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1. EXECUTIVE SUMMARY 

Transmission Constraints Create Regional Retail Electricity Markets 

The West Coast of the South Island, including the area served by Buller Electricity Ltd (BEL), is 

a transmission-constrained region.  Transmission constraints have the effect of creating 

regional retail electricity markets with less retail entry and higher retail prices. 

Retailers face higher risks in a transmission-constrained region because they face the prospect 

of purchasing electricity to sell to the customer at the high priced end of the constraint, but can 

only hedge at the unconstrained electricity price.   

A retailer that owns or contracts with generation on the high-priced side of the constraint has a 

potentially significant risk management and cost advantage over other retailers.  Additional 

distributed generation that may relieve constraints into the BEL region may not exist for a 

period of 5-15 years. 

Pulse Energy impact on Market Shares in the BEL Network Area 

Pulse Energy has had a significant impact on the incumbent retailer market share in the BEL 

network area, capturing approximately 23%-24% of the retail market measured by Installation 

Control Points (ICPs).   

The Hirschman-Herfindahl Index (HHI) provides a measure of industry concentration.  It is likely 

that in the absence of Pulse Energy’s entry, the HHI in the BEL network area would have been 

approximately 4,000, the same general level of concentration found on the Alpine Energy, 

OtagoNet, and MainPower networks.   

With Pulse Energy, the HHI in the BEL network area is approximately 3,000, the same general 

level of concentration found on the Northpower, Electra, Marlborough Lines, and Aurora Energy 

networks.  It is notable that Eastland and Westpower networks, also located behind 

transmission constraints, have an HHI of 5,000. 

Impact on Retail Electricity Prices and Value to BEL’s Residential Consumers 

The reduction in weighted average retail electricity prices cannot be observed but must be 

estimated because we do not know what retail prices would have been if Pulse Energy had not 

entered the retail market in the BEL network area.   

Retail prices absent Pulse Energy have been estimated from the HHI using a regression 

equation.  The estimated reduction in weighted average retail prices due to Pulse Energy’s 

entry is 2.7c/kWh (average of five estimates).  The reduction in weighted average electricity 

prices corresponds to savings of approximately $575,000 per year to BEL’s residential 

consumers. 

The value of an asset is not just the benefit in any one year, but is the Net Present Value (NPV) 

of benefits over time.  A period of 5 years is likely to understate the benefit given the 

experience since BEL’s investment in Pulse Energy.  15 years is reasonable given the lack of 

observed price competition internationally in electricity retailing.  It is likely that an equilibrium 

level of benefit has been achieved and may remain for 15 or more years, but where that might 

head over time is uncertain as the market evolves.  The benefits from BEL’s investment in 

Pulse Energy are therefore calculated over a period of 5, 10, and 15 years.  After that time 

period it is reasonable to assume that a broader base of distributed generation has supported 

entry by competing retailers. 
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A real discount rate of 4% is used for calculating the NPV.  This is consistent with social 

discount rates based on the social rate of time preference, and with discount rates for 

consumers based on mortgage interest rates. 

The annual value equates to a total value of $2.61 million over 5 years, $4.76 million over 10 

years, and $6.52 million over 15 years.  The value over 5 years is largely insensitive to the 

discount rate, whereas at 15 years reducing the discount rate to 2% increases value by 10% (to 

$7.46 million), and increasing the discount rate to 6% decreases value by 8% (to $5.75 million).   

This valuation is solely focussed on benefits to residential consumers.  It does not include the 

benefits that may accrue to commercial customers or to BEL as an investor in Pulse Energy 

Ltd, such as future dividends or the capital value of shares. 
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2. INTRODUCTION 

Buller Electricity Limited (BEL) is the electricity distribution network company that supplies the 

northern portion of the West Coast of the South Island of New Zealand, from Karamea in the 

North to Meybille Bay near Punakaiki in the South. Established in 1947, the Company is owned 

by its power consumers via the Buller Electric Power Trust. 

BEL currently owns a 59.47% share in Pulse Energy Ltd, an independent electricity retailer (not 

owning generation).   

Andrew Shelley Economic Consulting Ltd (ASEC) was retained on behalf of the Directors of 

BEL to estimate the value to BEL’s residential consumers of the investment in Pulse Energy. 

2.1. STRUCTURE OF THIS REPORT 

This report is structured as follows: 

• Section 3 establishes that the BEL network area is located within a regional rather than 

national retail electricity market due to the presence of transmission constraints.  This 

provides the incumbent retailer, owning generation within the constrained area, with an 

advantage over other retailers. 

• Section 4 analyses changes in market share since 2000, and develops a counterfactual 

incumbent market share that might exist in the BEL network area but for the entry of 

Pulse Energy. 

• Section 5 estimates the retail prices that might have existed but for the entry of Pulse 

Energy into the BEL network area, and conducts the valuation of Pulse Energy to 

BEL’s residential consumers. 
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3. BEL IS LOCATED IN A REGIONAL RETAIL ELECTRICITY 
MARKET 

The wholesale electricity market is often described as a national market for electricity.  In 

general, particularly at the generation level, this is correct.  However, the retail market can be a 

regional market, particularly where there is the potential for significant transmission constraints 

into a region.  Electricity retailers purchase electricity in one geographic location and sell it at 

another location.  The wholesale price of electricity varies between the two locations due to 

transmission losses and constraints.  Transmission losses are generally a small percentage 

and can be managed without undue risk.  Transmission constraints, on the other hand, can 

result in significant price differences between locations, exposing the retailer to risks that may 

be difficult or costly to manage. 

3.1. TRANSMISSION CONSTRAINTS INTO THE WEST COAST 

The effect of transmission constraints can be observed by reviewing wholesale electricity prices 

at the interface between the BEL distribution network and Transpower’s transmission network, 

and comparing those prices with “reference” prices elsewhere. 

3.1.1. Wholesale Electricity Supply to the BEL Network 

Figure 1 summarises the electricity networks in the BEL supply region.  The BEL network is 

supplied at 110kV from the transmission network at the Robertson and Westport Substations.  

