic and social significance of the National Grid, and ensure it can 

be operated, maintained, replaced and upgraded efficiently.  

5. In broad terms, the changes requested by Transpower to the Proposed 

Plan, as I understand them, will provide a number of economic benefits 

to Transpower, landowners, electricity consumers and the wider 

community.  By way of example this will be through:    

(a) improved safety to persons and property;  

(b) reduced costs for inspection, operation, maintenance, 

replacement and upgrading of the National Grid;  

(c) reduced electricity supply outages;  

(d) reduced process costs for Transpower;  

(e) less disruption to businesses and households when Transpower 

is required to undertake work on the National Grid; and 
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(f) deferral of the need for new transmission lines, reducing costs 

and the environmental footprint of the National Grid.  

6. Chapters 1.9 and 3 of the Proposed Plan are generally consistent with 

the economic rationale underpinning Transpower's approach to better 

incorporate the NPSET into the Strategic Outcomes and Strategic 

Directions and the objectives, policies and rules of the Proposed Plan.  

From an economic perspective, I support the further changes sought or 

supported by Transpower to the Strategic Outcomes from the District 

Plan and Strategic Directions sections of the Proposed Plan.    

Introduction 

7. My full name is Michael Campbell Copeland. 

8. I hold a Bachelor of Science degree in mathematics and a Master of 

Commerce degree in economics. I have over 35 years’ experience in 

the application of economics to various areas of business, 

infrastructure and resource management matters. A summary of my 

curriculum vitae is attached as Annexure A. 

9. I am a consulting economist and managing director of Brown, Copeland 

and Company Limited, a firm of consulting economists which has 

undertaken a wide range of studies for public and private sector clients 

in New Zealand and overseas. During the period 1990 to 1994, I was 

also a member of the Commerce Commission and during the period 

2002 to 2008 I was a lay member of the High Court under the 

Commerce Act. Prior to establishing Brown, Copeland and Company 

Limited in 1982, I spent six years at the New Zealand Institute of 

Economic Research and three years at the Confederation of British 

Industry. 

10. With respect to the Resource Management Act 1991 (RMA), I have 

prepared evidence for clients covering a number of projects and 

policies. A selection of these is listed at the end of my curriculum vitae 

in Annexure A. With regard to territorial authorities being required to 

give effect to the National Policy Statement on Electricity Transmission 

2008 (NPSET) in their district and city plans, I have: 
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(a) given evidence on behalf of Transpower New Zealand Limited 

(Transpower) providing an economic analysis of Proposed Plan 

Change 123A to the Whangarei District Plan; 

(b) prepared a generic report on the nature and extent of the 

economic benefits and costs of Transpower's transmission 

corridor management approach to implementing the Objective 

and Policies 10 and 11 of the NPSET; 

(c) prepared evidence on behalf of Transpower providing an 

economic analysis of changes sought by Transpower to the 

Proposed Waimate District Plan; 

(d) given evidence on behalf of Transpower providing an economic 

analysis of changes sought by Transpower to the private plan 

change request in relation to the proposed Ruakura Development 

on land on the outskirts of Hamilton City; and 

(e) given evidence on behalf of Transpower providing an economic 

analysis of changes sought by Transpower to the Proposed 

Auckland Unitary Plan in relation to economic matters arising 

from two issues of regional significance – enabling quality urban 

growth and enabling economic wellbeing.  

Code of Conduct 

11. I confirm that I have read the ‘Code of Conduct for Expert Witnesses’ 

contained in both the Environment Court Consolidated Practice Note 

2014. I agree to comply with this Code of Conduct. In particular, unless 

I state otherwise, this evidence is within my sphere of expertise and I 

have not omitted to consider material facts known to me that might alter 

or detract from the opinions I express. 

Scope of Evidence 

12. My evidence is given in support of Transpower's submission on the 

Proposed Christchurch Replacement District Plan ("Proposed Plan" or 

“Replacement Plan”).  This statement of evidence is filed in respect of 

Chapter 1.9 Strategic Outcomes from the District Plan and Chapter 3 

Strategic Directions and addresses some of the specific changes 
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sought by Transpower to the provisions within these chapters.  More 

broadly, I understand that it may be relied on for other hearing topics.   

13. This statement of evidence is intended to provide a foundation for a 

number of matters that Transpower will raise throughout the Proposed 

Plan hearing process.    It is likely that I (and other witnesses) will 

produce a further statement or statements as necessary to address 

particular matters which will address Transpower's corridor 

management approach in greater detail.   

14. This evidence will address: 

a. An introduction to my approach to economic analysis in the 

context of the RMA; 

b. The economic significance of the National Grid, in terms of 

both the existing and future infrastructure in Christchurch 

City and the Upper South Island region1; 

c. In general terms, the  economic benefits of the changes to 

the Proposed Plan sought by Transpower, which will 

generally give better effect to the NPSET, including by 

protecting the National Grid from adverse effects (including 

reverse sensitivity effects), as well as recognising and 

providing for the effective operation, maintenance, 

upgrading and development of the National Grid;   

d. Potential economic costs of the relief Transpower are 

seeking; 

e. Transpower’s  submissions on Chapters 1.9 and 3 of the 

Proposed Plan; and 

f. Conclusions from an economic perspective.   

15. In preparing my evidence I have drawn on the evidence of Ms Ainsley 

McLeod, and Mr Roy Noble. 

                                                
1 Consisting of the Canterbury, Marlborough, Nelson and West Coast regions.  
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Methodology and Limitations 

16. In preparing my evidence I have relied on data and information from a 

number of different sources, which are referenced later in my evidence. 

Insofar as I refer to technical electricity line matters, this is in reliance 

on the evidence prepared by Transpower's internal witness to be filed 

at the same time as my evidence on Chapters 1.9 and 3, as well as my 

understanding from evidence given in matters I have been involved 

with previously.  

Introduction to Economic Analysis in the RMA 

Section 32 Analysis 

17. Section 32(1) of the RMA requires the Council to examine:2  

(a) the extent to which each objective is the most appropriate way to 

achieve the purpose of this Act; and 

(b) whether the provisions are the most appropriate for achieving the 

objectives by: 

a.  identifying other reasonably practicable options for 

achieving the objectives; and 

b. assessing the efficiency and effectiveness of the provisions 

in achieving the objectives; and 

c. summarising the reasons for deciding on the provisions. 

18. The recent changes to section 32 place an additional emphasis on the 

rigour of economic analysis in the RMA context, indicating a greater 

expectation by Parliament on such analysis.  If practicable, the benefits 

and costs of the environmental, economic, social, and cultural effects 

that are anticipated from the implementation of the new plan provisions 

                                                
2 Clause 2(1)(b), Schedule 1 of the Canterbury Earthquake (Christchurch Replacement District 

Plan) Order 2014 requires the Council to prepare an evaluation report on the draft proposal in 

accordance with section 32 of the RMA. 
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should be quantified.3  Benefits and costs can be monetary or non-

monetary.  

19. The Panel is required to have regard to the evaluation report prepared 

by the Council under section 32.4 My evidence identifies the economic 

benefits and costs and discusses their likely significance. This is 

relevant to Transpower’s submission which seeks recognition of the 

benefits of the National Grid infrastructure in the Replacement Plan. 

Community Economic Wellbeing 

20. Economic considerations are intertwined with the concept of the 

sustainable management of natural and physical resources, the 

promotion of which is the purpose of the RMA.  In particular, section 

5(2) refers to enabling "people and communities to provide for their … 

economic ... well being" as part of the meaning of "sustainable 

management".  

21. As well as indicating the relevance of economic effects in 

considerations under the RMA, section 5 also refers to "people and 

communities" (emphasis added), which highlights that, when evaluating 

the provisions of the various components of the Proposed Plan, 

impacts on the wider community, as well as on particular individuals or 

organisations, must be taken into account.  This is underpinned by the 

definition of "environment" which also extends to include people and 

communities. 

22. Economic effects include those having low probability but high potential 

impact.5 For example, the likelihood of transmission line failure due to 

weather events may be low but the costs of unexpected electricity 

supply outages, which are extended due to difficulties encountered in 

accessing the lines for repair, may be significant.  The recent incident 

                                                
3 RMA, s 32(2)(b). 

4 Clause 14(1)(a) of the Canterbury Earthquake (Christchurch Replacement District Plan) Order 

2014. 

5  RMA, s 3(f). 
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at the Penrose substation in Auckland is a timely illustration of this.  

Whatever the cause of that incident, there was a major economic 

impact arising from those events at Penrose.  Also the probability of 

falling transmission lines damaging property and persons beneath 

overhead lines may be small but the costs of such events may be 

considerable. 

Economic Efficiency 

23. Section 7(b) of the RMA directs that, in achieving the purpose of the 

Act, all persons "shall have particular regard to ... the efficient use and 

development of natural and physical resources", which includes the 

concept of economic efficiency. 

24. Economic efficiency can be defined as:6  

The effectiveness of resource allocation in the economy as a whole such that 

outputs of goods and services fully reflect consumer preferences for these 

goods and services as well as individual goods and services being produced at 

minimum cost through appropriate mixes of factor inputs. 

