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CEEM‘s Vision 

    The Centre for Energy and Environmental Markets 
inspires and informs the transition to a more sustainable 
energy future nationally and internationally through 
objective interdisciplinary research.  
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CEEM‘s core tasks 
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Research 

Requirements 

Research: undertake 

interdisciplinary research in 

the design, analysis and 

performance of energy and 

environmental markets and 

their associated policy 

frameworks.  

Education: conduct 

workshops, public seminars 

and train postgraduate and 

undergraduate students in 

energy and environmental 

markets 

Policy Impact: provide 

expert input and leadership 

into government and other 

industry and NGO 

stakeholders helping 

shaping policy priorities and 

goals. 

Australian insights on sustainable energy technology innovation 



4 

CEEM‘s current research agenda 
 Sustainable Energy Transformation 

– Facilitating renewable energy deployment 

– Sustainable energy technology assessment 

– Sustainable energy services in developing countries 

 Energy & Environmental Market Design, related policies 
– Emissions trading, renewable & energy efficiency market design 

– Interactions between electricty market and emissions trading 

– Accounting approaches in regulated and voluntary markets 

 Energy-related decision making for distributed energy 
– Distributed energy options: energy efficiency, distributed 

generation, demand-side participation 

– Decision drivers - information, pricing, socio-cultural & 
‚infrastructures of provision‘  
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Key partner projects 

 “CSIRO Future Grid Cluster”, Joint project led by University of Sydney with UNSW, 

University of Queensland and University of Newcastle, as well as CSIRO CEEM 

project is “Policy frameworks for the future grid”, MacGill, Betz)  

 “Achieving cost-effective abatement from Australian electricity generation”, Joint 

project with University of Melbourne, funded by ARENA, MacGill, Betz, Diesendorf  

 “Enhancing integrated reporting: implications for internal and external reporting and 

assurance”, Joint project with the Institute of Chartered Accountants in Australia and 

CPA Australia, ARC Linkage, Simnett, Green, Cheng, Balatbat, Phua 

 “The economic value of ‘smart’ integration of Electric Vehicles into the Australian 

electricity industry”, ARC Linkage Project, MacGill, Betz, Twomey 

 “High penetration of Photovoltaics in electricity grids”   Australian Solar Institute 

(ASI), Grant administered by APVA, MacGill, Watt and Bruce. 

 “The rise of carbon markets in China, Joint project with ANU, Tsinghua University, 

funded by the Australian Government, Betz, Balatbat, MacGill 

 Opportunities and challenges for community power in Australia, Joint project with 

UNSW CRC Low Carbon Living, Diesendorf, MacGill 
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The elephant in the room – Climate Change 

 Currently a lack of domestic and international progress, 

apparent loss of public and political interest and will 

 Some key policies in process of being unwound 

 … but even a dead elephant in the room is a problem 
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The Australian National Electricity Market  

QLD: Av. load 5600MW 

Gen Capacity 11,300MW 

NSW: Av. load 8500MW 

Gen Capacity 12,500MW 

VIC: Av. load 5700MW 

Gen Capacity 8800MW 

SA: Av. load 1500MW 

Gen Capacity 3700MW 

TAS: Av. load 1200MW 

Gen Capacity 2700MW 

The Australian 

National 

Electricity 

Market 

(AEMO, 2010) 
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NEM in summary 

(AER, State of the Energy Market  2013) 
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 The Australian NEM – commercial regime 
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Some limited abatement success 
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Many forecasts to choose from 
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The real executive summary of every 

technology forecast is the same 
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Promising but still emerging energy technologies 
 Don’t always emerge 

 Can emerge into a changed, no-longer appropriate context 

or may discover that the competition has left them behind 

– “A future technology whose time has passed” 

 May be trying to enter a relatively low innovation context  

 May actually be re-emerging 

 May come from a surprising place, new players 

 May not even be thought of as an energy technology 

 May not actually add net societal value 

 Might not emerge from ‘standard’ market competition 

 May need government facilitation 

 May well need government protection from incumbents 
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Fusion…. or CCS? 

 Fusion “50 years away for 50 years” 

 Progress not always an issue of $ 

 ITER – expected completion 2020 

$20b, targeting 500MW for 1000s  

in 2027.. &if it does work, so what? 

 

 

 CCS has also achieved surprisingly little success in 

Australia or Internationally over the past decade 

– In Australia, approx. $500m of public funding on CCS to date with no 

abatement delivered yet 

– An inherent technology issue, or a question of the key stakeholders? 
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Wind surprising ….  
growing penetrations,  

major investments 

and proving a wholesale  

market game changer  

Australia now >3GW 
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(LBL, 2013) 

(LBL, 2013) 

(Forrest and MacGill,  2013) 
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NEM coal plant old & cheap – an exit problem 
 ‘Steam punk’ alive and well in the electricity industry – one of 

the few industries where 50 yr old technology still competitive 

16 Australian insights on sustainable energy technology innovation 

(Noone, 2012) 



Nothing so new or even  

smart about smart grid 
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Innovation through  

competition: retail mkts? 
 Little focus on energy services 

– “… an important reason there is 
effective competition in Victoria is .. 
because the provision of energy is 
viewed as a homogenous, low 
engagement service“  (AEMC, 2008) 

 Current measures of competition 

might miss key issues 

– Yes, NEM high switching rates – but 

real customer choice or just churn? 

– Yes, NEM price spreads – but reflect 

competition, stickiness, or govt policy? 

– “The thing about the energy retail 

market is it’s effectively an oligopoly.. 