The Westport Substation is owned by Transpower and is a transmission “Grid Exit Point” 

(GXP). The Robertson Substation is owned by BEL, and is also called the Orowaiti GXP in 

Transpower’s nomenclature.  The majority of load on the BEL network is supplied from the 

Robertson substation, so the wholesale electricity prices from the Orowaiti GXP are used as the 

wholesale prices generally faced by retailers in the BEL supply area. 
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Figure 1: Electricity Networks in the BEL Region 

 

Source: BEL, Asset Management Plan 1 April 2013 – 31 March 2023, March 2013, p. 44.  Note: BEL’s Robertson St 

substation is referred to by Transpower as “Orowaiti GXP”. 

Robertson St / 
Orowaiti GXP 
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Figure 2: Geographical Overview of BEL Network 

 

Source: BEL, Asset Management Plan 1 April 2013 – 31 March 2023, March 2013, p. 43. 

3.1.2. Reference Electricity Supply Location 

There are two reference locations that are suitable for the South Island: Benmore and Islington.  

Benmore is the primary price reference node for the South Island in the wholesale electricity 

market, and is the South Island node for New Zealand electricity futures and options traded on 

the ASX. 

However, Islington is also used as a reference node for published electricity hedge contract 

data.  Being part way between Benmore and the West Coast, Islington will also incorporate the 

volatility in wholesale electricity prices that is representative of retailing in an unconstrained 

region.  While both nodes would provide a suitable reference node, the Islington node has been 

selected for this analysis because the difference in prices between wholesale prices on the 

West Coast and wholesale prices at Islington illustrates the additional risks from retailing on the 

West Coast rather than in the Christchurch area. 
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3.1.3. Wholesale Electricity Prices 

Half hourly variation in wholesale electricity prices is, of itself, little concern to a retailer.  

Relatively high prices in one half hour may cancel out with relatively low prices in another half 

hour.  Whether or not such “cancelling out” occurs depends on the magnitude of the loads 

served by the retailer throughout the day.  Of more concern to the retailer is volatility in average 

daily prices and average monthly prices.  Retail prices are set based on an expectation of 

average wholesale prices; when wholesale prices are higher than this expected level for an 

extended period of time returns will be lower than budgeted, possibly even negative, and 

additional cash reserves will be required to fund the operation. 

Extended periods of high prices may also result in “margin calls” as the retailer is required to 

post additional security with the market administrator.  Of particular importance is the retailer’s 

“net position” – the net exposure to wholesale electricity prices when generation is netted off 

from retail load.  A retailer that also owns generation in a constrained region will face neither 

exposure to the high prices (when wholesale prices are high what is “lost” on retail is gained by 

the generator) nor exposure to the margin calls. 

Figure 3 below shows the monthly cost of electricity exports (i.e. sold by retailers) at the 

Orowaiti GXP since 1 September 2004.5  While in many months the cost is in the order of 

$0.2m - $0.4m, in some months the cost has been much higher, with spikes at $1.6m and 

$1.2m, two spikes at $0.8m, and multiple spikes in the range $0.4m - $0.6m. 

Figure 3: Monthly Cost of Electricity Exports at Orowaiti GXP ($m) 

 

Source: Electricity Authority, Centralised Dataset; ASEC analysis. 

                                                 

5  Wholesale electricity price data is not available for Orowaiti prior to September 2004. 
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Part of the monthly variation in Figure 3 will be due to variation in the volumes exported.  The 

retailer faces little risk from this source of variation because customers are contracted to pay for 

the load (there may, however, still be requirements to post additional security with the market 

administrator).  Another part of the variation in Figure 3 will be due to variations in wholesale 

electricity prices across the South Island.  This source of wholesale price risk can be managed 

by purchasing a “hedge” at an appropriate reference node. 

There is, however, a component of wholesale price risk that is difficult to manage: the impact of 

transmission constraints on prices.  Figure 4 shows the difference between Orowaiti and 

Islington daily average prices over the period since 1 September 2004.  Figure 5 represents the 

price difference as a “location factor”, which is the ratio between the prices at two locations.  A 

location factor of 1.10 would mean that the price at Orowaiti is 10% higher than the price at 

Islington. 

Location factors would typically be expected to fluctuate within a relatively narrow band (say ± 

0.1), which means that most of the variation in prices between the location of interest and the 

reference location can be hedged by adjusting the number of hedge contracts held at the 

reference node.6  The residual variation in location factors is an unhedged exposure faced by 

the retailer. 

Figure 4: Orowaiti - Islington Wholesale Electricity Price Difference ($/MWh) 

 

Source: Electricity Authority, Centralised Dataset; ASEC analysis. 

 

                                                 

6  With an average location factor of 1.10, a retailer supplying 100MWh of load would require 110MWh of hedge 

contracts. 
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Figure 5: Orowaiti / Islington Location Factor 

 

Source: Electricity Authority, Centralised Dataset; ASEC analysis. 

While a location factor greater than 1 is not unusual, and most locations in the wholesale 

electricity market have a location factor greater than 1 when compared to Benmore, the level of 

volatility in the location factor at Orowaiti is unusually high.  Average location factors with 

reference to Benmore seldom ever exceed 1.15.  Any time that the location factor exceeds this 

general level is indicative that a transmission constraint between Islington and the West Coast 

is affecting prices.  The location factors in Figure 5 regularly exceed 1.5, and at times achieve a 

level that can only be classed as extreme. 

3.2. MANAGING THE PRICE RISK FROM TRANSMISSION CONSTRAINTS 

One of the most effective ways to manage the risks of transmission constraints is for the retailer 

to own generation within the constrained region.  Electricity is generated and sold on the same 

side of the constraint, removing or substantially reducing the exposure to high wholesale prices. 

A retailer that does not physically own generation in a constrained region has only three options 

if it wants to sell electricity within the region:  

1. Enter into a price hedge arrangement with the generator on the same side of the 

constraint (i.e. in the West Coast region).  This generator is also the incumbent retailer 

in the region and has no rational incentive to offer hedges at a price that is any less 

than the average expected wholesale price including constraints – this then only offers 

the entrant retailer the benefit of certainty, and does not provide any significant cost 

advantage. 

2. Only contract with load that can be controlled when a price spike occurs, or that is 

willing to pay the wholesale price as a pass-through.  Traditionally, this would limit the 

retailer to industrial customers.  However, the advent of smart metering may enable 

additional control of residential load by retailers, and also provide greater opportunity 

for residential consumers to be aware of the effects of wholesale prices and voluntarily 

control their load accordingly. 
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3. Accept the additional wholesale price risk and either adjust retail prices to compensate 

for that risk, i.e. increase retail prices, which may make the retailer uncompetitive, or 

adopt a low-cost business model. 