25. More generally, economic efficiency can be considered in terms of:  

a. maximising the value of outputs divided by the cost of 

inputs;  

b. maximising the value of outputs for a given cost of inputs;  

c. minimising the cost of inputs for a given value of outputs; 

and  

d. minimising waste. 

Viewpoint for Economic Assessment 

26. An essential first step in carrying out an evaluation of the positive and 

negative economic effects of a proposal under the RMA is to define the 

appropriate viewpoint that is to be adopted.  This helps to define which 

                                                
6  See Pass, Christopher and Lowes, Bryan. 1993. Collins Dictionary of Economics. (2nd 

edition).  Harper Collins. Page 148. 
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economic effects are relevant to the analysis.  Typically a city (or 

district) or wider regional viewpoint is adopted and sometimes a 

national viewpoint might be considered appropriate.  

27. For considering the economic effects of Transpower's proposed 

provisions in relation to the Proposed Plan, with the aim of achieving 

consistency with the NPSET, Christchurch City is the relevant 

community of interest, because the economic effects of the Proposed 

Plan provisions will largely (but not solely) impact on the residents and 

businesses in the City.  

28. However, Transpower's transmission network assets within the 

Proposed Plan area are part of the National Grid network throughout 

New Zealand and therefore their efficient operation, maintenance, 

development, and upgrade is important to residents and businesses 

elsewhere in New Zealand, particularly in adjacent and nearby districts 

and regions. Most of Christchurch City’s and of the Upper South Island 

regions' peak electricity demand is supplied by generation located 

south of Christchurch City.7 The National Grid is therefore essential to 

maintain electricity supply to both Christchurch City, the Upper South 

Island region and beyond. This suggests that a wider viewpoint of the 

Upper South Island (i.e. Christchurch City, Marlborough, Nelson and 

the West Coast) is also relevant.  

29. In addition, there are a number of reasons why a national viewpoint is 

also relevant (as well as the Christchurch City and regional viewpoints):  

a. Transmission system failures or delays in transmission 

capacity improvements can have cost implications for 

electricity consumers elsewhere on the network because of 

the elongated and cross-boundary characteristics of the 

National Grid.  

                                                
7  Source: Section 8.2.1, Page 92 of 2014 Annual Planning Report; Transpower Limited; 

March, 2014. 
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b. Increased costs for Transpower are eventually passed on to 

all electricity consumers throughout the country because of 

Transpower's national average cost pricing model.8   

c. Transpower is subject to price control regulations under the 

Commerce Act 1986.9 

d. Transpower is a State Owned Enterprise ("SOE") and 

therefore owned by all New Zealand residents and 

businesses. 

e. It is the "inter connectedness" of the National Grid that has 

led to the preparation of the NPSET. 

Economic Significance of the National Grid 

30. Transpower plays a fundamental part in New Zealand's economy.  

Transpower's principal role is to ensure the reliable supply of electricity 

throughout the country.  Through its statement of corporate intent 

Transpower is required to deliver and operate a National Grid that 

meets the needs of users now and into the future. 

31. Transpower seeks recognition of the role and benefits of the National 

Grid including in terms of enabling people and communities to provide 

for their economic well-being.10 This concept is also encapsulated in 

the agreed mediation version which refers to achieving economic well-

being by enabling the efficient and effective operation, maintenance, 

upgrading, and development of infrastructure.11 I support Transpower’s 

submission, and the mediation version for the reasons set out below. 

 

                                                
8  See National Policy Statement on Electricity Transmission, Evaluation under s 32 of the 

Resource Management Act; Ministry for the Environment; March 2008; (s 3(1)(2)). 

9  See under Regulated Industries, Commerce Commission website (www.comcom.govt.nz/).   

10 Transpower’s submission on 3.4.1.6 Infrastructure. 

11 Proposed Policy 1 Benefits and provision of strategic infrastructure. 

http://www.comcom.govt.nz/
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National Electricity Supply 

32. Ongoing investment in the National Grid is expected to be required to 

meet the demand for electricity and to meet the Government's objective 

for a renewable energy future.  Therefore strategic planning to provide 

for National Grid infrastructure is required. 

33. The supply of electricity is essential to the economic and social 

wellbeing of all New Zealand residents and businesses.  It provides 

essential services such as light and heating to homes as well as 

meeting some emergency needs.  Most businesses are reliant on 

electricity for aspects of their operation and therefore the supply of 

electricity is essential for employment and economic prosperity at the 

national, regional and city (or district) levels.  

34. The NPSET Evaluation under s 32 of the RMA stated:12 

Demand for electricity is increasing with population growth, rising incomes and 

new technology powered by electricity.  The combination of growing demand 

and the need to provide electricity in environmentally sustainable ways gives 

increased importance to the improvement, upgrade and extension of the New 

Zealand electricity transmission network, or national grid.  

35. The National Grid is regarded as narrow and longitudinal, with areas of 

demand (load) commonly some distance from the areas of significant 

generation.  Consequently, the National Grid is essential in 

complementing generation to bring the power to where it is needed.  

Without the National Grid, power stations would need to be built within, 

or nearby, areas of demand.  This would prove to be extremely costly, 

resulting in significantly higher electricity prices and a reduction in New 

Zealand's economic competitiveness.  

36. A particular feature of the National Grid, and a key benefit for a 

sustainable New Zealand, is its ability to provide New Zealanders with 

access to renewable generation.  Typically, the remote areas of 

generation connected by the National Grid are renewable (e.g. hydro in 

                                                
12  National Policy Statement on Electricity Transmission, Evaluation under s 32 of the 

Resource Management Act; Ministry for the Environment; March 2008; (Executive Summary, 

page 10).   
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the lower South Island, wind in the lower North Island, and hydro and 

geothermal in the central North Island).  This enables lower cost 

sources of electricity generation to be utilised and enables economies 

of scale in generation to be realised.  It also lowers New Zealand's 

carbon emission liabilities.  

37. Many of New Zealand's larger population centres are located in the 

North Island, while a significant amount of hydro generation is located 

in the South Island.  Power flow tends to be from south to north during 

normal rainfall years, delivering power from the hydro generation in the 

lower South Island to Christchurch, and the Upper South Island, as well 

as to the North Island through the HVDC link, which also balances 

demand between the islands.  

38. Most of New Zealand's population is located in regions where local 

generation is well short of the local demand – for example Northland, 

Auckland, Bay of Plenty, Hawke's Bay, Wellington, Marlborough, 

Nelson and the West Coast.  Even those regions which produce 

surplus power have major population centres distant from the sources 

of electricity supply (e.g. Hamilton in Waikato, Christchurch in 

Canterbury, Dunedin in Otago and Invercargill in Southland).  Therefore 

most of the country's power requirements must be transported some 

distance to the points of demand for residential and commercial use.  

Without the National Grid, electricity prices for most consumers would 

be considerably higher.  

39. Nearly two million New Zealand households and businesses purchase 

more than $6 billion of electricity annually.  Of these, approximately: 

a. 1.7 million or 86% are residential consumers;  

b. 160,000 or 8% are commercial consumers;  

c. 75,000 or 4% are rural13 consumers; and  

d. 40,000 or 2% are industrial consumers.  

                                                
13  Agricultural, forestry and fishing. 
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40. About 34% of the total electricity consumed in New Zealand is 

purchased by residential consumers, 36% by industrial consumers, 

25% by commercial consumers and 5% by rural consumers.14  

41. Growth in national electricity demand is expected to average 1.2% per 

annum over the next 15 years (2014-2029).15 

42. The value of Transpower's property, plant and equipment is listed in its 

2013/14 financial accounts as $4,451.3 million, whilst capital work in 

progress in 2013/14 was valued at $165.3 million.  

43. Transpower estimates that around $1.5 billion of direct expenditure will 

be required over the next 5 years maintaining and operating the 

National Grid.16 This work will be facilitated by the protection of areas 

surrounding existing lines and support structures. Enabling 

Transpower’s existing lines to be used to their peak efficiency 

(unconstrained by other surrounding land uses) will minimise the need 

for new lines (or at least defer that need). 

44. Transpower primarily recovers its transmission costs via line company 

charges as it only directly supplies a small number of the country's 

major electricity consumers (e.g. the Tiwai Point aluminium smelter, the 

Kinleith Mill, and in Auckland, the Glenbrook Steel Mill, Fonterra’s dairy 

plant at Kimberley and KiwiRail are examples of direct customers).  

45. Whilst the National Grid is important for all businesses and households, 

it is especially significant for large consumers who provide essential 

services (e.g. hospitals, ports and airports), and those that are the key 

drivers of employment, incomes and economic activity at the local, 

regional and national level (e.g. farms, manufacturing plants and retail 

centres).  Interruption of supply to those users can have significant 

impacts on their activities. 

                                                
14  Electricity Authority: http://www.ea.govt.nz/consumer/industry-overview/; 5 September, 2013. 

15  Source: 2014 Annual Planning Report Incorporating the Grid Reliability Report and the Grid 

Economic Investment Report; Transpower New Zealand Limited; March 2014.  
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46. The national, regional and city (or district) level economic benefits of 

the National Grid are significant, and Transpower's proposed approach 

to implementing the NPSET (designed to facilitate the efficient 

inspection, operation, maintenance, development and upgrade of the 

National Grid) will assist with the continuation of those benefits. 

