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Preface 
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Opinion and Quarterly Predictions.  

NZIER was established in 1958. 
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1. Introduction 
As part of its role relating to transmission investments the Electricity 
Commission (the Commission) is required to publish a Statement of 
Opportunities (SOO). The purpose of the SOO “is to enable identification of 
potential opportunities for efficient management of the grid including 
investment in upgrades and investment in transmission alternatives.”1 The 
SOO is required to:2 

• set out the grid reliability standards (GRS);  

• set out the grid planning assumptions (GPA); and  

• include an analysis of the performance of the power system against the 
GPA and the GRS.  

The GPA is required to include:3  

• committed projects for additional generation, transmission and demand 
side management; 

• a reasonable range of credible demand forecasts by region or grid exit 
point; and  

• a reasonable range of credible future, high-level generation scenarios. 

Other requirements are that the GPA should:4 

• have a length of outlook commensurate with consideration of future 
investment in long-life transmission assets; 

• be as accurate as possible; and 

• have the rigour applied to its development that is commensurate with the 
economic significance of the decisions to be made on the basis of them. 

The Commission published the initial SOO in early July 2005. The 
Government Policy Statement (GPS) requires that a SOO be produced at 
least every two years. The Commission is intending to release a draft SOO 
for consultation in March 2007 and a final SOO in July 2007. On the basis 
of that timeframe the Commission has been working on the GPAs and other 
key assumptions to use in preparing the next SOO.  

The Commission has decided to seek feedback on its work to date before 
progressing further with development of the next SOO. It has released a lot 
of material about demand forecasts and projections, generation scenarios, 
inter-regional transmission capacity etc. on its website. It has also held a 
                                                 
1 Electricity Governance Rules (EGRs), F:III:9.1.2. 
2 EGRs, F:III:9.1. 
3 EGRs, F:III:10.3. 
4 EGRs, F:III:10.2. 
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seminar in Wellington. The Commission has invited feedback on the 
material by 29 September 2006. MEUG has asked NZIER to prepare a 
report for it on this material to assist it to provide the feedback the 
Commission has requested. This paper is that report. 

2. General comments 
The Commission’s forecasting and modelling staff have done a thorough 
and professional job in assessing the options available to them, developing 
forecasts and projections, assembling the material into understandable notes 
and papers and explaining the issues in plain English at the seminar. We 
believe that the Commission’s staff have adopted an approach that will lead 
to GPAs that incorporate a reasonable range of credible demand and 
generation scenarios.  

Undoubtedly the forecasts and projections will prove to be imperfect; that is 
the inevitable outcome for long-term projections given the complexities in 
the real world. But it is hard to fault the Commission’s work using as the 
yardstick the science and techniques available for the long-range projection 
of economic time series. One reassuring aspect is that there is no pretence in 
the documents, or at the seminar, that the projections have a level of 
precision that they cannot possibly have. The current request for feedback is 
an example of the openness the Commission and its staff have adopted. 
There is no requirement in the rules for the Commission to seek feedback at 
this stage but that it has done so should help the Commission improve its 
forecasts and projections and assist stakeholders understand the meaning of 
the SOO.  

However, there is one minor general criticism we make. We would prefer 
that the Commission referred to electricity demand and supply figures for 5 
or more years in the future as projections, and not as forecasts. We believe 
this is more in keeping with the general usage of these terms. 

3. Specific feedback 
The Commission has sought specific feedback on each of the components of 
the work it has done. Our comments should be read in the light of our 
general assessment given in the previous section.  

3.1 National demand  

We support the Commission’s approach to model demand by breaking it 
down into three sectors: residential; commercial and industrial; and, heavy 
industrial direct connects.  
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3.1.1 Residential 

We agree with the Commission that its 2004 residential model based on 
GDP per head, household per head and prices performs well when updated 
for data to 2006 and that there is no real gain from adding a temperature 
adjustment factor, but that doing so adds complexity. 

3.1.2 Industrial and commercial 

We agree with the Commission that the pre-1989 data for commercial and 
industrial customers should be discarded in developing the projections. 
There was very clearly a discontinuity in the relationship between economic 
growth and electricity use sometime during the 1980s. The use of 1989 as 
the start point for the estimation data we agree is reasonable on the grounds 
that this is when the substitution between fuel oil and electricity appears to 
have tailed off. 

3.1.3 Direct connects 

We agree that it would be desirable to separate out the heavy industrial 
direct connects when data becomes available from studies currently 
underway for the Ministry of Economic Development.  

