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Consumer Magazine asked SEANZ to provide response to a series of questions provided by 

them to help them understand the drivers behind the increased uptake of Solar PV in New 

Zealand. This topic is extremely complex, with multiple competing factors, and so for the 

benefit of the wider public and industry SEANZ has made our response public.   

We hope this helps you understand why installation of Solar PV is increasing at such a steep 

rate and why this will continue into the foreseeable future.  

Preface 

Solar PV provides energy independence and energy democratisation for consumers who 

generally, it can be said, have a distrust and dissatisfaction with utilities ability to deliver fairly-

priced electricity and services. Currently this is the most common motivation driving the 

uptake of solar PV as consumers seek to decrease their dependence on electricity providers.   

Solar PV systems being installed now and into the future are increasingly part of an 

interconnected suite of technologies which will give the consumer even greater control. Self-

energy management systems connected through cloud computing and mobile applications 

communicate with home battery storage and smart appliances to improve efficiency and 

further reduce dependence on the national network. They can also allow direct 

communication with electricity providers, giving the home owner choice about the cost of 

consumption vs selling back to the grid when demand is high. Solar PV lets consumers 

generate electricity onsite, but connected within the network, allowing them to become 

prosumers – producing and consuming – providing them with increased control of their own 

outcomes. 

It is this motivation and desire of prosumers to be in control, to be more independent, to 

participate more actively and fairly in the market, which is driving technology development. 

This technology is in turn necessitating changes in electricity markets with progressive 

jurisdictions such as New York State and Hawaii already facilitating new market structures 

which enable new utility business models catering for greater participation by solar pv 

prosumers in the market.  

This is the broad context that drives the industry and therefore informs the responses to the 

questions below. 

Consumer: What are the most important factors for consumers to bear in mind if they’re 

considering solar PV? 

SEANZ: The factors depend on the motivation of the consumer, and will vary from person 

to person. As described in the preface, not every consumer is motivated primarily by the 

economics.  

Therefore, really the first question a consumer should ask themselves is “why do I really 

want this”? The second question they will then ask themselves is “what are the financial 

considerations? 

Answers to the first question can range from:  energy independence as I don’t trust 

power companies, early adopter mentality, to fix our outgoings/expenses as we get 

older, have resilience to grid supply, improvements to property, the desire for greater 

efficiencies through better control of demand using self-generation, the economics work 

in the area/region I live in, it’s my contribution to GHG emissions. 



Answers to the second question, factors consumers should consider based on “hard” 

economic and financial value are based on the following points:  

A. It is a long term investment for 25 years plus. The returns in electricity savings over this 

period may be highly attractive but rely on the consumer being in the property to 

benefit. Typically the cash payback on a system may be between 6 and 10 years, so 

the consumer would need to be thinking that they need to be in the house for the 

period of payback at a minimum.  

 

B. The key inputs into solar power generation are well understood and easily definable 

for any particular location. The biggest potential variable is self-consumption. When 

investing in solar PV the consumer will need to engage in understanding how they will 

use the power they are generating. What is my ability to consume my power during 

generation periods? This cannot be established by simply looking at power bills, as it 

requires a power profile plotted to a high time resolution to evaluate this.  

The consumer will need to understand the behavioural changes required to consume 

their generated power. Solar power is not just about the installation cost and the 

potential savings, but about gathering and analysing feedback. The feedback 

enabled through management tools allows the consumer to see immediately how 

much power they use for different items, how much power was generated on their 

roof and how much they exported to the grid. This knowledge drives further 

behaviour change and increases efficiency. NB. Power diverter technology is available in 

NZ now to consume all generated power from a solar PV system by re-routing excess generation 

to heat hot water instead of selling it back to the grid for minimal return 

 

C. How shall I acquire the solar PV system - outright purchase, borrow the funds 

(Kiwibank provide a solar PV system loan for such) lease, rent or consider a power 

purchase agreement?  What is the most beneficial acquisition method for me? 

 

D. The consumer needs to think about the solar PV system technology they are 

acquiring today in terms of: 

 

a) Will the solar panels, inverter(s) and other parts of the system last 25 years plus? Is 

the system durable? If replacement components are needed what are they and 

what is the cost? If not is there an extended warranty provision available? 