Electricity Supply within the Canterbury Region 

47. The Canterbury region, and in particular Christchurch City, contains 

some of the highest load densities in the South Island. However 

Christchurch City has only very limited local generation and even for 

the Canterbury region as a whole local generation is significantly less 

than local demand. Therefore electricity for the Canterbury region, 

Christchurch and the Upper South Island is reliant on the National Grid 

to import electricity from the lower South Island. The after diversity 

maximum demand ("ADMD") for the Canterbury region is forecast to 

grow at an average annual rate of 1.3% per annum over the next 15 

years from 800 MW in 2014 to 970 MW in 2029.  This compares with a 

rate of growth of 1.2% per annum for the whole of New Zealand.  The 

Canterbury region only has 79 MW of local generation but this 

generation and (any new additional generation likely to be constructed 

in the future) is dependent on the National Grid to deliver the power to 

the major points of demand. The National Grid is therefore essential to 

maintain electricity supply to both Canterbury (including Christchurch 

City) and the Upper South Island.17 

Summary  

48. The national, regional and district level economic benefits of the 

National Grid are significant, and Transpower's requested changes to 

the Proposed Plan are sought to enable the efficient inspection, 

operation, maintenance, development and upgrading of the National 

Grid and will assist with the continuation of those benefits. 

                                                                                                                               
16  See Table 5.7, Page 83 of Setting Transpower’s Individual Price-Quality Path for 2015-2020. 

Commerce Commission; 29 August, 2014.  

17  Source: 2014 Annual Planning Report Incorporating the Grid Reliability Report and the Grid 

Economic Investment Report; Transpower New Zealand Limited; March 2014. 
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Economic Benefits of Transpower’s Requested Changes to the Proposed 
Plan 

49. Transpower has sought a number of changes to Chapter 3 (Strategic 

Directions) and supported changes to Chapter 1.9 (Strategic Outcomes 

from the District Plan) of the proposed Plan. I understand that how the 

Strategic Outcomes and Strategic Directions are articulated in these 

chapters of the Proposed Plan will be relevant to determining the 

appropriate objectives and policies to support those issues.  This in turn 

will influence the rules.  Ms McLeod addresses the significance of the 

Strategic outcomes and Strategic Directions in more detail.   

50. Transpower is seeking a number of amendments to these chapters of 

the Proposed Plan to ensure that the National Grid within Christchurch 

City is addressed appropriately in the issues, objectives, policies and 

rules.  The amendments seek to acknowledge the importance of the 

National Grid and to ensure the National Grid is not prohibited in 

locations it needs to go and nor is existing National Grid infrastructure 

compromised with respect to its efficient inspection, operation, 

maintenance, development and upgrading.   

51. Broadly, I understand that the protections sought by Transpower in 

respect of the National Grid are similar to those protections recently 

endorsed by the Board of Inquiry in the Ruakura Inland Port proposal.  I 

presented evidence for Transpower in respect of that proposal, and am 

therefore familiar with this kind of approach and its associated 

economic benefits.  

52. While the details of those protections are not the focus of this statement 

of evidence, the Strategic Outcomes and Strategic Directions are an 

important part of the overall planning framework which is needed to 

protect and enable the National Grid.  If the Strategic Outcomes and 

Strategic Directions are expressed in the right way, and if the balance 

of the Proposed Plan is successful in addressing them, then I expect 

that the resulting provisions would have a number of benefits.  These 

would include:  

(a) Improved safety to persons and property. 



 

17285617_1 
Statement of Evidence in Chief of Michael Campbell Copeland on behalf of Transpower New Zealand Limited dated  

15 

(b) Reduced inspection, operation, maintenance, replacement, and 

upgrade costs.   

(c) Reduced unintended outages.   

(d) Reduced process costs for Transpower in operating, maintaining 

and developing the National Grid. 

(e) Deferral of new transmission lines, reducing costs and the 

environmental footprint of the National Grid.   

Improved Safety to Persons and Property 

53. Development near National Grid transmission lines creates low 

probability, high consequence risks.  Unless activities under and in close 

proximity to transmission lines are managed, there is an increase in the 

probability and consequences of risks from:  

(a) Arcing, flashovers, earthing issues, and coming into direct contact 

with lines (e.g., TV aerials or water overflow pipes inducing 

current under the lines);  

(b) Delayed or cancelled maintenance;  

(c) Acts of God (e.g., a conductor (line) may fall after a storm event, 

which could have significant effects);  

(d) Loss of power supply (e.g., an event in October 2009 where third 

party activity involving mobile plant carrying shipping containers 

came into contact with the Henderson-Otahuhu A 220kV line in 

Auckland resulting in the loss of supply to approximately 280,000 

consumers);  

(e) Contact with lines, resulting in an operational fault or outage; and  
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(f) Death or injury to line workers and other staff from more 

hazardous work places.18 

54. These risks are discussed by Mr Noble in his evidence.  Ms. McLeod 

recommends a policy to manage activities to avoid adverse effects on 

the National Grid, including by identifying a buffer corridor within which 

sensitive activities will generally not be provided for. 

55. The increases in the probability and consequences of these risks have 

both economic and non-economic dimensions.  Greater risks to 

personal safety have potential costs from losses in wages, reduced 

output and private and public sector health costs.  Greater risks to 

property have potential costs in terms of reductions in productivity, 

losses in wages and profits, reduced output and replacement costs.  

Alternatively to avoid these increased risks, there may be additional 

costs from temporary plant closures, the adoption of less productive but 

safer work practices (e.g. by making a work place safe by excluding all 

non-Transpower personnel from the whole area identified as the 

transmission line maintenance workplace) or the use of more 

expensive but safer equipment.  

Reduced Inspection, Operation, Maintenance, Replacement, and Upgrade 

Costs 

56. Transpower spends a significant amount each year on inspection and 

maintenance of its transmission lines.  It also has additional capital 

expenditure costs for the replacement and upgrading of the existing 

transmission network.  Such costs are recovered via line charges 

included in the electricity bills for residential and business customers. 

Accordingly, there will be economic benefits associated with changes to 

the Proposed Plan provisions supported or sought by Transpower to 

the extent that they help to prevent such costs from increasing, 

including by avoiding or reducing issues associated with incompatible 

development adjacent to the National Grid. 

                                                
18  See: Further Guidance on Risks of Development Near High Voltage Transmission Lines. 

From Ministry for Environment website: http://www.mfe.govt.nz/publications/rma/nps-

electricity-transmission-further-guidance-jan2010/appendix1.html   



 

17285617_1 
Statement of Evidence in Chief of Michael Campbell Copeland on behalf of Transpower New Zealand Limited dated  

17 

Reducing Unintended Outages 

57. The more development and activity allowed under and in close 

proximity to transmission lines, the greater the frequency and risk of 

unplanned outage incidents and the severity of their costs.  

Transpower's records show that "third-party incidents" (i.e. those 

relating to development or activities by parties other than Transpower 

or electricity consumers) resulted in supply interruptions equating to 

311 MWh of electricity non-supply, nationally, over the period 1996 to 

2006.19  This equates to an average of 31.1 MWh per annum and an 

estimated average economic cost each year of $0.6m.20  

58. For residential consumers, outages as a result of transmission failures 

are likely to be sufficiently brief to cause only minor inconvenience.  

However for business customers with high electricity reliance or 

consumption the costs can be more significant – either in terms of lost 

production or the requirement to invest in expensive back-up sources of 

electricity supply.  

59. In 1998 the failure of Mercury Energy's 110 kV transmission cables led 

to power supply to downtown Auckland being cut with an estimated 

long term economic cost equivalent to 0.1 to 0.3 per cent of New 

Zealand's Gross Domestic Product.21 This is equivalent to $227 million 

to $680 million if it was to occur today.22 

                                                
19 Source: Appendix I of Further Guidance on Risks of Development Near High Voltage 

Transmission Lines. From Ministry for Environment website: 

http://www.mfe.govt.nz/publications/rma/nps-electricity-transmission-further-guidance-

jan2010/appendix1.html.   

20  Based on the current value of lost load (VOLL) contained in the Electricity Industry 

Participation Code – see Investigations into the Value of Lost Load in New Zealand; Report 

on methodology and key findings; Electricity Authority; 23 July, 2013. 

21 See Auckland Council website – Natural hazards and emergencies; infrastructure failure.   

22  Based on GDP in current prices for the year ending March 2014 of $226,551 million 

(Statistics New Zealand website, Top Statistics; 15 September, 2014). 



 

17285617_1 
Statement of Evidence in Chief of Michael Campbell Copeland on behalf of Transpower New Zealand Limited dated  

18 

60. In 2009 electricity was cut to about 280,000 connections (approximately 

600,000 individuals) in Northland and parts of Auckland when a forklift 

hit one of two transmission circuits at the Onehunga container terminal 

whilst the other was out for maintenance.  This outage caused New 

Zealand's only oil refinery at Marsden Point to temporarily close with a 

cost to the refinery of "hundreds of thousands of dollars in lost 

revenue".23  Refining New Zealand has estimated the economic cost of 

a minor disruption (i.e. one that does not completely close the refinery) 

could be up to $6.5 million per day.24 

61. Whatever its cause, the recent (5 October, 2014) Penrose substation 

outage was reported25 to have cost retailers millions of dollars over two 

days, and inconvenienced the 85,000 households and businesses that 

had their electricity supply cut, whilst the traffic lights which stopped 

working disrupted traffic flow.   

