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Overview

New Zealand is well endowed with resources to sustain increased renewables-based generation.  The country’s potential large-scale wind resource alone is assessed at over 16,000 MW.  A renewables supply curve assembled from official data shows 5,000 MW of new generation capacity can be installed for less than NZ$100/MWh (roughly US$55/MWh, and 6,500 MW for below NZ$130/MWh.   New Zealand at present has roughly 8,000 MW of installed capacity, with another 8,000 MW projected to be needed by 2040. Building 6,500 MW of renewables over that period would raise the renewable share of capacity from its present 69% to 75%.  

A target of 90% renewables in electricity generation by 2040 was announced in 2008 but has since abandoned by the new Government elected at the end of 2008.  Reaching that goal would have required a further 15% shift in the makeup of the country’s generation portfolio, with fossil-fired generation being displaced by some combination of greater renewables penetration and changes in electricity demand.  

The paper reviews the nature of available renewable resources in New Zealand, gathers ionformation and modelling results on the cost of achieving various renewable-portfolio standards, and concludes that 90% is very nearly achievable at an average generation cost not much higher than at present.  Beyond 90% costs rise steeply because of the need to crowd out “legacy” fossil-fuelled plant and because of the existence of a 3-5% fringe of industrial cogeneration plants running on natural gas and not readily substituted out by renewables.

One key policy lever is a price on carbon, whether achieved by cap-and-trade or by a carbon tax.  Without a carbon price throughout the economy, incentives for large generators will be to maintain a diversified portfolio rather than to commit fully to renewables auch as wind, geothermal and marine.  
As a second policy lever, the previous Government had introduced a regulatory prohibition on the construction of new baseload thermal generation, but the new Government has rescinded this, leaving uncertainty about the future path of regulatory policy.

The paper contrasts New Zealand with Iceland, a similarly islanded grid that made the transition to 100% renewables at the same time as New Zealand was moving down from 90% to 65% renewables on the basis of large natural-gas discoveries.  It discusses also the high barriers to competitive entry into generation in New Zealand, which have foreclosed most distributed-generation options, many of which would have been in renewables such as wind.  A less anti-competitive market set-up would be expected to raise rarther than lower the renewables share of generation.
Methods

The paper is largely discursive, backed up by charts of key statistics over the long run, but in  its final section it undertakes some detailed analysis of the results from large computable models built by the New Zealand Electricity Commission and the Ministry of Economic Development.
Results
Estimated supply-curve for renewable generation:
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Historical trends in generation cost and fuel prices:
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Modelled renewables share and LRMC:
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Conclusions

A 90% renewables target is feasible for New Zealand without incurring great cost penalties.  The last 10% is incompressible, however, without radical changes.  That 10% includes dry-year backup, cogeneration plant, and high-efficiency “legacy thermal” plant.  If more gas-fired generation is built in the next decade the resulting lock-in of legacy plant would render 90% far more challenging as a target.

































