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David Hunt

Dave Weaver Luke Schwartfeger

• Analyst, Concept Consulting

• PhD in Electrical Engineering (University of 
Canterbury)

• Generation Zero ‘Alumni’

John Culy

• Specialist in energy and utility economics with over 
25 years experience

• Expertise in hydro-based power system modelling, 
system security analysis, operation and planning

• Director at Concept Consulting for 15+ years

• 10+ years industry experience in executive/director 
roles

• Senior Consultant, Concept Consulting 

• 13+ years experience
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Pumped Hydro ,Hydrogen and Nissan Leaf by Unknown Author is licensed under CC BY-SA

Whole-of-Economy 
Modelling

NZ Battery

HydrogenEVs and New Technologies Energy and Capacity Markets



JC2Moving to 100% renewables will greatly increase the proportion of 
supply from intermittent sources
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8.2 TWh

Energy Gap{

2050 – TPNZ BAU (51 TWh)

2050 – MBIE EDGS (52 TWh)

2050 – CCC (59 TWh)

2020 – MBIE (42.9 TWh)

Expected to be filled mostly by 
intermittent wind and solar
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We face substantial increases in short run variability:

5

3-4
times

< 1
GW

3.5
GW

2020 2050



JC2

But we are used to dealing with weather variability:
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JC2Flexible energy resources are required to manage intermittency
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Diagram modified from: Power to Gas: The Case for Hydrogen White Paper; California Hydrogen Business Council: Los Angeles, CA, USA, 2015.
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JC2We expect a mix of new intermittent generation and 'storage' resources 
to come onto the system
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Adapted Wind Turbines by Mycatkins is licensed under CC BY 2.0; Shelby Farms Solar Farm Memphis by Thomas R Machnitzki is licensed under CC BY 3.0; Adapted Hornsdale Power Reserve 
(link); Adapted HydroStor CAES (link); Hot water cylinders (link); Pulp and Paper (link)
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JC2Flexible resources will change over time
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JC2Transition to 100% Renewable involves many lumpy decisions with 
uncertainty

10Tiwai Aluminium Smelter by NZAS; Huntly Power Station by Unknown Author (CC BY-SA); Lake Onslow by Shellie (CC BY-SA 2.0); Methanex Motunui Plant by Stuff; Taranaki Combined 
Cycle by Contact; NZ Hydrogen projects by New Zealand Hydrogen Council Incorporated, MBIE (Original)
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Methanex Motunui Plant
Hydrogen



JC2How NZ intermittent renewables compares to other markets
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JC2International experience of high wind penetration
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JC2International experience of high levels of solar penetration 
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JC2The high level decision is whether to change from energy-only market 
to a strategic reserve or capacity-market design
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Energy-only market

Investment determined by 
consumers and suppliers

Consumers choose their level of 
forward contracting

Suppliers receive spot and contract 
revenues

Capacity market

Investment determined by a 
central party

Consumers required to hold 
prescribed level of contracts

Suppliers receive spot and 
(regulated) contract revenues

Investment adequacy

Operational reliability

Cost to consumers

Environmental

? ? 

 ? ?  

 ? 

 ? 

Strategic reserve

Some investment may be 
determined by a central party

Consumers may be required to 
fund costs for some suppliers

Some suppliers may receive 
(regulated) contract revenues



JC2Our market design will need to evolve – the real question is the extent 
of change required
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Energy only

+ Enhancements

Capacity market

Major change
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Transition mechanism?
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Lumpy decisions
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Manageable Significant Significant  
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Decision factors
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Alberta

Texas

Nord pool

Singapore

Eastern 
Australia

International experience provides useful lessons for NZ
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JC2We think MDAG should seek to better understand the key challenges, 
scope possible solutions and develop early warning triggers

1. Better understand likely challenges

Price volatility 
 Better understand how NZ price volatility will likely evolve, both 

timing and magnitude

Lumpy decisions
 Undertake risk analysis to analyse lumpiness issues
 Identify early warning signs to monitor

2. Scope possible solutions/plans

Energy-only design enhancements
 Scope options, info, contracting, back-stops etc

Strategic reserve
 Scope design elements and lead-times
 Assess feasibility
 Develop contingency pathway and triggers

Capacity market
 Scope design elements and lead-times
 Is there a good international precedent?
 Develop contingency pathway and triggers
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About Concept
For more than 20 years, we have been providing expert advice on policy, regulation, strategy and economics. We are energy sector specialists with
growing expertise in carbon, telecommunications and water.

More information can be found at www.concept.co.nz

Disclaimer

Except as expressly provided for in our engagement terms, Concept and its staff shall not, and do not, accept any liability for errors or omissions in this report or for any 
consequences of reliance on its content, conclusions or any material, correspondence of any form or discussions, arising out of or associated with its preparation. 

The analysis and opinions set out in this report reflect Concept’s best professional judgement at the time of writing. Concept shall not be liable for, and expressly excludes in 
advance any liability to update the analysis or information contained in this report after the date of the report, whether or not it has an effect on the findings and conclusions 
contained in the report.

This report remains subject to any other qualifications or limitations set out in the engagement terms.

No part of this report may be published without prior written approval of Concept.

© Copyright 2021

Concept Consulting Group Limited

All rights reserved
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