62. These outages provide an indication of the significant costs that are 

incurred especially by industrial consumers when electricity supply 

outages occur.  Production runs must sometimes be halted, sales may 

be lost, raw materials and other inputs may be wasted and staff may 

need to be stood down for a period of time. The Electricity Authority 

(and its predecessor the Electricity Commission) has commissioned a 

considerable body of research covering the value of lost load 

("VOLL").26  This is a measure of the economic value given to an 

amount of electricity that is prevented from being delivered to 

consumers as a result of a planned or unplanned outage of one or 

more components of the supply chain.  The research has shown that 

the VOLLs vary considerably by region in New Zealand and across and 

                                                
23  Source: New Zealand Refining Company chief executive quoted on Radio New Zealand 

News, 30 October, 2009. 

24 See Refining New Zealand's submission to the Ministry of Business, Innovation and 

Employment Review of New Zealand's Oil Security; 27 November, 2012.   

25  National Business Review; 7 October, 2014. 

26  See Electricity Authority website: Investigation of the Value of Lost Load and in particular, 

Investigations into the Value of Lost Load in New Zealand; Report on methodology and key 

findings; Electricity Authority; 23 July, 2013.  
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within consumer classifications – different consumers have different 

tolerances to outages and outage durations depending upon climatic 

conditions, their particular types of operations and whether or not they 

can switch to back-up sources of supply. 

63. For example for Christchurch, the average VOLL for an 8 hour outage 

is $14,818 per MWh for residential consumers, $69,761 per MWh for 

small non-residential consumers, $46,686 per MWh for medium non-

residential consumers and $10,940 per MWh for large non-residential 

consumers (the average value weighted by electricity consumption is 

$18,690 per MWh for all consumer groups).  For residential consumers 

this equates to $355 per household for an 8 hour outage and the VOLL 

is approximately 55 times the typical residential retail electricity prices.  

64. For shorter outages, no data is available for residential consumers, but 

for 1 hour outages the estimated VOLLs are considerably higher than 

for 8 hour outages for non-residential consumers - $107,218 per MWh 

for small non-residential consumers, $30,359 per MWh for medium 

non-residential consumers and $10,783 per MWh for large non-

residential consumers (the average value weighted by electricity 

consumption is $17,946 for non-residential consumer groups).  For a 

10 minute outage the VOLLs increase still further - $177,766 per MWh 

for small non-residential consumers, $62,001 per MWh for medium 

non-residential consumers and $16,828 per MWh for large non-

residential consumers (the average value weighted by electricity 

consumption is $28,755 for non-residential consumer groups). 

65. As for residential consumers, the economic costs for non-residential 

consumers of non-supply of electricity are a significant multiple of 

electricity prices.  In order of magnitude terms they are 100 times for an 

8 hour outage, 200 times for an hour outage and 1,000 times for a 10 

minute outage.  In terms of industry type the research shows that the 

economic costs of non-supply are especially significant for dairy 

products manufacturing, meat and meat products manufacturing, 

machinery and equipment manufacturing, non-metallic mineral 

products manufacturing, transport and transport support services and 

petroleum and coal products manufacturing.   
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66. A transmission system outage may also cause an increase in the price 

of electricity.  Depending on the location of the fault and the affected 

equipment, more pressure is placed on the remaining in-service parts 

of the transmission system.  A reduction in the level of transmission 

equipment available to the electricity market could result in binding 

transmission constraints and, consequently, increased electricity prices.  

67. Transpower faces increased costs in responding to outages both in its 

capacity as the owner and operator of the National Grid, and in its 

capacity as the System Operator.  It needs to respond to the fault to 

ensure the security of scheduling and dispatch is not compromised.  

Time is also taken to reassess the security of planned outage and 

commissioning work in light of the fault.  Afterwards, as the System 

Operator, Transpower reviews the circumstances surrounding events 

that have had a material impact on its operations to determine 

appropriate process improvements and other actions to reduce the 

likelihood and impact of a recurrence.27 

68. Again all of Transpower's costs associated with transmission outages 

are eventually passed through to electricity consumers, who must also 

bear their own direct costs of electricity outages. 

Reduced Process Costs for Transpower 

69. Transpower seeks clear provisions that avoid adverse effects (including 

reverse sensitivity effects) on the National Grid.  It also seeks a 

regulatory environment that ensures it is notified of proposals that might 

compromise its network in a material way.  The more clearly, and 

strongly, the Proposed Plan provides direction, the greater the 

reduction will be in process costs for Transpower (and ultimately the 

community).   

70. Conversely, if there is less direction, or weaker direction, then 

Transpower will be faced with significant additional costs resulting from 

interference with access, under-building and encroachment issues.  It 

                                                
27  See: Further Guidance on Risks of Development near high voltage transmission lines. From 

Ministry for Environment website: http://www.mfe.govt.nz/publications/rma/nps-electricity-

transmission-further-guidance-jan2010/appendix1.html.   
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will have to expend greater legal, consultant and staff costs in an 

attempt to minimise the adverse effects on its network.  For example: 

a. Transpower will have to be more vigilant in reviewing and 

responding to notified consents, negotiating conditions and 

appealing decisions under the RMA.  Additionally, if 

consents are non-notified, but Transpower is adversely 

affected, it may have to consider judicial review.   

b. Transpower will need to spend more time liaising and 

coordinating with property owners for access for machinery 

and staff to properties for inspection, repair, maintenance, 

replacement and upgrading of the National Grid. 

c. Transpower may have to invoke stop-work procedures 

under the RMA and non-compliance with NZECP34 under 

the Electricity Act more frequently. 

d. Transpower may face increased inspection costs and field 

officer costs because of greater risks of encroachment or 

other threats to transmission system operation. 

e. There will be an increased risk of reverse sensitivity issues 

if more people are allowed to live and work in close 

proximity to the National Grid, as that leads to complaints 

about the operation of the grid, including objections to 

resource consents, and people seeking requirements for 

electric and magnetic field (EMF) readings and health and 

safety assessments.28 

Deferral of New Transmission Lines 

71. Mr Noble in his evidence refers to the difficulties Transpower 

encounters when a transmission line buffer corridor is compromised by 

                                                
28  Source: Appendix I of Further Guidance on Risks of Development Near High Voltage 

Transmission Lines. From Ministry for Environment website: 

http://www.mfe.govt.nz/publications/rma/nps-electricity-transmission-further-guidance-

jan2010/appendix1.html. 

http://www.mfe.govt.nz/publications/rma/nps-electricity-transmission-further-guidance-jan2010/appendix1.html
http://www.mfe.govt.nz/publications/rma/nps-electricity-transmission-further-guidance-jan2010/appendix1.html
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encroaching land uses, making it impossible to optimise the capability 

of existing lines.  This may necessitate the bringing forward of 

investment into new lines with consequent increases in costs for 

Transpower (and consequently electricity consumers) and a greater 

environmental footprint for the National Grid, with costs for the wider 

community.   

Economic Costs of the Relief Sought by Transpower 

72. I acknowledge that the sort of outcomes and relief sought by 

Transpower to give effect to the NPSET may lead to costs for some 

landowners, particularly those with property close to the National Grid 

infrastructure.  In certain instances, this also could have additional "spill 

over" costs for the wider community.  

73. This section of my evidence discusses the nature of these costs for 

affected individual landowners and the wider community and identifies 

a range of factors which are likely to limit the significance of such costs. 

74. Restrictions on land use arising from Transpower's proposed approach 

will give rise to economic costs to the extent that landowners' flexibility 

of land use is affected.  However, the protection sought by Transpower 

for its infrastructure will not necessarily deny landowners the 

opportunity to use their land productively.  It will often be possible for 

landowners to undertake the activities they wish further away from the 

National Grid (assuming that their landholdings extend beyond the 

immediate vicinity of the National Grid).   

75. From a broader "community" perspective any economic activity that is 

displaced as a consequence of any of the "Transpower provisions" 

adopted in the Proposed Plan, will only lead to an economic cost if it is 

lost to Christchurch as a whole.    Only to the extent the relocated 

economic activity is less efficient in its alternative location is there a 

cost from a community perspective.   

76. Also, in assessing the significance of any economic costs that might 

arise from restricting activities within transmission corridors, it is 

necessary to focus on losses in profitability and not losses in revenue.  

Losses in revenue (or losses in the value of output or production) are 



 

17285617_1 
Statement of Evidence in Chief of Michael Campbell Copeland on behalf of Transpower New Zealand Limited dated  

23 

overstatements of losses in economic wellbeing or economic efficiency. 

Reductions in revenue (or output or production), where it leads to a 

reduction in overall economic activity (e.g. expenditure, employment 

and incomes) at the City or regional level, may have associated with it 

reductions in economic welfare or economic wellbeing.  As an example, 

these relate to reductions in economies of scale or increases in 

unemployment of resources (including labour).  