Alternatively, the retailer can avoid the exposure by not even entering the retail market.7 

As a consequence, a region that experiences transmission constraints may experience less 

retail competition.  Retailers that do not own generation may find that they are unable to price 

at a level that competes with the incumbent, or they may find that the potential risks are too 

great.  In some instances a retail price offer will be available, but the retailer will not put any 

significant effort or cost into promoting the offer. 

It is because of these effects that transmission constraints result in a regional retail electricity 

market.  Competition may be occurring at a national level, but the additional risks incurred in 

retailing into a transmission-constrained area effectively create a regional market with 

potentially less competition. 

3.3. INCUMBENT RETAILER OWNERSHIP OF GENERATION 

The incumbent retailer in the BEL region is Trustpower.  Trustpower also owns the Arnold 

Power Station and Dillmans Power Scheme Hydro.  The Arnold Power Station is sited on the 

Arnold River and is fed by Lake Brunner, generating approximately 25 GWh per year.8  The 

Dillmans Power Scheme is located at Kawhaka Creek, slightly further south on the West Coast, 

generating almost 48 GWh per year.9  While both of these power stations are located outside of 

the BEL network, they are located on the BEL side of any transmission constraint, and have 

provided Trustpower with an effective way to manage transmission constraints.  Trustpower 

also owns additional generation further south on the West Coast. 

Being the owner of generation in the region, Trustpower would be expected to have an 

advantage over other retailers.  It may be able to set prices at a level that are profitable for it, 

but all else being equal are insufficient to justify the risks likely to be incurred by a retailer that 

does not own generation. 

3.4. HOW LONG MIGHT CONSTRAINTS REMAIN? 

Constraints and the consequential wholesale price volatility arise because of the magnitude of 

load relative to available transmission capacity.  The following outcomes could result in more 

available transmission capacity and hence lower price volatility: 

1. A direct reduction in (peak) load due to the departure of one or more major loads; 

2. A reduction in (peak) load due to additional generation; and 

3. A transmission upgrade. 

Transmission is generally too expensive for an upgrade to be economic, so a reduction in 

volatility from that source is unlikely. 

                                                 

7  It is also noted that “Financial Transmission Rights” (FTRs) or locational hedges are a theoretical possibility for 

managing locational electricity price risk.  However, it is unlikely that FTRs will be available for any location on the West 

Coast in the foreseeable future, so these are not a practical option. 

8  Source: http://www.Trustpower.co.nz/our-assets-and-capability/power-generation/arnold, accessed 25 November 2013. 

9  Source: http://www.Trustpower.co.nz/our-assets-and-capability/power-generation/dillmans, accessed 25 November 

2013. 
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Holcim has announced it will close its cement plant at Cape Foulwind in 2-3 years,10 and this 

will have the effect of significantly reducing transmission line loadings.  However, additional / 

replacement load is likely due to mining activities on the Denniston Plateau, and BEL is actively 

planning to shift a GXP to better serve this load.11  It is unlikely, therefore, that there will be any 

significant or sustained reduction in demand. 

Additional distributed generation is planned for the BEL region, including a consented 25MW 

hydro plant at Stockton with sufficient annual energy production to turn the region into a net 

exporter of electricity.  If generation projects such this proceed, periods of higher loading on the 

Inangahua – Waimangaroa – Westport transmission lines might be eliminated, reducing the 

price volatility faced by retailers.  Although consented, development of such generation is by no 

means certain, and could potentially take at least 5 years to develop.  Furthermore, estimates 

of the project Long Run Marginal Cost (LRMC) and indicative wholesale electricity price 

forecasts prepared by the Ministry of Business Innovation & Employment (MBIE) indicate that 

Stockton hydro will not be economically viable until 2020-2023 (i.e. 6-9 years).12 

Given these figures, it is likely that the generation necessary to reduce wholesale electricity 

price volatility, and thus induce further competitive entry by retailers, may not exist for a period 

of 5-15 years. 

  

                                                 

10  Gavin Evans “Holcim to replace Westport plant with imports; Weston project on hold”, Energy News, 1 August 2013.  

http://www.energynews.co.nz/news-story/12861/holcim-replace-westport-plant-imports-weston-project-hold  

11  Felicity Wolfe “Planning underway to power Bathurst’s Escarpment mine”, Energy News, 22 November 2013.  

http://www.energynews.co.nz/news-story/14790/planning-underway-power-bathursts-escarpment-mine  

12  MBIE’s electricity LRMC model estimates “Stockton Mine” and “Stockton Plateau” hydro schemes have an LRMC of 

$103.43/MWh and $111.86/MWh respectively. 
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4. MARKET SHARE ANALYSIS 

Analysis of market share is useful as an indicator of competition, and it is also necessary for 

computing weighted average retail prices and hence the potential benefits to BEL customers of 

Pulse Energy.  An analysis of incumbent retailer market share in the Westpower region is also 

included because the incumbent retailer in both cases is Trustpower and the two networks lie 

behind the same constraints. 

4.1. INCUMBENT & PULSE ENERGY MARKET SHARE 

Trustpower is the incumbent retailer in both the BEL region and the Westpower region.  Pulse 

Energy entered the BEL region in the second half of 2010, and has since been very active.  

Pulse Energy also entered the Westpower region in early 2011, but activity has not been 

anywhere near as significant as in the BEL region. 

Figure 6 below shows the market share, by number of ICPs, of the incumbent retailer in both 

the BEL region and the Westpower region.  The combined market share of the incumbent and 

Pulse Energy is shown by the dashed line. 

Figure 6: Market Share by Number of ICPs of Incumbent (Trustpower) and Pulse Energy in Buller 

Electricity and Westpower Regions 

 

Source: Ministry of Business, Innovation & Employment, Quarterly Survey of Domestic Electricity Prices, 15 August 

2013. 
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At August 2000 Trustpower had an almost identical market share – in excess of 98% of ICPs – 

in both the BEL and Westpower network areas.  There was a very gradual initial decline in 

incumbent market share in both networks.  In the BEL network region Trustpower experienced 

a sharp decline in market share in the two years to August 2003, while in the Westpower 

network over the same period incumbent market share continued to decrease gradually.  