(inverter) 

b) Is the system scalable - can we easily add more solar panels and associated 

technology in the future if required 

c) Does the system come with software to give the consumer the feedback 

information needed to drive up self-consumption to maximise the investment 

d) Will it be software compatible with storage solutions for tomorrow? 

e) The appliances they buy today – will it fit into their home for the future.  To 

maximise self-consumption of their solar power, they need to ensure the 

appliances are not only energy efficient but are also blue tooth, Wi-Fi (or similar 

tech) enabled or have a timing device installed 

 

E. If the consumer’s motivations are for “softer” reasons" like environmental, another set 

of questions may be applicable which include; 

 

a) where does the solar equipment come from and what is the real environmental 

and social impact of its production 

b) do I care about the working conditions at place of manufacture 

c) Has it been designed for recyclability? 



d) Does my supply chain of choice have a dedicated program to manage the 

materials at the end of life 

 

F. General factors that always apply include: 

 

a. How many kWh do I get (as opposed to how many kWp do I get) and how much 

confidence do I have in the estimate? What assurances do we have that the 

system will achieve the forecast? 

b. What are the credentials of the solar PV system integrator/supplier/installer to 

supply and install this system? Can they prove their credentials? 

c. Is the system integrator/supplier/installer a member of SEANZ - thus undertaking 

the commitment to supply standards based technology for NZ and best 

implementation practices to NZ standards? 

d. Will they be around if there are any problems with the system? Do they have 

sufficient financial means to cover things such as warranties, their suppliers going 

out of business? What recourse do I have if the system integrator/installer goes out 

of business? 

e. Who is the NZ party liable for manufacturer's warranty (who is the importer) of 

overseas manufactured equipment and do they have the means to carry such 

liability 

f. Does the system comply with the building code if applicable? 

g. How will the system affect my home (in particular my roof)? 

h. How will the system affect my insurance? 

 

Consumer: When should consumers consider augmenting a grid-tied PV system with battery 

storage?  

SEANZ: Storage is a key enabling technology for consumers looking forward. As solar 

PV is an intermittent source of generation, a prosumers energy independence is 

secured through the storage of power at maximum time of generation (middle of the 

day), and which allows minimal behaviour change as power can be drawn when 

required – at peak times of demand. Storage/batteries prices are falling at the same 

rate as solar PV (70% since 2009). 

There are 2 key situations where storage makes sense currently; 

a) If consumption and generation are out of sync and the difference between 

import price and export price is such that the additional cost of energy storage is 

warranted 

b) If power outages, or the risk of power outage must be managed  

Other technologies can act as “storage” that are cost effective when compared to 

current storage and battery technologies. Heating hot water is storage. Referenced 

earlier in this document, the power diverter redirects excess electricity from a solar PV 

system to the hot water cylinder until it reaches a set temperature, eliminating the 

need to use grid power to heat hot water and optimising self-consumption. 

NB. The off-grid market (or standalone power system) where no grid based power exists is a 

substantial part of the solar PV and storage space. Typically these systems are larger than grid 

connected systems (average GC in NZ is 3.88 kWp while off-grid average is near 7 kWp – based 

on SEANZ market surveys 2010 to 2014) These systems have existed in NZ for over 30 years and 

storage/batteries form the basis of these systems. There is considerable expertise (and 

technology) in the off-grid market in NZ.   



Consumer: The cheapest sources of renewable generation – wind and geothermal – can cost 

as little as 9c/kWh. But the cost of electricity from even the most efficient residential PV 

system is 26c/kWh. Why focus on Solar PV?  

SEANZ: These figures are incorrect as has been proven to MBIE (and other agencies) 

and there is no detail around the formula used and the assumptions made to arrive 

at these figures. 

When solar PV is measured against other generation forms in NZ (hydro, geothermal, 

wind etc) a common mistake is made. The regulations under the Electricity Act edict, 

dictates a rate of return by the Reserve Bank must be used for generators in NZ for 

new gen plant investment (currently at just beneath 10% for generators). Most pundits 

apply this rate of return when comparing to solar which is inaccurate and false as the 

opportunity cost is a rate of return defined by the consumer/prosumer themselves - 

not a set regulated figures set by a bank based on an edict for generators. Those 

who oppose solar PV uptake use these figures but they are false.  There are many 

other jurisdictions and regulators that now acknowledge this. 

The true cost of kWh generated from solar PV ranges between 9.2 – 18.4c kWh 

dependent on region/location, the site, technology employed/included, system size 

etc. 

If finance is required, an additional cost of finance/capital will need to be added on 

top of that and that cost varies with the type of finance selected (loan, lease, PPA). 