Transpower’s Submissions on Chapters 1.9 and 3 of the Proposed Plan 

77. Transpower’s submissions29 requesting changes to the Proposed Plan 

in respect of Chapter 1.9 (Strategic Outcomes from the District Plan) 

and Chapter 3 (Strategic Directions) are detailed in the evidence of Ms 

McLeod. In general terms the relief Transpower is seeking can be 

summarised as: 

(a) Greater prominence to be given to the economic and social 

significance of infrastructure (including the National Grid); 

(b) Recognition of the potential economic costs from compromising 

the National Grid by some forms of new development being 

allowed to locate under or near transmission facilities; 

(c) Explicit recognition of the need to protect the National Grid from 

inappropriate urban development; and 

(d) Explicit recognition of the economic benefits of network utilities 

and infrastructure. 

78. The changes to these sections of the Proposed Plan sought by 

Transpower will give better effect to the provisions of the NPSET. 

79. I also note that the evidence of the Christchurch City Council’s 

economics witness (Mr Philip Osborne) is generally supportive of 

recognition being given in the Strategic Directions Chapter 3 to the 

                                                
29  See: Submission by Transpower New Zealand Limited on the Proposed Christchurch 

Replacement Plan: Stage One; 8 October, 2014; and Submission by Transpower New 

Zealand Limited on the Proposed Christchurch Replacement Plan: Stage One; 6 November, 

2014. 
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importance of strategic infrastructure, which I submit includes the 

National Grid. In particular he states: 

(a) At paragraph 5.21: “In any economy there is a need to safeguard 

the economic value and potential of strategic infrastructure. 

These assets are typically critical to the efficiency and 

effectiveness of an economy as a whole and often relate to forms 

of transportation and communication such as ports, airports and 

telecommunications networks. The economic significance of this 

infrastructure is generally considerable (in terms of the region’s 

GDP) and often unique.” 

(b) At paragraph 5.23: “When considering the development of 

conflicting activities it is important to note that any impact upon 

strategic infrastructure often carries with it a significant 

opportunity cost that is typically not found when considering other 

activities. This opportunity cost is present due to the fact that lost 

activity, or potential activity, is unlikely to be generated 

elsewhere.” And 

(c) At paragraph 5.25: “Due to the significant level of investment 

required in the operation and development of strategic 

infrastructure, it is vital that the pRDP (proposed Recovery District 

Plan) provides some certainty as to the safeguarding of these 

assets and their current and future operations.” 

85. These passages from Mr Osborne’s evidence in my opinion underline 

the economic importance of key infrastructure, such as the National 

Grid, and provide further justification for the relief sought by 

Transpower in relation to changes to Chapters 1.9 and 3 of the 

Proposed Plan.       

Conclusions 

86. Having regard to economic benefits and costs, it is my opinion that the 

changes which Transpower is seeking to the Strategic Outcomes and 

Strategic Directions chapters to the Proposed Plan: 
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a. enable "people and communities to provide for their … 

economic … wellbeing"; and  

b. have regard to "the efficient use and development of natural 

and physical resources".  

 

 

 

                                                                

Michael Copeland 
 
25 November 2014 
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ANNEXURE A – CURRICULUM VITAE OF MICHAEL CAMPBELL 
COPELAND 

DATE OF BIRTH  3 October 1950 

NATIONALITY  New Zealand 

EDUCATIONAL  Bachelor of Science (Mathematics) 1971 

QUALIFICATIONS  Master of Commerce (Economics) 1972 

PRESENT POSITIONS 
 
(Since 1982)   Economic Consultant, Brown, Copeland & Co Ltd 

(Since 2010)   Director, Healthcare New Zealand Holdings Limited 

(Since 2012)  Director, Healthcare Rehabilitation Limited 

PREVIOUS EXPERIENCE 

1978-82  NZ Institute of Economic Research  

   Contracts Manager/Senior Economist 

1975-78  Confederation of British Industry 

   Industrial Economist 

1972-75  NZ Institute of Economic Research 

   Research Economist 

1990-94   Member, Commerce Commission 

2001-06  West Coast Regional Council Trustee, West Coast 

    Development Trust 

2002-08 Lay Member of the High Court under the Commerce Act 
 1986 
 
2003-11  Director, Wellington Rugby Union 

2010-13  Director, Southern Pastures 
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GEOGRAPHICAL EXPERIENCE 

• New Zealand 
• Australia 
• Asia (Cambodia, India, Indonesia, Kazakhstan, Malaysia, Nepal, Pakistan, 

People's Republic of China, Philippines, Tajikistan, Sri Lanka, Uzbekistan, 
Viet Nam) 

• South Pacific (Cook Islands, Fiji, Tokelau, Tonga, Vanuatu, Western 
Samoa) 

• United Kingdom 

AREAS OF PRIMARY EXPERTISE 

• Agriculture and Resource Use Economics (including Resource 
Management Act) 

• Commercial Law and Economics (including Commerce Act) 
• Development Programme Management 
• Energy Economics 
• Industry Economics 
• Transport Economics 

RESOURCE MANAGEMENT ACT SPECIFIC PROJECTS 

• Port storage facilities at Westport; 
• The proposed Clifford Bay ferry terminal; 
• The proposed pipeline and related facilities to utilise water from the 

Waikato River for metropolitan Auckland; 
• A container terminal expansion by the Ports of Auckland; 
• The proposed Variation No. 8 to the Wellington City District Plan covering 

height and other controls on development of the airspace above the 
Wellington railway yards; 

• Proposed expansion of Paraparaumu town centre within the Kapiti Coast 
District; 

• Wellington City Council's heritage preservation policy; 
• Solid Energy's proposed West Coast Coal Terminal at Granity; 
• Solid Energy's Mt William North coal mine at Stockton in the Buller District; 
• The proposed Waimakariri Employment Park; 
• The designation of land for a proposed motorway extension in the Hawke's 

Bay;  
• The Hastings District Council's Ocean Outfall – two consent renewal 

applications;  
• A proposed new shopping and entertainment centre in Upper Hutt; 
• Rezoning of land in Upper Hutt from Business Industrial to Residential;  
• New regional correctional facilities in Northland, South Auckland, Waikato 

and Otago; 
• Proposed controls on wake generation by vessels travelling within the 

waterways of the Marlborough Sounds; 
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• The expansion of marina facilities within the Marlborough Sounds; 
• Southern Capital's proposed new township at Pegasus Bay, north of 

Christchurch;  
• Renewal of water resource consents for the Tongariro Power Development 

Scheme;  
• Economic analysis inputs to a Section 32 report for the Waitaki Water 

Allocation Board; 
• The imposition of land use restrictions within noise contours surrounding 

Christchurch International Airport;  
• The expansion of the Whangaripo Quarry in Rodney District; 
• The economic significance of Winstone's proposed quarry at Wainui, in the 

north of Auckland City; 
• A proposed five star hotel development for Wanaka; 
• Holcim's proposed new cement plant near Weston in the Waitaki District; 
• TrustPower's proposed new wind farm at Mahinerangi in Central Otago;  
• TrustPower's proposed new Arnold hydroelectric power scheme on the 

West Coast; 
• McCallum Bros and Sea Tow Limited's appeal before the Environment 

Court regarding extraction of sand from the Mangawhai-Pakiri embayment 
north of Auckland; 

• The development of the Symonds Hill pit at Winstones' Hunua Quarry;  
• The rezoning of land for residential development at Peninsula Bay, 

Wanaka; 
• The rezoning of land for more intensive residential development at Peka 

Peka on the Kapiti Coast; 
• A gondola development for the Treble Cone skifield; 
• A gondola development for the Snow Farm and Snow Park skiing and 

snowboarding facilities; 
• The extraction of gravel from the bed of the Shotover River; 
• The proposed Hilton hotel development on Wellington's Queen's Wharf; 
• Land use restrictions in relation to the Runway Extension Protection Areas 

for Christchurch International Airport; 
• A new residential and commercial development by Apple Fields at Belfast 

on the outskirts of Christchurch;  
• A proposed business park development on land at Paraparaumu Airport; 
• The proposed redevelopment of Wellington's Overseas Passenger 

Terminal; 
• The proposed Central Plains irrigation scheme in Canterbury;  
• The staging of residential and business development at Silverdale North in 

the Rodney District; 
• The redevelopment of the Johnsonville Shopping Centre; 
• A Plan Change enabling the relocation of existing development rights for a 

residential and commercial development on Mount Cardrona Station in the 
Queenstown Lakes District; 

• A new Pak'n Save supermarket at Rangiora; 
• New supermarkets at Kaiapoi, Whitby, Silverstream and Havelock North; 
• The extension of the Te Rere Hau wind farm in the Tararua District; 
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• MainPower's proposed new wind farm at Mount Cass; 
• Fonterra's proposed new milk processing plant at Darfield and its 

subsequent expansion; 
• Fonterra Pahiatua milk powder plant expansion; 
• Fonterra's proposed new coal mine in the Waikato District; 
• Assessment of the economic significance of ANZCO's Canterbury 

operations to the Canterbury regional economy; 
• Resource consent extensions for Oceana Gold (New Zealand) Limited's 

gold mining operations at Macraes Flat in north-east Otago, the Globe Mine 
at Reefton and a proposed underground gold mine at Blackwater on the 
West Coast;  