We agree that separating out Tiwai Point now is appropriate on the grounds 
that its usage is relatively stable if the plant is in operation and whether the 
plant continues to operate beyond 2012 is best handled through the choice 
of scenario. 

3.1.4 Overall results 

The outcome of the current projections is that residential demand is now 
projected to grow slightly faster than in the 2004 projections which were 
used in the July 2005 SOO. This is largely the result of assuming increased 
population growth from adopting a mean net immigration figure of 10,000 
compared with the previous figure of 5,000. 

Industrial and commercial demand is projected to grow at a significantly 
slower rate than in the 2004 projections. This is largely the result of 
reducing the period over which the model is estimated to 1989 onwards 
(when electricity demand grew slower relative to GDP than previously) and 
the adoption of a flat forward projection for the smelter. 

Overall demand growth is also projected to grow at a significantly slower 
rate than in the 2004 projections. The impact of lower industrial and 
commercial demand outweighs the effect of higher residential demand. 
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3.2 Regional demand  

3.2.1 Residential 

The national residential demand has been allocated to each network area on 
the basis of Statistics New Zealand’s population projections for each 
network area. This approach assumes that demand growth within a region 
due to a change in population will have the same characteristics as the 
existing residential demand in the region. We believe this assumption is 
reasonable. 

GXP residential demand is projected by pro-rating the network area 
residential demand to each GXP within the network based in the current 
proportion of total load at the GXP compared to the total local network load. 
This assumes that the mix of residential and other load at each GXP within 
the network is the same. This assumption is obviously incorrect, and it 
would be desirable if data on the mix of customer types by volume at each 
GXP was used. The Commission notes it is seeking this data from networks 
for this purpose. 

3.2.2 Industrial and commercial 

Total national industrial and commercial demand was allocated on the basis 
of projected GDP growth in each region. NZIER provided the long-term 
regional GDP projections. The approach assumes that the energy intensity 
of additional demand in a region associated with an increase in GDP will be 
the same as the existing energy intensity within the region. We believe this 
assumption is reasonable. 

Network level demand within each region is allocated on the basis of the 
current total network demand as a proportion of total regional demand.  

Demand at a GXP level is allocated based on current GXP demand as a 
proportion of the total network demand. In our view, it would be preferable 
if data on the mix between residential and industrial and commercial 
demand for each network and at each GXP was used in developing these 
projections. The Commission notes it is seeking this data from networks for 
this purpose. 

Embedded generation growth and local lines losses are simply spread across 
regions based on total load. Given the current nature of these, this is a 
reasonable approach. However, should embedded generation become a 
significantly more important source of energy than at present this approach 
will need to be revised. 
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3.2.3 Regional demand growth 

A hybrid approach has been used to project regional demand growth. 
Projections for each region are calculated based on a simple trend in each 
region using March year annual data since 1997. Projections calculated 
using the mixed GDP/population based method described above were also 
calculated for each region. The two projections are combined by applying 
exponentially reducing weights.  

The intention is to allow more recent growth to have an increased impact on 
the projections. In our view, the precise rationale for making this rather 
complicated adjustment is obscure and we are not convinced the complexity 
it introduces is worthwhile. For example, a chart showing the impact on the 
projections for South Canterbury, which is a region in which recent 
developments have been significantly different than the historical trend, 
suggests the overall impact on the region’s demand projections is slight. 
This reinforces our scepticism. 

3.3 Peak demand 

3.3.1 ‘Expected’ and ‘prudent’ 

The Commission has prepared projections of the annual peak demand at 
GXPs on a half-hourly time frame by transmission region for the next 30 
years. The projections are not of the instantaneous peak demand. There are 
separate projections for the ‘expected’ peak demand and ‘prudent’ peak 
demand. The latter have been developed using a 10% probability of 
exceedance (POE) criterion; in every year there is a 10% chance that peak 
demand will exceed the ‘prudent’ projection. 

3.3.2 Regions 

The analysis has been carried out at the ‘transmission region’ level. 
Projections for each island and a national projection have also been 
independently derived. Projections for a combined North Isthmus/Auckland 
region have also been developed. The Commission is willing to analyse 
other regions if there is a demonstrated need. 

3.3.3 Methodology – ‘expected’ peak 

The Commission’s ‘expected’ peak projection is based on two sets of data: 

• the historical peak data for each of the March years 1997/98 to the 
present day; and 

• the Commission’s draft energy demand projections. 