Cost for "other" sources that need to be delivered via the grid is not 9 cents as no 

consumer in NZ pays 9 cents kWh at the meter. This cost for other sources excludes 

transmission and distribution as the rates in NZ of power delivered to the consumer are 

between 23 to 38 cents kWh location dependent. This is an absurd comparison – but 

unfortunately common in the electricity sector.  

It is like asking for the price of a car outside the factory gate, ignoring transportation 

costs, wholesaler and retailer margins to cover their costs to have the car delivered to 

the consumer.  

Residential solar does not need to compete with the generation cost. It competes 

with the sum of generation plus transmission/distribution plus retailer costs together. 

Because solar PV is generated at point of use, there are no transmission/distribution or 

retailer costs.  

 

 

 

 

 

 

 

  

Electricity from solar PV does not cost anything once a system is installed. The cost is 

upfront. Savings are then made over the life of the system, say 25 years, by not 

drawing power from the grid. This is the liberating part of acquiring a solar PV system, 

because while the economics for solar PV are of some importance at the point of 

          MBIE - Electricity Pricing Structure 



acquisition, once installed the system is a sunk cost and the power is in effect free 

verses the cost of grid power, or it is free after you have recovered your sunk cost. This 

is a powerful motivator for behavioural change and innovation. A key question is 

what happens when solar PV installation costs halve again as it has in the last 4 years. 

 

 

 

 

 

 

 

 

 

 

 

 

This analysis was undertaken on a 3kWp solar PV system installed in Auckland. We can 

see that today a 16.4 cents kWh electricity price inflating at 3% per annum would 

return 4.1% to the prosumer. But if solar PV systems continue to fall to a half by 2020 

(as forecast) then returns are up to 5.6% - 7.1%. In other words solar PV systems would 

compete with a power station generation cost of 0 cents kWh. The price competitive 

nature of solar panels on residential roofs is due to the fact that there are no 

distribution or retail costs associated with it once installed. That’s why there is so much 

focus on solar PV. 

Current solar PV ICP connections in NZ are at 6,971 – installed since start of 2013.  

Consumer: The savings and payback times claimed by PV installers are based on a 

consistent increase in electricity prices. For example, Solarcity’s projected long term savings 

rely on an average power price increase of 3.5% per year over the next 20 years. Do you 

think the expectation that power prices will consistently increase in the long term is realistic, 

when New Zealand has low demand growth and an excess supply of committed generation? 

If so, why? 

SEANZ: Predicting that power prices will increase is based on the historical fact that 

they have increased every year going back to 1984. 

Power prices do not need to rise at 3.5% per annum for customers who implement 

solar PV systems to achieve 

returns.  

MBIE statistics bear out the 

frustration of consumers. Since 

1984 average NZ retail electricity 

prices have risen at 5.5% per 

annum and the trend line for the 

ten years up to 2014 has been at 

5%. On this basis using a forward 



projection of 3.5% is conservative. The key element to the continual increase in the 

power price will not be the cost of generation but the cost to maintain the 

infrastructure to deliver it to the consumer. It is unrealistic to expect retail power prices 

not to increase in the future, unless New Zealand moves into a period of wage freezes 

and deflation. 

However, even if power prices 

were to remain constant to the 

retail consumer at 0% inflation 

while the payback moves out to 

within 14 years, a solar PV prosumer 

will still achieve savings equivalent 

to a 5.41% return on their initial 

investment and 5.41% also over the 

rate of inflation, which is a high 

rate of return after tax. Given the 

minimal and limited risk of the 

investment, the return is strong. NB. 

This is equivalent to a gross income 

return from an investment fund of 

9.7% for a 30% tax payer in an 

investment fund charging 2% 

annual fees). 

 

 

Consumer: Some people claim that Queensland, New South Wales, and South Australia set 

overly generous feed-in tariffs which lead to an increase power prices, reduced power 

system stability and large-scale job losses in the solar industry when the ‘unsustainable’ feed-

in tariffs were cut. Do you think there’s a risk of New Zealand repeating these (so-called) 

mistakes if we fix our buyback rates too high?  

SEANZ: Firstly we ask that the point be made clear for consumers, to remove 

confusion as "buy back rates/export rates" are completely different to “feed-in tariffs”. 

Feed in tariffs are subsidies and rely on funds being made available to support the 

subsidy program. It is not a good means to incentivize solar PV. 