• Designation of land for NZTA's Waterview motorway project in Auckland; 
• Designation of land and resource consents for NZTA's Transmission Gully 

motorway project in Wellington;  
• Designation of land and resource consents for NZTA's MacKays to Peka 

Peka Expressway; 
• Designation of land and resource consents for NZTA's Peka Peka to Otaki 

Expressway; 
• Resource consents for NZTA's Basin Reserve Bridge Project; 
• Resource consents for NZTA's Puhoi to Warkworth motorway extension; 
• Resource consents for the Ruataniwha Water Storage Scheme; 
• Assessment of the economic effects of a Queenstown Airport Corporation's 

proposed Notice of Requirement for the designation of additional land for 
aerodrome purposes; 

• Assessment of the retail effects of proposed Plan Change 19 to the 
Queenstown Lakes District's District Plan; 

• Assessment of the regional and national economic significance of Lyttelton 
Port; 

• The economic benefits of utilising a Recovery Plan under the Canterbury 
Earthquake Recovery Act for the rehabilitation and enhancement of 
facilities at Lyttelton Port; 

• The economic effects of the Lyttelton Port Company's Capital Dredging 
Project; 

• Meridian's proposed new Mokihinui hydro scheme; 
• Assessment of the economic effects of alternative wreck recovery options 

for the MV Rena; 
• Assessment of the economic benefits and costs of Transpower's corridor 

management approach to giving effect to the National Policy Statement on 
Electricity Transmission in District and City Plans; 

• Assessment of economic effects of a proposed extension to Arrowtown's 
urban boundary; 

• Assessment of the economic benefits of overhead deployment of ultrafast 
broadband infrastructure; 

• Assessment of the economic benefits of the proposed Ruataniwha Water 
Storage Scheme; 

• Preparation of evidence for Transpower in relation to the proposed Ruakura 
development on the outskirts of Hamilton City. 
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	d. Potential economic costs of the relief Transpower are seeking;
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	19. The Panel is required to have regard to the evaluation report prepared by the Council under section 32. My evidence identifies the economic benefits and costs and discusses their likely significance. This is relevant to Transpower’s submission which seeks recognition of the benefits of the National Grid infrastructure in the Replacement Plan.
	Community Economic Wellbeing
	20. Economic considerations are intertwined with the concept of the sustainable management of natural and physical resources, the promotion of which is the purpose of the RMA.  In particular, section 5(2) refers to enabling "people and communities to provide for their … economic ... well being" as part of the meaning of "sustainable management". 
	21. As well as indicating the relevance of economic effects in considerations under the RMA, section 5 also refers to "people and communities" (emphasis added), which highlights that, when evaluating the provisions of the various components of the Proposed Plan, impacts on the wider community, as well as on particular individuals or organisations, must be taken into account.  This is underpinned by the definition of "environment" which also extends to include people and communities.
	22. Economic effects include those having low probability but high potential impact. For example, the likelihood of transmission line failure due to weather events may be low but the costs of unexpected electricity supply outages, which are extended due to difficulties encountered in accessing the lines for repair, may be significant.  The recent incident at the Penrose substation in Auckland is a timely illustration of this.  Whatever the cause of that incident, there was a major economic impact arising from those events at Penrose.  Also the probability of falling transmission lines damaging property and persons beneath overhead lines may be small but the costs of such events may be considerable.
	Economic Efficiency
	23. Section 7(b) of the RMA directs that, in achieving the purpose of the Act, all persons "shall have particular regard to ... the efficient use and development of natural and physical resources", which includes the concept of economic efficiency.
	24. Economic efficiency can be defined as: 
	25. More generally, economic efficiency can be considered in terms of: 
	a. maximising the value of outputs divided by the cost of inputs; 
	b. maximising the value of outputs for a given cost of inputs; 
	c. minimising the cost of inputs for a given value of outputs; and 
	d. minimising waste.

	Viewpoint for Economic Assessment
	26. An essential first step in carrying out an evaluation of the positive and negative economic effects of a proposal under the RMA is to define the appropriate viewpoint that is to be adopted.  This helps to define which economic effects are relevant to the analysis.  Typically a city (or district) or wider regional viewpoint is adopted and sometimes a national viewpoint might be considered appropriate. 
	27. For considering the economic effects of Transpower's proposed provisions in relation to the Proposed Plan, with the aim of achieving consistency with the NPSET, Christchurch City is the relevant community of interest, because the economic effects of the Proposed Plan provisions will largely (but not solely) impact on the residents and businesses in the City. 
	28. However, Transpower's transmission network assets within the Proposed Plan area are part of the National Grid network throughout New Zealand and therefore their efficient operation, maintenance, development, and upgrade is important to residents and businesses elsewhere in New Zealand, particularly in adjacent and nearby districts and regions. Most of Christchurch City’s and of the Upper South Island regions' peak electricity demand is supplied by generation located south of Christchurch City. The National Grid is therefore essential to maintain electricity supply to both Christchurch City, the Upper South Island region and beyond. This suggests that a wider viewpoint of the Upper South Island (i.e. Christchurch City, Marlborough, Nelson and the West Coast) is also relevant. 
	29. In addition, there are a number of reasons why a national viewpoint is also relevant (as well as the Christchurch City and regional viewpoints): 
	a. Transmission system failures or delays in transmission capacity improvements can have cost implications for electricity consumers elsewhere on the network because of the elongated and cross-boundary characteristics of the National Grid. 
	b. Increased costs for Transpower are eventually passed on to all electricity consumers throughout the country because of Transpower's national average cost pricing model.  
	c. Transpower is subject to price control regulations under the Commerce Act 1986.
	d. Transpower is a State Owned Enterprise ("SOE") and therefore owned by all New Zealand residents and businesses.
	e. It is the "inter connectedness" of the National Grid that has led to the preparation of the NPSET.

	30. Transpower plays a fundamental part in New Zealand's economy.  Transpower's principal role is to ensure the reliable supply of electricity throughout the country.  Through its statement of corporate intent Transpower is required to deliver and operate a National Grid that meets the needs of users now and into the future.
	31. Transpower seeks recognition of the role and benefits of the National Grid including in terms of enabling people and communities to provide for their economic well-being. This concept is also encapsulated in the agreed mediation version which refers to achieving economic well-being by enabling the efficient and effective operation, maintenance, upgrading, and development of infrastructure. I support Transpower’s submission, and the mediation version for the reasons set out below.
	National Electricity Supply
	32. Ongoing investment in the National Grid is expected to be required to meet the demand for electricity and to meet the Government's objective for a renewable energy future.  Therefore strategic planning to provide for National Grid infrastructure is required.
	33. The supply of electricity is essential to the economic and social wellbeing of all New Zealand residents and businesses.  It provides essential services such as light and heating to homes as well as meeting some emergency needs.  Most businesses are reliant on electricity for aspects of their operation and therefore the supply of electricity is essential for employment and economic prosperity at the national, regional and city (or district) levels. 
	34. The NPSET Evaluation under s 32 of the RMA stated:
	35. The National Grid is regarded as narrow and longitudinal, with areas of demand (load) commonly some distance from the areas of significant generation.  Consequently, the National Grid is essential in complementing generation to bring the power to where it is needed.  Without the National Grid, power stations would need to be built within, or nearby, areas of demand.  This would prove to be extremely costly, resulting in significantly higher electricity prices and a reduction in New Zealand's economic competitiveness. 
	36. A particular feature of the National Grid, and a key benefit for a sustainable New Zealand, is its ability to provide New Zealanders with access to renewable generation.  Typically, the remote areas of generation connected by the National Grid are renewable (e.g. hydro in the lower South Island, wind in the lower North Island, and hydro and geothermal in the central North Island).  This enables lower cost sources of electricity generation to be utilised and enables economies of scale in generation to be realised.  It also lowers New Zealand's carbon emission liabilities. 
	37. Many of New Zealand's larger population centres are located in the North Island, while a significant amount of hydro generation is located in the South Island.  Power flow tends to be from south to north during normal rainfall years, delivering power from the hydro generation in the lower South Island to Christchurch, and the Upper South Island, as well as to the North Island through the HVDC link, which also balances demand between the islands. 
	38. Most of New Zealand's population is located in regions where local generation is well short of the local demand – for example Northland, Auckland, Bay of Plenty, Hawke's Bay, Wellington, Marlborough, Nelson and the West Coast.  Even those regions which produce surplus power have major population centres distant from the sources of electricity supply (e.g. Hamilton in Waikato, Christchurch in Canterbury, Dunedin in Otago and Invercargill in Southland).  Therefore most of the country's power requirements must be transported some distance to the points of demand for residential and commercial use.  Without the National Grid, electricity prices for most consumers would be considerably higher. 
	39. Nearly two million New Zealand households and businesses purchase more than $6 billion of electricity annually.  Of these, approximately:
	a. 1.7 million or 86% are residential consumers; 
	b. 160,000 or 8% are commercial consumers; 
	c. 75,000 or 4% are rural consumers; and 
	d. 40,000 or 2% are industrial consumers. 