An exponential curve is fitted to the historical peaks using weighted least 
squares to put more weight on recent data and lower weight on old data. 
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The ‘peak’ demand projection starts from the value of the fitted exponential 
curve for 2006/07. For each of the next three years it increases at the higher 
of: 

• the rate of growth of the fitted exponential curve; or 

• the percentage increase of the Commission’s electricity demand 
projection for that region in the year. 

For subsequent years it increases in proportion to the Commission’s 
electricity demand projection for the region so that in the long-run peak 
demand growth in a region is proportionate to electricity demand growth in 
the region. The Commission is of the view that this is conservative as the 
peak should grow more slowly than total electricity demand in the long 
term. We agree this is the likely outcome of electricity prices becoming 
more closely linked to the actual costs of supply at various times of the day 
and seasons over time. 

We support the approach adopted by the Commission. 

3.3.4 Methodology – ‘prudent’ 

A Monte Carlo approach is used to generate the ‘prudent’ projections. The 
following sources of variation are used in the Monte Carlo analysis: 

• between year variation in peak demand driven by temperatures, use of 
load control and consumer behaviour; 

• uncertainty in electricity demand projections driven by variations in GDP 
and population; and 

• peak demand growing faster than total electricity demand for a short 
time. 

The ‘prudent’ peak projection is the 90 percentile point in the distribution of 
‘expected’ peak projections in the Monte Carlo analysis. 

We support the approach adopted by the Commission. 

3.3.5 Methodology – some modifications 

The Commission has made some modifications to the above methodologies 
to deal with some historical events. The modifications are: 

• the Taranaki data have been calculated net of the Motonui methanex 
plant as it is not expected this plant will re-open in the near future; 

• because of the long period when service was disrupted, the South 
Canterbury peak for 2006/07 has been based on the 2005/06 peak plus 
3%; and 
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• the 2003/04 data were removed from the dataset used for estimation 
because the dry-year response that year means the peaks are artificially 
low. 

We consider the first two of these adjustments to be reasonable and 
appropriate. The removal of the 2003/04 data has not, in our opinion, been 
properly justified and without such a justification is ad hoc. We believe the 
2003/04 data should be retained in the data set used for estimation; to 
remove values that might be expected to be low on that grounds is to 
introduce a systematic upward bias into the estimates.  

3.3.6 A concern 

The 30-year projections of ‘expected’ and ‘prudent’ peak demand are 
potentially open to inappropriate use by lobbyists who stand to benefit from 
a large grid paid for by others. The peaks are the ‘expected’ and ‘prudent’ 
peaks at the time the projections are made. The projections in a few years 
time will incorporate what was actually happened to demand. If demand 
follows the path expected by the Commission in its regional demand 
projections, then the ‘expected’ and ‘prudent’ peaks for any given year in 
the future will, other things equal, be lower than what they are in the current 
projections.  

The corollary is that in most instances it would be inappropriate to commit 
to build transmission (or generation) today to deal with the ‘prudent’ or 
even the ‘expected’ peaks in many years time as though they were actually 
going to happen. What should be done today is to ensure that the possibility 
that the expected and planned peaks projected for distant periods may 
happen is taken into account in the planning.  

We suggest that the Commission should include with its projections some 
strong ‘health warning messages’ to guard against manipulation of them by 
lobbyists and politicians. The warnings should particularly carefully explain 
the peak demand projections. 

3.4 Demand scenarios 

3.4.1 The scenarios 

The Commission has developed four demand scenarios covering the next 25 
years: 

• Business as usual 
− there are no significant changes or substitutions which are not price 

driven 

− there are no incentives to introduce significant efficiencies in 
electricity consumption or to substitute electricity for other fuels 



 

NZIER – Grid Planning Assumptions 8 

− sufficient gas is discovered to make current uses viable, but gas 
remains relatively expensive 

− population and economic growth are as expected 

• An electric future 
− gas and coal prices are higher due to high oil prices and low gas 

availability and this causes switching to electricity  

− electric and hybrid cars become a large part of the fleet 

− high economic growth  

− most new generation is from coal, which is comparatively cheap from 
large-scale open cast mines and no carbon tax 

− home comfort levels improve due to prosperity 

• Low power 
− electricity efficiency is adopted to the extent economically feasible 

− transmission lines are upgraded to reduce losses 

− alternative liquid fuels are developed 

− environmental concerns limit the building of coal-fired power stations 
and transmission and the operation of energy intensive industries 

• Clean and green 
− the need to meet the Kyoto targets becomes a major priority and 

exporting carbon credits becomes a major industry 

− all possible efficiency developments take place 

− electric vehicles are a major new load 

− demand for transport slows as prices rise 

We are concerned about the internal consistency of some aspects of these 
scenarios. How likely is a high fuel price and high economic growth future? 
How likely is a high fuel price world and an increase in the use of coal to 
generate electricity? 