Incumbent market share levelled off in the BEL network area for the year to August 2004 

(actually increasing slightly from 73.2% to 73.7%), before commencing a gradual decline 

through to August 2009.  Over the same period incumbent market share continued to decline in 

the Westpower network, albeit at a slightly greater rate than in the BEL network area.13 

The next year (2010) saw Pulse Energy’s entry into the retail market in the BEL network area.  

The solid blue line in Figure 6 shows that incumbent market share began to drop away sharply 

at this time.  At the same time, the dashed blue line  shows an increase in the combined market 

share of Pulse Energy and the incumbent, which means that Pulse Energy was winning 

customers from both the incumbent and from other retailers (hence the incumbent market share 

dropping but the combined total increasing).  Pulse Energy’s market share peaked at 25.6% in 

May 2012, and then dropped slowly back to 23.0% by August 2013. 

Pulse Energy’s entry into the Westpower network area had much less significant results.  The 

combined market share of Pulse Energy and the incumbent follows much the same trend as 

the incumbent’s market share before Pulse Energy’s entry, and Pulse Energy has only be able 

to achieve a market share of 4.5% of ICPs. 

The market share of the incumbent retailer in the Buller Electricity Ltd region fell from 73.2% to 

66.9% (a drop of 6.3%) over the five years prior to Pulse Energy’s entry, and then fell to 43.7% 

(a drop of 23.2%) after Pulse Energy’s entry.  It is notable that the market share of Pulse 

Energy is 23.0%.  This means that Pulse Energy has not simply cannibalised existing 

competing/entrant retailers, but it almost entirely responsible for the reduction in the 

incumbent’s market share.   

4.2. COUNTERFACTUAL MARKET SHARE 

The counterfactual market share is the market share assumed to exist if Pulse Energy had not 

entered the BEL network area. 

Without Pulse Energy’s entry there is no particular reason to believe that the incumbent’s 

reduction in market share would have diminished at a rate any faster than that evident before 

Pulse Energy’s entry.  Figure 7 shows this projection for both the BEL and Westpower network 

areas.  Prior to August 2009 Incumbent market share was decreasing at a slower rate in the 

BEL network area than in the Westpower area.  If these trends continued then over time the 

difference in incumbent market share between the BEL and Westpower network areas would 

narrow, and would likely have seen the incumbent market share in the BEL network area 

remaining above 60% at August 2013. 

                                                 

13  In August 2003, incumbent market share in the Westpower region was 23.5% higher than in the BEl region.  By August 

2009, the difference had reduced to 19.1%. 
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Figure 7: Hypothetical Incumbent Market Shares without Entry by Pulse Energy 

 

Source: Ministry of Business, Innovation & Employment, Quarterly Survey of Domestic Electricity Prices, 15 August 

2013; ASEC analysis. 

4.3. HIRSCHMAN-HERFINDAHL INDEX 

The Hirschman-Herfindahl Index (HHI) is a commonly used indicator of competition in a market.  

In reality it is actually a measure of industry concentration, and says nothing about the state of 

competition.  The underlying assumption is that a high level of concentration equates to a low 

level of competition and a low level of concentration equates to a high level of competition. 

The HHI is calculated as the sum of the squares of the market shares of each supplier in the 

market, with the market share being the percentage share multiplied by 100.  The maximum 

possible value for the HHI is 10,000, which occurs when one firm provides service to the entire 

market.  It is an open question as to what level of the HHI is optimal.  Four firms with equal 

market shares will produce an HHI of 2,500; such a market could equally well be vigorously 

competitive or it could be a comfortable oligopoly. 

The HHI for selected electricity distribution network areas are shown in Figure 8.  The BEL 

network area was similar to many others, starting with an HHI near 10,000, indicating that most 

of the ICPs were served by the incumbent retailer. 

The networks can be classified into three groups, based on the current HHI values of 

approximately 3,000, 4,000, and 5,000: 

1. The first group consists of four networks clustered around an HHI of 3,000.  The four 

networks are BEL (HHI 2,860), Electra (2,777), Northpower (HHI 2,668), Marlborough 

Lines (HHI 2,671), and Aurora Energy (HHI 3,161).  Electra initially experienced a very 

gradual increase in competition before experiencing a significant increase in the 2003-

2004 period.  Incumbent market share has steadily eroded since then, with the level of 

concentration approximately halving from August 2004 to August 2013.  Northpower 

initially experienced very rapid increases in competition, and then slowly levelled off to 

have an HHI just a little higher than that of four equal market shares.  Marlborough 

Lines started with a lower level of concentration than any of the other selected network 
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areas, but experienced no further reduction in concentration until after August 2004.  

Concentration slowly began to decrease again, with a sharp drop in concentration after 

August 2010, which coincides with Pulse Energy’s entry into the Marlborough Lines 

area.  Aurora Energy has displayed a very steady and measured decrease in industry 

concentration from 8,765 initially to 3,161 in August 2013. 

2. The next group up, clustered around an HHI of 4,000 is Alpine Energy (4,476), 

OtagoNet (3,906), and MainPower (3,942).  Alpine Energy initially experienced a very 

sharp drop in retailer concentration in the first year shown on the chart, but then the 

HHI remained at around the 5,500 mark for several years.  As retailer concentration in 

the Alpine Energy and BEL network areas converged, concentration in the Alpine 

Energy network began to decline again, settling at around 4,000 before increasing 

again in 2013 to 4,476.  OtagoNet initially displayed a retail industry concentration 

profile very similar to Marlborough Lines, but Pulse Energy never entered the OtagoNet 

area and the retailer concentration ratio steadily declined to its current level (OtagoNet 

3,906, Marlborough Lines 2,671).  MainPower had a relatively high level of retailer 

concentration through to August 2009, following the same general profile as the 

networks in the high concentration group.  MainPower then experienced a sustained 

and relatively sharp drop in retail concentration over 4 years (although Pulse Energy 

did not enter this network area). 

Figure 8: HHI for Selected Electricity Distribution Network Areas 

 

Source: Ministry of Business, Innovation & Employment, Quarterly Survey of Domestic Electricity Prices, 15 August 

2013; ASEC analysis. 