A feed in tariff is characterised as a multiple of a retail price of electricity ie 2.85 times 

that of the retail rate ie average retail is 27c kWh and FIT is x 2.85 which is 77c kWh – 

as has occurred in many other jurisdictions. 

SEANZ does not support a feed in tariffs or subsidies regime for the solar PV industry. 

SEANZ has made this point clear over the last 7 years in NZ because we believe and 

advocate for organic industry growth. Non-organic growth through mediums like 

subsidies creates a false economy that is unsustainable as witnessed overseas. Once 

subsidies are removed or scaled back there is typically a long term retrenchment 

stage within the industry that results in less market demand that moves to job losses 

and compromised solar PV implementations. 

The feed in tariff/subsidy has to be paid for somewhere. The cost is passed onto other 

consumers (in most FIT jurisdictions) through higher electricity prices for power 

purchased off the grid. More so it provides utilities with the opportunity to push up 

prices further (beyond the FIT rate) to maximise the opportunity with minimum cost, 

blaming and compromising the solar PV industry for the increase.   



“Buy back/export rates” (no power is ever bought "back" as the retailer/utility never 

owned the power to begin with) is not a subsidy based regime and does not rely on 

subsidy funds being available. The only variable is the amount of profit that the 

retailer is permitted to make over the power generated by means of consumer 

owned solar PV. In this regard it should be noted that the retailer gains the benefit of 

solar PV excess generation even though they did not invest in the generation 

capacity or the infrastructure that this power is transported over. The contribution of 

the retailer is limited to meter reading and billing services, which is extremely unfair in 

our view, especially as solar PV uptake increases. 

Current export purchase rates are typically at one third of the retail price electricity is 

charged to the consumer. There is little danger of setting any export rate too high on 

this basis. A fair price for any excess generation from a solar PV system is a point of 

discussion in NZ given the circumstances currently. It is a better investment for a 

prosumer to use all the power generated from their solar PV system as where export 

rates are lower than the retail grid supplied electricity price there are considerable 

savings to be made for the prosumer.  As long as export rates are lower than retail 

rates there will always be an incentive to use (or store) the power that is being 

produced rather than exporting it. 

 

Consumer: Many savings and payback calculations assume 100% in-home consumption 

during the day. For most households, this would involve shifting a lot of their power use to 

daytime hours. What are some of the ways consumers can shift their power use to maximise 

the amount of power they get from their PV system?  

SEANZ: The most important aspect to an investment in solar PV is how much of the 

solar power they generate, can they use for self-consumption. 

We advise consumers to consider the following points in this order: 

c) Size the solar PV system appropriately based on their demand profile which 

requires  accurate analysis of usage 

d) Shift the load and their consumption behaviour. Simple examples include using 

appliances (such as dishwashers, washing machines, dryers) during daylight hours 

in particular between the hours of 11am and 3pm by using manual switching or 

timing devices where possible on heavy impact appliances 

e) Automate control of the loads by using technology like a diverter to heat the hot 

water cylinder instead of feeding it to the grid  

f) Consider implementing storage 

Appliances that can absorb intermittent power increase the efficiency of a solar pv 

household.  

If these stages have been undertaken it is possible to utilise over 90% of the solar 

power generated, even if the home is not occupied during the day. However, even 

in the most disciplined house there will be times when no one is at home thus there 

will always be some export in a year. As per the graph below, 93% utilisation assumes 

that a householder is away from the house 21 days a year. 



 

 

 

 

 

 

 

 

 

 

 

 

 

Consumer: A recent University of Canterbury Electric Power Engineer Centre paper found the 

potential of Solar PV to minimize New Zealand’s Greenhouse Gas Emissions was “very 

limited” and concluded that “in the short term PVs contribution to New Zealand’s targets is 

likely to be minor”. It also found that there were significant GHG emissions localized in the 

area of panel manufacture. Do you agree with these conclusions? If not, why? 

SEANZ: No we do not agree with these conclusions. 

Consumer side generation through the prosumer using solar PV displaces 

dispatchable generation. It does not displace renewable generation such as wind 

(as these sources are non-dispatchable in their own right, meaning they are not 

varied with varying demand but are always on "full possible output" 

Our dispatchable generation is fossil fuelled and has a high GHG emission. That is 

what the prosumer based generation using solar PV is replacing. 

As solar PV is consumer driven, the uptake rate drives the incremental reduction of 

GHG emissions. SEANZ provides solar PV installation numbers to government for 

inclusion in GHG emission reduction calculations based on this fact – grid connected 

and off-grid. 