We would be more comfortable if these scenarios were even more overtly 
driven by the following variables than they are already: the cost of energy 
and technological change in the efficiency of the conversion of energy. We 
suggest the Commission explore using a general equilibrium model to 
determine consistently how New Zealand is likely to respond over a 30-year 
period to either high or low real energy prices and a sharp increase in energy 
efficiency or a continuation of the current rate of increase. The Commission 
has staff with the technical skill to undertake this work. It would assure that 
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the scenarios are internally consistent and bring this aspect of the analysis 
up to the high level achieved in other areas.  

3.4.2 Demand  

The Commission analyses demand growth under each of its four demand 
scenarios. The annual growth rates are: 

• Low power   1.27% 

• Business as usual  1.46% 

• An electric future  1.99% 

• Clean and green  1.81% 

The development of electric cars under the ‘Clean and green’ scenario 
means that the growth rate in electricity demand is higher than what is 
essentially the status quo and almost as high as for an electric future. 

The Commission also develops regional projections for each demand 
scenario and analyses the impact of electric cars on the load curve profile. 
the latter analysis shows that in scenarios with electric cars some 
reinforcement of the transmission system may be necessary in the late 2020s 
even if recharging electric vehicles is done overnight when demand from 
other sources is low. 

3.5 Input assumptions 

The assumption relating to potential generation projects is that there are 
5,000MW hydro, 3,800MW wind, 2,600MW thermal and 110MW 
geothermal potentially developable at a price. We are not surprised at these 
figures as we identified very large volumes of proposed and potential 
capacity when we conducted a search of the media. 

The WACC assumed for generators is 7.7% real post-tax. This equates to a 
WACC of approximately 14.5% pre-tax nominal. We do not consider this is 
unrealistically low, despite the scorn expressed by the employees of some 
electricity sector firms at the seminar. 

The Commission combines the assumptions it has about fuel and the WACC 
with information it has about each potential plant to generate long run cost 
curves for each fuel source. The curves for electricity generated by the 
various sources of fuel – coal, hydro, wind, geothermal, lignite – are very 
similar to the corresponding curves we generated in 2005 using a very 
similar approach to the Commission. Under the scenario of no carbon tax 
we had slightly more lower cost sources of electricity than the Commission 
has in its projections, but we assumed a somewhat lower real price of gas in 
the future than the Commission has done. 
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3.6 Generation scenario framework 

3.6.1 The scenarios 

The Commission is currently considering four generation scenarios. These 
are; 

• Gas with market driven renewables 
− significant new gas available. Gas fired power dominates the mix with 

moderate contributions from geothermal and wind. No coal 

− moderate carbon tax ($15/t co2e) 

− indicative LRMC  7.5–9 c/kWh 

− new capacity located in major centres, existing sites. Auckland, 
Huntly, Northland, Tauranga, New Plymouth and Hamilton 

− new gas located in Taranaki 

− indicative prices for fuel are gas $6-$8/GJ, lignite $2/GJ and black 
coal $4/GJ 

• Coal with market driven renewables 
− current gas supply maintained. New capacity mix dominated by lignite 

and black coal with moderate renewables 

− no carbon tax 

− indicative LRMC 7.5–9 c/kWh 

− new capacity located in Southland (lignite) near ports or developed 
sites like Marsden, New Plymouth, Glenbrook and Tauranga (black 
coal) major centres and existing sites (gas) 

− new fuel located in Southland (lignite), imported to North Island ports 
(black coal), imported (LNG) 

− indicative prices for fuel are gas $8-$10/GJ, lignite $2/GJ and black 
coal $4/GJ 

• Renewables, Tiwai, market driven gas and coal 
− current gas supply maintained. New capacity dominated by 

renewables. Possibly new coal. 