3. The final group of networks is Eastland Network (5,045) and Westpower (5,209).  Both 

networks began with a retail industry concentration similar to that of BEL and 

MainPower.  Westpower has exhibited a steady decline in concentration to its current 

value. The concentration ration in Eastland had noticeable decreases in 2009 and 

2010, but since then has levelled off and converged with Westpower.  It is notable that 

Eastland Network, like the West Coast, sits behind a transmission constraint. 
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Figure 9 below shows the HHI for the BEL network area with and without the entry of Pulse 

Energy.  Without the entry of Pulse Energy, the hypothesised counterfactual market share 

translates into an HHI of a little above 4,000.  This seems reasonable, and is consistent with 

the observed difference in HHI between Marlborough Lines (Pulse Energy entry) and OtagoNet 

(no Pulse Energy). 

Figure 9: Actual and Counterfactual HHI for BEL Network Area with and without the entry of Pulse 

Energy 
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5. VALUATION OF BENEFITS TO BEL CONSUMERS 

The previous sections of this report have established that the BEL network area sits within a 

regional rather than national retail electricity market, and have presented actual incumbent 

market share and an estimate of the counterfactual market share if Pulse Energy had not 

entered the retail market.  This section develops the remaining data required for estimating the 

value to BEL’s residential consumers of Pulse Energy, and then calculates that value. 

5.1. METHODOLOGY 

The methodology adopted in this report for estimating the value of Pulse Energy to BEL’s 

consumer owners focusses on quantifying the total reduction in retail electricity charges that 

have occurred as a result of Pulse Energy.  The calculation is: 

Value Standard Tariff: Price Difference x Average Standard User Consumption x 

Number Standard Users 

+ 

Value Low User Tariff: Price Difference x Average Low User Consumption x Number 

Low Users 

= 

Annual Value of Pulse Energy to BEL’s Consumer Owners 

where: 

Price Difference = Weighted Average Price Without Pulse Energy – Weighted Average 

Price With Pulse Energy 

The value of all variables is observable except for the Weighted Average Price Without Pulse 

Energy, which therefore must be estimated.  This weighted average price is estimated by: 

1. Estimating the market share of the incumbent retailer if Pulse Energy had not entered 

in the retail market in the BEL network area.  This is the counterfactual market share 

estimated in Section 4.2. 

2. Calculating the Hirschman-Herfindahl Index (HHI) that would result from the 

counterfactual market share.  This was calculated in Section 4.3. 

3. Applying the results of regression equations to estimate how the weighted average 

retail price might change with changes in the HHI. These estimates are presented in 

Section 5.2 below. 

Annual average electricity consumption by tariff class is presented in Section 5.3. 

Section 5.4 calculates the Annual Value of Pulse Energy to BEL’s Consumer Owners.  The 

total value of an asset is not limited to the benefits earned in a given year, but is the Net 

Present Value (NPV) of benefits (and costs) from future years.  The total value is calculated 

assuming that the Annual Value remains constant in real terms. 

5.2. WEIGHTED AVERAGE RETAIL ELECTRICITY PRICES 

The Ministry of Business, Innovation & Employment publishes a Quarterly Survey of Retail 

Electricity Prices.  The survey includes prices for all retailers active in each network area, which 

are calculated as the prices that would apply to an assumed “average” electricity consumer with 

annual electricity consumption of 8,000 kWh. 
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The weighted average retail price was calculated for selected network areas, with the weights 

being the number of ICPs serviced by each retailer (also available from the Quarterly Survey). 

One potential cause of the increase in retail prices is an increase in the underlying network 

charges.  To remove this factor from the analysis, a “Gross Retail Margin” was calculated as 

the difference between the weighted average retail price and the reported network charge.  The 

Gross Retail Margin for the selected networks is shown in Figure 10. 

Figure 10: Gross Retail Margin for Selected Networks 

 

Source: Quarterly Survey of Retail Electricity Prices. 

Within this analysis, estimates of weighted average retail prices are calculated as the sum of 

lines charges plus an estimate of the Gross Retail Margin. 

5.2.1. Option 1: Projection of Compound Average Growth Rate 

The Compound Annual Growth Rate (CAGR) of the Gross Retail Margin in the BEL network 

area was 10.7% in the 4 years prior to Pulse Energy’s entry, and has been 2.7% since.  If the 

previous growth rate had continued, the Gross Retail Margin would currently be 28.64 c/kWh 

and weighted average retail electricity prices would be 45.23c/kWh, 7.46c/kWh higher than 

actual values. 

When compared to other networks shown in Figure 10, the estimate of a Gross Retail Margin of 

28.6c/kWh is 8c/kWh (39%) higher than the next highest network.  It seems unlikely that such a 

large margin would be able to persist without prompting entry into the retail market by other 

retailers. 
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5.2.2. Option 2: Margin Over Electra 

Figure 8 shows a very similar time profile for the HHI of the BEL network area prior to the entry 

of Pulse Energy and the HHI of the Electra network area.  The HHI in the BEL network area 

rapidly dropped to 6,079 in August 2003 and then declined relatively steadily to 4,876 in August 

2009.  The HHI in the Electra network area rapidly dropped to 5,259 in August 2004 and then 

decline relatively steadily to 3,828 in August 2009.  Over the four years from August 2006 to 

August 2009 (inclusive), the average difference in HHI between BEL and Electra was 1,013.  

Over the same time period the average difference in Gross Retail Margin was 3.26 c/kWh. 

Figure 11 shows the projection of the Gross Retail Margin in the BEL network area from the 

average Gross Retail Margin that was observed in the Electra network area over the period 

August 2010 to August 2013.  That calculation suggests that the Gross Retail Margin, and 

hence average retail electricity prices, would be an average of 1.37c/kWh higher in the absence 

of Pulse Energy. 

Figure 11: Projection of Gross Retail Margin in BEL Network Area from Electra Network Area 

(c/kWh) 

 

Gross Retail Margin (c/kWh) 

Aug-10 Aug-11 Aug-12 Aug-13 Average 

Electra 15.15 15.82 16.41 16.83 
Average Difference in 
GRM 2006-2009 3.26 3.26 3.26 3.26 

Buller Forecast 18.41 19.08 19.68 20.09 

Buller Actual 19.55 20.57 21.44 21.18 

Difference 1.14 1.49 1.76 1.09 1.37 

Source: Quarterly Survey of Retail Electricity Prices; ASEC analysis. 

 

5.2.3. Option 3: Prediction Based on HHI 

A number of options were explored relating changes in Gross Retail Margin to the HHI or 

changes in HHI.  For each option the significance of a time trend was tested, as were network-

specific dummy variables to test whether there were pricing effects specific to an individual 

network. 