We do agree that the manufacturing aspect of solar PV system components is an 

important factor where there is large variation in GHG emissions performance.  

Some manufacturers use hydro-electricity, some use solar PV power while others use 

electricity that has been predominantly generated by burning coal from plants with 

varying emission factors.  

Given the ratio of embodied energy and the energy that a solar PV system generates 

over its whole of life, the total impact is minimal - but it is a consideration. 

Consumer: New Zealand has a very “peaky” electricity demand, largely as a result of our 

high levels of space heating during winter. In the absence of cheap, long lifespan batteries, 

Solar PV can’t provide power on cold winter nights. Do you think there is a risk that our peaky 

electricity demand will lead to PV-owning consumers avoiding paying their fair share of 



network and retail cost-to-serve costs, thereby shifting a greater proportion of these costs on 

to (often lower-income) non-PV owning consumers? 

SEANZ: This reasoning is very convoluted and typical from a lines 

companies/distributor view. It has been used in many other jurisdictions where solar 

PV uptake has challenged the existing model of generation and distribution of 

electricity. 

The effect of a consumer using solar PV is no different than changing an inefficient air 

conditioner for a more efficient model and thereby lowering the electricity demand, 

or changing incandescent lighting for more efficient LED lighting. The network load is 

already lower at night than it is during the day. If we encourage people to buy 

(expensive) LED lights that are more efficient and therefore result in even lower 

consumption at night, are we disadvantaging those on lower incomes because those 

using LED lighting contribute less to maintaining the network? It is the same argument 

for solar PV.  

There are 2 important fundamental questions/points to be made here:  

b) Why does the current electricity system market design regulate lines companies to 

achieve a 6.92% return on their investment in “poles and wires”? This means the more 

they invest in infrastructure and upgrades, the more they can charge the end 

consumer to ensure their regulated return is achieved. Under this model, if they don’t 

have the same customer base because of less consumers using their services, they 

charge them more. A business process and tactic called “decoupling” will remedy 

this for the lines company distribution industry - separating a lines companies financial 

health from their electricity distribution business which removes the necessity to 

charge remaining consumers for electricity combined with moving into unregulated 

parts of the electricity market. 

c) The current market design structure is based on a centralised model of generation 

and transmission. As attested to in other jurisdictions (New York and Hawaii with the 

REV plan as examples) there are many innovative alternatives to this design that 

encourage and facilitate all technologies, suppliers, generators, prosumers et al to 

participate. NZ through its electricity regulators is at the start of that journey. As has 

occurred in many other industry’s it is the newcomers, the early adopters and the 

outsiders that provide the new thinking and innovation to create the new model, 

while those supporting the older model cling onto what they know as they often 

believe their system is not broken and they fear change. 

The space heating problem in NZ is fundamentally a housing stock and insulation 

issue, than the source of power to heat them. A properly and well insulated house 

can be heated sufficiently by solar PV and passive solar. There are Net Zero Energy 

houses in Auckland accomplishing this. The addition of night storage heaters also 

provide a solution for storing heat during the day to be released at night.  

Solar PV is well placed to dampen our peaky electricity demand, because prosumers 

have a genuine motivation in shifting their demand into day light hours. If the 

problem is peak demand then it would be unfair to charge consumers who can 

reduce their peak demand, in order to pay for other consumers to use power during 

peak times. 

Solar PV makes a valuable contribution to daytime demand (which in spite of what 

the convoluted reasoning above may imply is still significantly higher than night time 

demand) 

Solar PV is particularly useful to support daytime load such as air-conditioning load 

(which is responsible for the highest peaks in our demand profile) due to the 



correlation between sunshine and load, and to support industrial processes that peak 

during daytime (supplied either direct from the commercial property or from 

surrounding residential solar PV). There is plenty of evidence of this in other jurisdictions 

– In May in 2012 in Germany, solar PV contributed to 51% of the total generation of all 

electricity for the day which was used to support all loads. 

Addressing peak loads is actioned through time of use (TOU) pricing or through 

energy storage. 

Ironically, it seems to be the PV market that is driving the uptake of local storage 

inside the networks. So indirectly a higher uptake of PV is likely to result in flattening of 

the demand profile. 

We argue that solar PV prosumers with storage are dis-advantaged as they pay an 

unfair share to maintaining a network that needs to be able to handle the peaky 

demand profile of consumers without local storage.  

 

 