There are a small number of large 

players — three — who are effectively 

providing a commodity.” Jim Myatt, 
founder of Australian Power and Gas 
on its sale to AGL (crikey.com.au, 2013) 

 

 

 

(Accenture, 2013) 



Some real retail competition - PV 
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Market drivers now key in driving uptake 
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(APVI, 2013) 
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Market frameworks – follow the money 

 

(Oliva et al, 2014) Australian insights on sustainable energy technology innovation 21 



Impacts on networks, retailers 
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                                                                                                                                                ””

”Hundreds of thousands of WA households could be hit with 

higher electricity prices under a proposed shake-up of bills 

aimed at recovering the massive cost to the system caused by 

the popularity of rooftop solar panels. 

WA's energy chiefs are understood to be pushing for a change 

in the structure of bills to make customers pay more in fixed 

charges. 

At present, most of a householder's electricity bill stems from 

the amount of electricity used. Fixed costs, such as the supply 

charge, make up about 15 per cent of the bill. However, solar 

panels have slashed consumption for those households, 

cutting revenue to State-owned power companies, including 

retailer Synergy and network operator Western Power. 

The trend has been highlighted as one of the big issues facing 

the electricity system and Energy Minister Mike Nahan has 

been warned that if nothing is done the consequences could 

be catastrophic. 

Either households without solar panels would be left to pick up 

the tab, forcing their bills to unaffordable levels, or electricity 

providers would be financially crippled. 

WA's take-up rate of photovoltaic cells - initially fuelled by 

generous State and Federal incentives - stands at more than 

10 per cent of households and this figure is expected to 

double within years.”  (West Australian, 2013) 

In response… 

(QCA, 2013) 



A disruptive energy technology 

- the heat pump 
 Driving peaks (air-conditioning) and  

hence network expenditure 

 Reducing energy consumption 

(200-400% efficient hot water systems) 
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(Productivity Commission, 2012) 
(Productivity Commission, 2013) 

(AEMO, 2013) 



‘death spiral’? 
Argued that rising prices 

encourage end-users to 

reduce consumption or even 

leave, meaning fixed costs 

have to be recovered from 

less and less consumption 

and/or customers  

History repeats? 

Savings from demand 

reduction depend critically 

on energy/network tariffs 

End-user departure 

depends critically on DG 

technology progress, 

particularly storage 

More of an issue for 

electricity or gas? 
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(via google news archive) 



Is innovation always socially useful 
 Q: Is ‘reform’ always a good thing?   A: Yes, by definition 

 Certainly possible to have socially –value energy ‘innovation’ 

as seen with socially damaging financial ‘innovation’ in GFC 
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(Reinhart and Rogoff, 2008) 



Where next for 

the NEM? 

 RE now shaking up  

existing arrangments 
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(Joshi, www.reneweconomy.com.au, August 2013) 

(ESAA, 2013) 

(AEMO, SA Report, 2013) 

http://www.reneweconomy.com.au/


High uncertainty in what happens next?  

 

28 

(Vithayasrichareon et al, IEEE PES, 2013) 
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RE a valuable approach to manage gas and carbon 

price risk for carbon intensive, now high $ gas NEM  

Cost VS cost risk Efficient 

frontier (EF) containing 

optimal portfolios 

Reductions in both expected 

cost and cost risk (SD) as RE 

increases from 0% to 50% 

(Downward movement of EF) 

Further risk reductions possible 

with higher RE penetrations. 

(Vithayasrichareon et al, IEEE PES, 2013) 
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How well might the NEM perform with high RE? 
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(Riesz et al, Wind Integration Workshop, 2013) 
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But is NEM governance up to challenge? 
Overall objective for the NEM (NEL Sec. 7) 

The national electricity market objective is to promote efficient investment in, and 

efficient use of, electricity services for the long term interests of consumers of 

electricity with respect to price, quality, reliability and security of supply of 

electricity and the reliability, safety and security of the national electricity system 

 

 Are all objectives reflected in market design? 

– One reason there is effective competition in the Victorian Retail Market is 

“Because the provision of energy is viewed as a homogenous, low 

engagement service “  AEMC, Effectiveness of Competition in Victoria, 2008 

 

 

 

 Lack of env. and wider sustainability objectives a design choice 

– As government desires that NEM contributes to achieving such 
objectives must implement ‘external’ policies to drive changes 
 

Possible RE policy implications: distributed RE adversely impacted by 

disfunctional retail markets 

Possible RE policy implications: not an imposition on participants but an 

obligation – role of NEM then to faciliate necessary changes 31 
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NEM Governance 
 Very high transparency in market operation for large generators 

– all participant physical and market behaviour is public (ex-post) 

 Formal separation of powers and interfaces between policy making, 
rule making, operation and enforcement 
– MCE, AEMC, AEMO, AER and ACCC 

 Rules for changing the rules 
– Any party can propose a rule change at any time; triggers a formal 

process with high transparency and consultation 

 ..but poor retail mkt, demand-side participation arrangemnets 
 

 
 

Looking forward: Serious governance key to successful policy approaches;  

- High transparency with significant disclosure  obligations to help us know 

– is it working?  for whom? 

- Robust against the rent-seekers (often incumbents) 

- Fixable: “market and investor’ certainty should never over-ride necessary 

repairs and improvements 

Some key NEM governance limitations but appears more robust than some 

other key environmental markets to date including MRET/eRET, FiTs 32 



Where next? 

"The best way to predict your  

future is to create it!" 

     Abraham Lincoln 

 

 

 

“It depends….”   

 - but certainly opportunities to improve likely outcomes 
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Many of our publications are available at: 

www.ceem.unsw.edu.au   

Thank you…  and questions 
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http://www.ceem.unsw.edu.au/