Explanatory Variable: Percentage Change in Square Root of HHI 

This option relates percentage changes in price to the percentage change in the square root of 

the HHI.  The coefficients of the regression equation are shown in the table below.   

Figure 12: Regression Coefficients 

  Coefficients 
Standard 

Error t Stat P-value 

Intercept 0.124486 0.016046 7.758303 2.54E-12 

% Change Sqrt(HHI) 0.212928 0.16866 1.262472 0.209111 

Time -0.00553 0.001942 -2.84888 0.005126 

 

The adjusted R
2
 statistic for this model is only 0.06, indicating that it explains only a small 

proportion of the observed variation in Gross Retail Margin.  The time trend is highly significant, 

but none of the network-specific dummy variables are significant.  The coefficient for the 

percentage change in the square root of HHI is not statistically significant. 



Value of Pulse Energy to Residential Consumers of Buller Electricity Ltd 
 
14 February 2014  
 

 
 

Final Report  Page 18 

 

Applying this equation provides an estimated Gross Retail Margin of 23.72c/kWh and an 

estimated weighted average retail electricity price of 40.31c/kWh, 2.53c/kWh higher than actual. 

Explanatory Variable: Lagged Percentage Change in Square Root of HHI 

This option relates percentage changes in price to the percentage change in the square root of 

the HHI, lagged by one period.  The logic underlying this model is that the previous year’s 

change in concentration effects competition and prices in the current year.  The coefficients of 

the regression equation are shown in the table below.   

Figure 13: Regression Coefficients 

  Coefficients 
Standard 

Error t Stat P-value 

Intercept 0.168938 0.017286 9.77339 8.68E-17 

%Change Sqrt(HHI)t-1 0.083297 0.16472 0.505685 0.614046 

Time -0.01074 0.002074 -5.17919 9.6E-07 

 

The adjusted R
2
 statistic for this model is 0.19, indicating that it explains three times the 

observed variation in Gross Retail Margin as the previous model.  The time trend is highly 

significant, but none of the network-specific dummy variables are significant.  Again the 

coefficient for the percentage change in the square root of HHI is not statistically significant. 

Applying this equation provides an estimated Gross Retail Margin of 22.58c/kWh and an 

estimated weighted average retail electricity price of 39.17c/kWh, 1.40c/kWh higher than actual. 

Explanatory Variable: Change in HHI 

This option relates percentage changes in price to the absolute change in the HHI value.  The 

logic underlying this model is that the rate of change in the Gross Retail Margin is determined in 

part by the level of concentration in the regional retail electricity market.  The coefficients of the 

regression equation are shown in the table below.   

Figure 14: Regression Coefficients 

  Coefficients 
Standard 

Error t Stat P-value 

Intercept 0.00143 0.005148 0.27783 0.781613 

Change in HHI 0.000162 3.49E-06 46.47843 1.89E-79 

Time 0.001907 0.000533 3.577114 0.000499 

Westpower -0.02423 0.006558 -3.69426 0.000331 

MainPower -0.02051 0.006544 -3.13464 0.002156 

Northpower 0.017159 0.006533 2.626485 0.009733 

Eastland -0.02695 0.006536 -4.12384 6.83E-05 

OtagoNet -0.01354 0.006502 -2.08318 0.039324 

 

The adjusted R
2
 statistic for this model is 0.95, indicating that it explains 95% of the observed 

variation in Gross Retail Margin.  While this would appear to be very accurate, such a high R
2
 

statistic should usually be treated with caution.  The time trend is highly significant, as is the 

coefficient for the change in HHI.  In this formulation, the network-specific dummy variables for 

Westpower, Mainpower, Northpower, Eastland, and OtagoNet are also statistically significant.  

The other network dummy variables are not significant, indicating that a similar pricing dynamic 

applies for BEL, Electra, Marlborough Lines, Alpine Energy, and Aurora.  
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Applying this equation provides an estimated Gross Retail Margin of 21.82c/kWh and an 

estimated weighted average retail electricity price of 38.41c/kWh, just 0.64c/kWh higher than 

actual.  As already noted, the exceptionally high R
2
 value suggests that the model has a 

spurious apparent level of accuracy, so no greater confidence should be placed in this estimate 

than any of the other estimates. 

5.2.4. Average Estimate 

Figure 15 summarises the estimates above of the difference in weighted average retail prices 

arising from the entry of Pulse Energy into the BEL network area.  The average of the various 

estimates is 2.68c/kWh. 

Figure 15: Summary of Estimates of Retail Price Difference 

Retail Price Prediction Model 

Retail 
Price 

Difference 
(c/kWh) 

Projection of Compound Average Growth Rate          7.46  

Margin over Electra          1.37  

Percentage Change in Square Root of HHI          2.53  

Lagged Percentage Change in Square Root of HHI          1.40  

Change in HHI          0.64  

Average              2.68  

 

5.3. ANNUAL AVERAGE ELECTRICITY CONSUMPTION 

In the 2001 Census, 69% of dwellings in the Buller District reported using coal as a heating 

fuel, 76% reported using wood as a heating fuel, and 55% reported using electricity as a 

heating source.  That the percentages add to more than 100% is not surprising, as wood and 

coal will often be used in the same burner, and electricity will be used as a supplemental heat 

source when it is not convenient to use solid fuel or for remote areas of the house.  These 

percentages differ significantly from the heating fuel use reported for all of New Zealand: on a 

nationwide basis only 9% reported using coal as a heating fuel, 45% reported using wood as a 

heating fuel, and 72% reported using electricity as a heating source.  Significantly more 

dwellings in the Buller District use solid fuel (coal and wood) as a heating source than in the 

rest of New Zealand, and significantly less dwellings in the Buller district use electricity as a 

heating source than in the rest of New Zealand. 

Given these results, we would expect household electricity consumption in the Buller District to 

be less than the national average.  BEL’s disclosure information for the year ended 31 March 

2013 reveals that this is indeed the case: the 2,011 residential ICPs on the standard LG1 tariff 

consumed an average of 6,618 kWh each, and the 1,830 residential ICPs on the low-user 

LG1L tariff consumed an average of 4,450 kWh each.  Both of these annual average 

consumption figures are well below the annual average of 8,000 kWh assumed in the Ministry 

of Business, Innovation & Employment’s quarterly survey. 
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5.4. VALUATION 

5.4.1. Annual Value of Pulse Energy to BEL’s Consumer Owners 

The average estimated retail price difference is 2.68c/kWh.  Given this price difference, the 

annual benefit to BEL’s residential consumers is approximately $575,000, as shown in Figure 

16 below. 