− high carbon charge $40/t co2e 

− indicative LRMC 9+ c/kWh 

− new capacity located all over depending on LRMC of each potential 
plant 
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− new fuel located in Southland (lignite), Taranaki (gas) and all over for  
new renewables depending on LRMC of each potential plant 

− indicative prices for fuel are gas $8-$10/GJ, lignite $2/GJ and black 
coal $4/GJ 

• Renewables, no Tiwai, market driven gas and coal 
− current gas supply maintained or slightly expanded. New capacity 

dominated by renewables. Tiwai load phased out. No coal. 

− high carbon charge $40/t co2e 

− indicative LRMC 9+ c/kWh 

− new capacity located all over 

− new fuel located in Taranaki (gas) and all over for  new renewables 
depending on LRMC of plant 

− indicative prices for fuel are gas $8-$10/GJ, lignite $2/GJ and black 
coal $4/GJ 

3.6.2 Discussion 

These scenarios appear reasonable given the purpose for which they are 
required. One issue which was raised at the seminar was the appropriateness 
of treating the disappearance of Tiwai smelter as a generation option. Surely 
it is a demand option and the inclusion or exclusion of Tiwai should 
differentiate various demand scenarios? We would add to this by asking 
whether it is realistic to have a scenario with Tiwai being ‘phased out’.  

3.7 Regional transmission constraints 

Submitters on the initial 2005 SOO were interested in the inter-connection 
between transmission investment and generation investment. This was not 
clear from the various analyses which accompanied that document. For the 
next SOO the Commission is proposing to provide information on the costs 
of increasing inter-regional transmission capacity. SSG have prepared a 
paper for the Commission setting out estimates of the costs of various 
increments in capacity between the ‘regions’ of a simplified 17 node ‘radial’ 
characterisation of the New Zealand grid.  

The costed increments for each inter-regional component are generally a 
thermal upgrade to existing lines, followed by duplexing or re-conductoring, 
and, finally, the building of a new transmission line. The unit cost estimates 
used in the study are derived from either Transpower’s Annual Planning 
Report 2006 or work undertaken for the Commission by PB Associates in 
conjunction with the 400kV line draft decision. Easement costs are included 
for new lines but excluded for line upgrades. The analysis is based on an N-
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1 grid reliability standard. One upgrade which is costed is for a new 1400 
MW HVDC bi-pole link from Southland to Auckland. Bryan Leyland has 
recently suggested this upgrade. The cost of this is put at $2,180m.  

Last year we undertook with the assistance of a transmission engineer a very 
similar analysis to determine the current capacity for inter-regional power 
flows and where extra capacity was likely to be necessary given various 
generation scenarios. We concluded that the New Zealand grid system could 
be reasonably well represented as a radial system with minimal or no loop-
flows for the purposes of analysis.  We, therefore, have no concern about 
the general approach provided the approximate nature of the analysis is 
always borne in mind.  

We believe the simplification to a 17 node radial grid helps to make the 
inter-relationships between generation scenarios and grid investment very 
much clearer. We support the Commission’s approach and its decision to 
include such information in the package associated with developing the 
SOO. It is not a substitute for full-scale analysis, but it should provide a 
useful source for sanity checks on the more dubious of the ideas promoted 
by those keen on grid investments paid for by others. 

4. Summary and conclusion 
The modelling and forecasting team at the Commission has again produced 
work of very high quality and relevance. It is hard to find aspects of the 
material and its presentation to criticise. We have endorsed most features of 
the work and the approach they have adopted. However, we have also: 

• suggested it would be better to describe long-term ‘forecasts’ as 
projections;   

• noted that in making the regional demand projections it would be 
desirable if the Commission used data on the mix of types of demand at 
each GXP. The Commission has already asked network companies for 
the information to enable it to do this; 

• argued that the hybrid approach to estimating the regional demand 
projections is unduly complex for the apparent impact it has on the 
projections; 

• argued that the 2003/04 data should not be removed from the data set 
used to estimate ‘expected’ and ‘prudent’ peal demand; 

• argued that clearer ‘health warnings’ should be given in relation to 
inappropriate use of the Commission’s projections, and particular its 
long-term ‘expected’ and ‘prudent’ peak demand projections; 

• suggested that in our view the weakest component of the whole package 
is the demand scenarios. We have suggested an approach by which the 
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Commission could make these more coherent and better establish their 
internal consistency; 

• questioned whether it is appropriate to assume Tiwai will be ‘phased out’ 
rather than shut at one point in time and the question of whether Tiwai 
continuing in production should be treated as a variation in the demand 
scenario rather than as a generation scenario variation. 