	40. About 34% of the total electricity consumed in New Zealand is purchased by residential consumers, 36% by industrial consumers, 25% by commercial consumers and 5% by rural consumers. 
	41. Growth in national electricity demand is expected to average 1.2% per annum over the next 15 years (2014-2029).
	42. The value of Transpower's property, plant and equipment is listed in its 2013/14 financial accounts as $4,451.3 million, whilst capital work in progress in 2013/14 was valued at $165.3 million. 
	43. Transpower estimates that around $1.5 billion of direct expenditure will be required over the next 5 years maintaining and operating the National Grid. This work will be facilitated by the protection of areas surrounding existing lines and support structures. Enabling Transpower’s existing lines to be used to their peak efficiency (unconstrained by other surrounding land uses) will minimise the need for new lines (or at least defer that need).
	44. Transpower primarily recovers its transmission costs via line company charges as it only directly supplies a small number of the country's major electricity consumers (e.g. the Tiwai Point aluminium smelter, the Kinleith Mill, and in Auckland, the Glenbrook Steel Mill, Fonterra’s dairy plant at Kimberley and KiwiRail are examples of direct customers). 
	45. Whilst the National Grid is important for all businesses and households, it is especially significant for large consumers who provide essential services (e.g. hospitals, ports and airports), and those that are the key drivers of employment, incomes and economic activity at the local, regional and national level (e.g. farms, manufacturing plants and retail centres).  Interruption of supply to those users can have significant impacts on their activities.
	46. The national, regional and city (or district) level economic benefits of the National Grid are significant, and Transpower's proposed approach to implementing the NPSET (designed to facilitate the efficient inspection, operation, maintenance, development and upgrade of the National Grid) will assist with the continuation of those benefits.
	Electricity Supply within the Canterbury Region
	47. The Canterbury region, and in particular Christchurch City, contains some of the highest load densities in the South Island. However Christchurch City has only very limited local generation and even for the Canterbury region as a whole local generation is significantly less than local demand. Therefore electricity for the Canterbury region, Christchurch and the Upper South Island is reliant on the National Grid to import electricity from the lower South Island. The after diversity maximum demand ("ADMD") for the Canterbury region is forecast to grow at an average annual rate of 1.3% per annum over the next 15 years from 800 MW in 2014 to 970 MW in 2029.  This compares with a rate of growth of 1.2% per annum for the whole of New Zealand.  The Canterbury region only has 79 MW of local generation but this generation and (any new additional generation likely to be constructed in the future) is dependent on the National Grid to deliver the power to the major points of demand. The National Grid is therefore essential to maintain electricity supply to both Canterbury (including Christchurch City) and the Upper South Island.
	48. The national, regional and district level economic benefits of the National Grid are significant, and Transpower's requested changes to the Proposed Plan are sought to enable the efficient inspection, operation, maintenance, development and upgrading of the National Grid and will assist with the continuation of those benefits.
	49. Transpower has sought a number of changes to Chapter 3 (Strategic Directions) and supported changes to Chapter 1.9 (Strategic Outcomes from the District Plan) of the proposed Plan. I understand that how the Strategic Outcomes and Strategic Directions are articulated in these chapters of the Proposed Plan will be relevant to determining the appropriate objectives and policies to support those issues.  This in turn will influence the rules.  Ms McLeod addresses the significance of the Strategic outcomes and Strategic Directions in more detail.  
	50. Transpower is seeking a number of amendments to these chapters of the Proposed Plan to ensure that the National Grid within Christchurch City is addressed appropriately in the issues, objectives, policies and rules.  The amendments seek to acknowledge the importance of the National Grid and to ensure the National Grid is not prohibited in locations it needs to go and nor is existing National Grid infrastructure compromised with respect to its efficient inspection, operation, maintenance, development and upgrading.  
	51. Broadly, I understand that the protections sought by Transpower in respect of the National Grid are similar to those protections recently endorsed by the Board of Inquiry in the Ruakura Inland Port proposal.  I presented evidence for Transpower in respect of that proposal, and am therefore familiar with this kind of approach and its associated economic benefits. 
	52. While the details of those protections are not the focus of this statement of evidence, the Strategic Outcomes and Strategic Directions are an important part of the overall planning framework which is needed to protect and enable the National Grid.  If the Strategic Outcomes and Strategic Directions are expressed in the right way, and if the balance of the Proposed Plan is successful in addressing them, then I expect that the resulting provisions would have a number of benefits.  These would include: 
	(a) Improved safety to persons and property.
	(b) Reduced inspection, operation, maintenance, replacement, and upgrade costs.  
	(c) Reduced unintended outages.  
	(d) Reduced process costs for Transpower in operating, maintaining and developing the National Grid.
	(e) Deferral of new transmission lines, reducing costs and the environmental footprint of the National Grid.  
	Improved Safety to Persons and Property

	53. Development near National Grid transmission lines creates low probability, high consequence risks.  Unless activities under and in close proximity to transmission lines are managed, there is an increase in the probability and consequences of risks from: 
	(a) Arcing, flashovers, earthing issues, and coming into direct contact with lines (e.g., TV aerials or water overflow pipes inducing current under the lines); 
	(b) Delayed or cancelled maintenance; 
	(c) Acts of God (e.g., a conductor (line) may fall after a storm event, which could have significant effects); 
	(d) Loss of power supply (e.g., an event in October 2009 where third party activity involving mobile plant carrying shipping containers came into contact with the Henderson-Otahuhu A 220kV line in Auckland resulting in the loss of supply to approximately 280,000 consumers); 
	(e) Contact with lines, resulting in an operational fault or outage; and 
	(f) Death or injury to line workers and other staff from more hazardous work places.