Figure 16: Annual Savings for BEL's Residential Consumers 

Tariff Number of 
Customers 

Average 
Annual 

Consumption 
(kWh) 

Annual Savings ($) 

(per 
Customer) 

(All 
Customers) 

LG1 2,011 6,618      177.39     356,732  

LG1L 1,830 4,450      119.28     218,280  

           575,011  

5.4.2. Total Value to BEL’s Residential Consumers 

The value of an asset is not just the income stream or benefits that it returns in a given year, 

but is the Net Present Value (NPV) of benefits returned (and costs incurred) over future 

periods. 

An NPV analysis requires the use of a discount rate.  For this analysis, a real discount rate of is 

used, which means that future estimates of benefits do not need to be adjusted for inflation.  An 

important question is the appropriate value for the discount rate.  A social discount rate is the 

theoretical rate at which society is willing to trade present for future consumption.14  This is, 

arguably, the choice facing BEL’s residential consumers (via the Trustees): consume now, or 

invest in Pulse Energy and be able to consume more in future because of lower retail electricity 

prices.  This may be different from the rate at which a stream of dividends from an investment is 

valued. 

Shelley et al (2007) estimated a post-tax real discount rate for New Zealand of 3.5%, with a 

range of 2% to 6%.15  This range incorporates both the “social rate of time preference” 

approach to the discount rate and the more conventional (from an investor’s perspective) 

opportunity cost approach. 

The social opportunity cost reflects the rate at which individuals could borrow funds on an after-

tax basis.  Mortgage rates are currently at around 6.0%, and inflation is 1.4% with a longer term 

average of 2.7%.  This provides a real interest rate of 3.2%-4.5% on an opportunity cost basis. 

For the purpose of this analysis a post-tax real discount rate of 4.0% is selected, which is the 

mid-point of the range provided by Shelley et al, and lies within the range provided by current 

mortgage interest rates.  Sensitivities are provided at 2% and 6% post-tax real discount rates. 

Consumers do not pay tax on the benefits that they receive from paying lower electricity 

charges, so the $575,011 per annum is effectively a post-tax figure and requires no adjustment. 

                                                 

14  Humberto Lopez, “The Social Discount Rate: Estimates for Nine Latin American Countries”, Policy Research Working 

Paper 4639, The World Bank, June 2008, p. 2. 

15  Andrew Shelley, Jeremy Hornby, and Michael Thomas, Discount Rate for the Grid Investment Test, 29 March 2007, 

available online at http://www.ea.govt.nz/dmsdocument/3429. 
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As discussed in section 3.4, it is likely that the generation necessary to relieve constraints and 

hence reduce wholesale price volatility may not exist for a period of 5-15 years.  We also 

observe that 5 years understates the benefit given the experience since BEL’s investment in 

Pulse Energy.  15 years is reasonable given the lack of observed price competition 

internationally in electricity retailing.  It is likely that an equilibrium level of benefit has been 

achieved and may remain for 15 or more years, but where that might head over time is 

uncertain as the market evolves.  We therefore calculate the benefits from BEL’s investment in 

Pulse Energy over a period of 5, 10, and 15 years.  After that time period it is reasonable to 

assume that a broader base of distributed generation has supported entry by competing 

retailers. 

The NPV of reduced electricity payments over 5 years is $2.61 million at a real discount rate of 

4%, increasing to $4.76 million over 10 years and $6.52 million over 15 years.  Reducing the 

real discount rate to 2% increases the NPV over 5 years to $2.74 million over 5 years, $5.22 

million over 10 Years, and $7.46 million over 15 years.  Increasing the real discount rate to 6% 

decreases the NPV over 5 years to $2.49 million, over 10 years to $4.36 million, and over 15 

years to $5.75 million.   

Figure 17: Valuation Calculated over 5, 10, and 15 Years 

Discount 
Rate 

Valuation ($m) 

5 Years 10 Years 15 Years 

2% 2.74 5.22 7.46 

4% 2.61 4.76 6.52 

6% 2.49 4.36 5.75 

 

The 5 year NPV is largely insensitive to the discount rate, whereas at 15 years reducing the 

discount rate to 2% increases NPV by 10%, and increasing the discount rate to 6% decreases 

NPV by 8%.  This analysis assumes that the annual benefit to BEL’s residential consumers will 

remain constant over time in real terms. 
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CONSULTING EXPERIENCE 

Utility Price and Revenue Regulation 

• Advising Vector Ltd on various aspects of pricing for electricity distribution and gas 

transmission and distribution. 

• For Contact Energy, preparation of a report analysing whether the balance of 

Transpower’s “economic value” (overs and unders) account was consistent with what 

would be expected in a workably competitive market. 

• Advising Unison Networks Ltd in its responses to the New Zealand Commerce 

Commission’s implementation of the price control provisions contained in the Commerce 

Amendment Act.  This has included preparation of advice in respect of, and preparation of 

submissions and expert reports in response to the Commission’s consultations on 

“Regulatory Provisions of the Commerce Act”, “Input Methodologies”, regulatory taxation, 

asset valuation, and cost allocation. 

• For Energex distribution network (Brisbane), development of a cost-based pricing model 

for regulated distribution services.  This project also included the provision of advice on 

pricing policy, particularly with regard to developing prices that reflected the impact of 

demand growth on capital expenditure.  Delivery of the pricing model also included 

provision of a user guide, technical documentation, and user training. 

• On behalf of Unison Networks Ltd, preparation of a submission in response to the New 

Zealand Commerce Commission’s initial proposals for resetting the price path and quality 

thresholds in 2009. 

• Advising Vector Ltd on economic issues arising from the New Zealand Commerce 

Commission’s draft decisions on price control for gas distribution services. 

• For the Electricity Networks Association, preparation of a submission to the New Zealand 

Electricity Commission on Transpower’s proposed transmission pricing methodology, and 

on proposed changes to the Benchmark Transmission Agreements. 

• Advising a New Zealand generator on the principles of utility revenue requirements. 

• Advising a New Zealand utility on issues of cost allocation related to setting regulated 

prices. 

• For Vector Ltd, a detailed financial analysis of the implications of placing Vector under 

formal price control. 

• For a New Zealand electricity lines business, development of a financial model to assess 

the relative performance of all electricity lines businesses under the Commerce 

Commission’s CPI-X price path vs formal “building block” revenue regulation. 

• Preparation of a series of expert reports for Unison Networks Ltd in response to the New 

Zealand Commerce Commission’s draft intention to declare control of Unison, and for use 

by Unison in its subsequent Administrative Settlement negotiations.  This work included 

analysis of the cost of capital, cash flows, financial ratios, and capital expenditure under 

various price control scenarios, as well valuation issues. 

• An assessment of the costs and benefits of Transpower being placed under formal price 

control. 
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• Advising NGC on the calculation of excess profits, including detailed consideration of the 

theoretical basis for calculating excess profits, arguments on the treatment of gains on 

sale and the appropriate treatment tax effects. 

• Advising a major Asian utility on recent developments in the regulation of infrastructure 

industries in selected countries. 

• Developing a comprehensive financial model for an Australian Distribution Network 

Service Provider to analyse how the firm’s financial performance would respond to 

different forms of regulation and price and revenue controls. 

• Development of a comprehensive simulation model to assess the impact of a wide range 

of potential regulatory changes on a major Asian utility. 

Cost of Capital 

• Advising Unison Networks Ltd in its responses to the Commerce Commission’s 

implementation of the price control provisions contained in the Commerce Amendment Act 

2008, including advice on the appropriate weighted average cost of capital (WACC) for 

electricity distribution. 

• For the Economic Regulation Authority in Western Australia, providing advice on the 

WACC to apply to a regulated railway. 

• Advising various energy sector clients on the cost of capital appropriate for investment in 

electricity generation in Australia, Hong Kong, Malaysia, and the Philippines. 

• Advising Transpower on the appropriate discount rate for use in the Grid Investment Test. 

• Advising an Australasian transmission network owner on the appropriate asset beta for its 

WACC calculation. 

• For an Australian telecommunications operator, advising on the cost of capital and method 

of asset value annuitisation for a submission to the Australian Competition and Consumer 

Commission. 

• Assessment of the WACC for various activities of a major Australasian 

telecommunications firm, with particular emphasis on the impact of the regulatory regime.  

This included a detailed review and critique of approaches to setting regulated rates of 

return for telecommunications firms in Australia, North America and the United Kingdom. 

New Zealand Electricity Market and Transmission 

• Analysing the net benefits of Avoided Cost of Transmission payments to Distributed 

Generation. 

• Advising two providers of Distributed Generation in negotiations concerning prices with a 

distributor. 

• Advising a New Zealand electricity retailer and generator on economic issues related to 

the Ministerial Inquiry into the Wholesale Electricity Market. 

• For a New Zealand electricity lines business, providing expert testimony in a commercial 

contract arbitration on the relationship between transmission charges and embedded 

generation. 

• Advising Transpower on the appropriate discount rate for use in the Grid Investment Test. 



Value of Pulse Energy to Residential Consumers of Buller Electricity Ltd 
 
14 February 2014  
 

 
 

Final Report  Page 25 

 

• For the Electricity Networks Association, preparation of a submission to the New Zealand 

Electricity Commission on Transpower’s proposed transmission pricing methodology, and 

on proposed changes to the Benchmark Transmission Agreements. 

• Advice on forecast prices in the New Zealand wholesale electricity market. 

• For Meridian Energy, analysing the magnitude of the potential benefits that might arise 

from the Electricity Commission encouraging investment in transmission alternatives. 

• For a New Zealand electricity generator, preparation of a report on the economic 

consequences of short notice extension of transmission outages. 

• For a New Zealand electricity market participant, providing a review of the principles of 

electricity transmission pricing. 

• Critique of Transpower’s valuation and pricing for a small New Zealand electricity lines 

business.  This work included a detailed revaluation of parts of the Transpower network 

based on an alternative engineering assessment of the required network assets. 

• Development of “opportunity cost” valuations of the power generated by a hydro scheme. 

The valuations were based on the forecast cost of alternative generation schemes, and 

included the effects of potential carbon taxes or tradable emissions permits. 

Other Projects 

• For Pacific Steel, development of a financial model to assess the relative impact on 

competitiveness of the New Zealand Emissions Trading Scheme (NZETS) and proposals 

under Australia’s Clean Energy Futures Plan (CEFP). 

• For the Ministry for the Environment (MfE), quantifying the potential impact of the 

proposed New Zealand Emissions Trading Scheme on three energy-intensive businesses.  

This work included the development of spreadsheet-based financial models for each of the 

three businesses, including separate models for “manufacturing”, “full import” and 

“importation of intermediate product”. 

• Advising the Inland Revenue Department on economic issues related to tax avoidance 

litigation. 

• Provision of advice on the costs and benefits of converting plantation forestry to dairy 

farms, including valuation of the impacts on greenhouse gas emissions. 

• Providing economic advice and analytical support to the New Zealand Commerce 

Commission in a Commerce Act s36 case. 

• For the New Zealand Ministry of Health, collation and analysis of data on the operating 

costs of air ambulance services. 

• Advising an Australian electricity generator on the market for renewable energy certificates 

(RECs). 

• For the New Zealand Electricity Efficiency and Conservation Authority (EECA), quantifying 

the benefits of the direct use of natural gas. 

• Assessment and valuation of strategic options (including sale and acquisition options) for a 

New Zealand electricity lines business. 
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• For an Australian electricity generator, developing a framework for the valuation of 

easements used by electricity networks, including a review of the regulatory approach to 

easement valuation. 

• For Telecom NZ Ltd, contributing to a number of public submissions to the New Zealand 

Telecommunications Commissioner, with particular emphasis on incentive effects of 

regulatory proposals and dynamic efficiency, cost recovery, reasonable rate of return on 

capital, funding of telecommunications service obligations (TSOs), and accounting for 

intangible benefits when calculating the cost of TSOs. 

• Providing advice on how to adjust for differences in wage rates, cost of capital, and factor 

intensities in an international benchmarking study. 

• Valuation and assessment of a proposed long-term contract for rail transportation, 

including a review of the approaches to rail price regulation in Australia. 

• Review of the process and rules for the New Zealand Government’s 2GHz radio spectrum 

auction. 

SELECTED PUBLIC CONSULTING REPORTS 

Avoided Cost of Transmission (ACOT) payments for Distributed Generation, Final Report, 
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