	54. These risks are discussed by Mr Noble in his evidence.  Ms. McLeod recommends a policy to manage activities to avoid adverse effects on the National Grid, including by identifying a buffer corridor within which sensitive activities will generally not be provided for.
	55. The increases in the probability and consequences of these risks have both economic and non-economic dimensions.  Greater risks to personal safety have potential costs from losses in wages, reduced output and private and public sector health costs.  Greater risks to property have potential costs in terms of reductions in productivity, losses in wages and profits, reduced output and replacement costs.  Alternatively to avoid these increased risks, there may be additional costs from temporary plant closures, the adoption of less productive but safer work practices (e.g. by making a work place safe by excluding all non-Transpower personnel from the whole area identified as the transmission line maintenance workplace) or the use of more expensive but safer equipment. 
	Reduced Inspection, Operation, Maintenance, Replacement, and Upgrade Costs
	56. Transpower spends a significant amount each year on inspection and maintenance of its transmission lines.  It also has additional capital expenditure costs for the replacement and upgrading of the existing transmission network.  Such costs are recovered via line charges included in the electricity bills for residential and business customers. Accordingly, there will be economic benefits associated with changes to the Proposed Plan provisions supported or sought by Transpower to the extent that they help to prevent such costs from increasing, including by avoiding or reducing issues associated with incompatible development adjacent to the National Grid.
	Reducing Unintended Outages
	57. The more development and activity allowed under and in close proximity to transmission lines, the greater the frequency and risk of unplanned outage incidents and the severity of their costs.  Transpower's records show that "third-party incidents" (i.e. those relating to development or activities by parties other than Transpower or electricity consumers) resulted in supply interruptions equating to 311 MWh of electricity non-supply, nationally, over the period 1996 to 2006.  This equates to an average of 31.1 MWh per annum and an estimated average economic cost each year of $0.6m. 
	58. For residential consumers, outages as a result of transmission failures are likely to be sufficiently brief to cause only minor inconvenience.  However for business customers with high electricity reliance or consumption the costs can be more significant – either in terms of lost production or the requirement to invest in expensive back-up sources of electricity supply. 
	59. In 1998 the failure of Mercury Energy's 110 kV transmission cables led to power supply to downtown Auckland being cut with an estimated long term economic cost equivalent to 0.1 to 0.3 per cent of New Zealand's Gross Domestic Product. This is equivalent to $227 million to $680 million if it was to occur today.
	60. In 2009 electricity was cut to about 280,000 connections (approximately 600,000 individuals) in Northland and parts of Auckland when a forklift hit one of two transmission circuits at the Onehunga container terminal whilst the other was out for maintenance.  This outage caused New Zealand's only oil refinery at Marsden Point to temporarily close with a cost to the refinery of "hundreds of thousands of dollars in lost revenue".  Refining New Zealand has estimated the economic cost of a minor disruption (i.e. one that does not completely close the refinery) could be up to $6.5 million per day.
	61. Whatever its cause, the recent (5 October, 2014) Penrose substation outage was reported to have cost retailers millions of dollars over two days, and inconvenienced the 85,000 households and businesses that had their electricity supply cut, whilst the traffic lights which stopped working disrupted traffic flow.  
	62. These outages provide an indication of the significant costs that are incurred especially by industrial consumers when electricity supply outages occur.  Production runs must sometimes be halted, sales may be lost, raw materials and other inputs may be wasted and staff may need to be stood down for a period of time. The Electricity Authority (and its predecessor the Electricity Commission) has commissioned a considerable body of research covering the value of lost load ("VOLL").  This is a measure of the economic value given to an amount of electricity that is prevented from being delivered to consumers as a result of a planned or unplanned outage of one or more components of the supply chain.  The research has shown that the VOLLs vary considerably by region in New Zealand and across and within consumer classifications – different consumers have different tolerances to outages and outage durations depending upon climatic conditions, their particular types of operations and whether or not they can switch to back-up sources of supply.
	63. For example for Christchurch, the average VOLL for an 8 hour outage is $14,818 per MWh for residential consumers, $69,761 per MWh for small non-residential consumers, $46,686 per MWh for medium non-residential consumers and $10,940 per MWh for large non-residential consumers (the average value weighted by electricity consumption is $18,690 per MWh for all consumer groups).  For residential consumers this equates to $355 per household for an 8 hour outage and the VOLL is approximately 55 times the typical residential retail electricity prices. 
	64. For shorter outages, no data is available for residential consumers, but for 1 hour outages the estimated VOLLs are considerably higher than for 8 hour outages for non-residential consumers - $107,218 per MWh for small non-residential consumers, $30,359 per MWh for medium non-residential consumers and $10,783 per MWh for large non-residential consumers (the average value weighted by electricity consumption is $17,946 for non-residential consumer groups).  For a 10 minute outage the VOLLs increase still further - $177,766 per MWh for small non-residential consumers, $62,001 per MWh for medium non-residential consumers and $16,828 per MWh for large non-residential consumers (the average value weighted by electricity consumption is $28,755 for non-residential consumer groups).
	65. As for residential consumers, the economic costs for non-residential consumers of non-supply of electricity are a significant multiple of electricity prices.  In order of magnitude terms they are 100 times for an 8 hour outage, 200 times for an hour outage and 1,000 times for a 10 minute outage.  In terms of industry type the research shows that the economic costs of non-supply are especially significant for dairy products manufacturing, meat and meat products manufacturing, machinery and equipment manufacturing, non-metallic mineral products manufacturing, transport and transport support services and petroleum and coal products manufacturing.  
	66. A transmission system outage may also cause an increase in the price of electricity.  Depending on the location of the fault and the affected equipment, more pressure is placed on the remaining in-service parts of the transmission system.  A reduction in the level of transmission equipment available to the electricity market could result in binding transmission constraints and, consequently, increased electricity prices. 
	67. Transpower faces increased costs in responding to outages both in its capacity as the owner and operator of the National Grid, and in its capacity as the System Operator.  It needs to respond to the fault to ensure the security of scheduling and dispatch is not compromised.  Time is also taken to reassess the security of planned outage and commissioning work in light of the fault.  Afterwards, as the System Operator, Transpower reviews the circumstances surrounding events that have had a material impact on its operations to determine appropriate process improvements and other actions to reduce the likelihood and impact of a recurrence.
	68. Again all of Transpower's costs associated with transmission outages are eventually passed through to electricity consumers, who must also bear their own direct costs of electricity outages.
	Reduced Process Costs for Transpower
	69. Transpower seeks clear provisions that avoid adverse effects (including reverse sensitivity effects) on the National Grid.  It also seeks a regulatory environment that ensures it is notified of proposals that might compromise its network in a material way.  The more clearly, and strongly, the Proposed Plan provides direction, the greater the reduction will be in process costs for Transpower (and ultimately the community).  
	70. Conversely, if there is less direction, or weaker direction, then Transpower will be faced with significant additional costs resulting from interference with access, under-building and encroachment issues.  It will have to expend greater legal, consultant and staff costs in an attempt to minimise the adverse effects on its network.  For example:
	a. Transpower will have to be more vigilant in reviewing and responding to notified consents, negotiating conditions and appealing decisions under the RMA.  Additionally, if consents are non-notified, but Transpower is adversely affected, it may have to consider judicial review.  
	b. Transpower will need to spend more time liaising and coordinating with property owners for access for machinery and staff to properties for inspection, repair, maintenance, replacement and upgrading of the National Grid.
	c. Transpower may have to invoke stop-work procedures under the RMA and non-compliance with NZECP34 under the Electricity Act more frequently.
	d. Transpower may face increased inspection costs and field officer costs because of greater risks of encroachment or other threats to transmission system operation.
	e. There will be an increased risk of reverse sensitivity issues if more people are allowed to live and work in close proximity to the National Grid, as that leads to complaints about the operation of the grid, including objections to resource consents, and people seeking requirements for electric and magnetic field (EMF) readings and health and safety assessments.

	Deferral of New Transmission Lines
	71. Mr Noble in his evidence refers to the difficulties Transpower encounters when a transmission line buffer corridor is compromised by encroaching land uses, making it impossible to optimise the capability of existing lines.  This may necessitate the bringing forward of investment into new lines with consequent increases in costs for Transpower (and consequently electricity consumers) and a greater environmental footprint for the National Grid, with costs for the wider community.  
	Economic Costs of the Relief Sought by Transpower
	72. I acknowledge that the sort of outcomes and relief sought by Transpower to give effect to the NPSET may lead to costs for some landowners, particularly those with property close to the National Grid infrastructure.  In certain instances, this also could have additional "spill over" costs for the wider community. 
	73. This section of my evidence discusses the nature of these costs for affected individual landowners and the wider community and identifies a range of factors which are likely to limit the significance of such costs.
	74. Restrictions on land use arising from Transpower's proposed approach will give rise to economic costs to the extent that landowners' flexibility of land use is affected.  However, the protection sought by Transpower for its infrastructure will not necessarily deny landowners the opportunity to use their land productively.  It will often be possible for landowners to undertake the activities they wish further away from the National Grid (assuming that their landholdings extend beyond the immediate vicinity of the National Grid).  
	75. From a broader "community" perspective any economic activity that is displaced as a consequence of any of the "Transpower provisions" adopted in the Proposed Plan, will only lead to an economic cost if it is lost to Christchurch as a whole.    Only to the extent the relocated economic activity is less efficient in its alternative location is there a cost from a community perspective.  
	76. Also, in assessing the significance of any economic costs that might arise from restricting activities within transmission corridors, it is necessary to focus on losses in profitability and not losses in revenue.  Losses in revenue (or losses in the value of output or production) are overstatements of losses in economic wellbeing or economic efficiency. Reductions in revenue (or output or production), where it leads to a reduction in overall economic activity (e.g. expenditure, employment and incomes) at the City or regional level, may have associated with it reductions in economic welfare or economic wellbeing.  As an example, these relate to reductions in economies of scale or increases in unemployment of resources (including labour). 
	Transpower’s Submissions on Chapters 1.9 and 3 of the Proposed Plan
	77. Transpower’s submissions requesting changes to the Proposed Plan in respect of Chapter 1.9 (Strategic Outcomes from the District Plan) and Chapter 3 (Strategic Directions) are detailed in the evidence of Ms McLeod. In general terms the relief Transpower is seeking can be summarised as:
	(a) Greater prominence to be given to the economic and social significance of infrastructure (including the National Grid);
	(b) Recognition of the potential economic costs from compromising the National Grid by some forms of new development being allowed to locate under or near transmission facilities;
	(c) Explicit recognition of the need to protect the National Grid from inappropriate urban development; and
	(d) Explicit recognition of the economic benefits of network utilities and infrastructure.

	78. The changes to these sections of the Proposed Plan sought by Transpower will give better effect to the provisions of the NPSET.
	79. I also note that the evidence of the Christchurch City Council’s economics witness (Mr Philip Osborne) is generally supportive of recognition being given in the Strategic Directions Chapter 3 to the importance of strategic infrastructure, which I submit includes the National Grid. In particular he states:
	(a) At paragraph 5.21: “In any economy there is a need to safeguard the economic value and potential of strategic infrastructure. These assets are typically critical to the efficiency and effectiveness of an economy as a whole and often relate to forms of transportation and communication such as ports, airports and telecommunications networks. The economic significance of this infrastructure is generally considerable (in terms of the region’s GDP) and often unique.”
	(b) At paragraph 5.23: “When considering the development of conflicting activities it is important to note that any impact upon strategic infrastructure often carries with it a significant opportunity cost that is typically not found when considering other activities. This opportunity cost is present due to the fact that lost activity, or potential activity, is unlikely to be generated elsewhere.” And
	(c) At paragraph 5.25: “Due to the significant level of investment required in the operation and development of strategic infrastructure, it is vital that the pRDP (proposed Recovery District Plan) provides some certainty as to the safeguarding of these assets and their current and future operations.”

	85. These passages from Mr Osborne’s evidence in my opinion underline the economic importance of key infrastructure, such as the National Grid, and provide further justification for the relief sought by Transpower in relation to changes to Chapters 1.9 and 3 of the Proposed Plan.      
	86. Having regard to economic benefits and costs, it is my opinion that the changes which Transpower is seeking to the Strategic Outcomes and Strategic Directions chapters to the Proposed Plan:
	a. enable "people and communities to provide for their … economic … wellbeing"; and 
	b. have regard to "the efficient use and development of natural and physical resources". 


