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Problem 

• Energy models have brought many useful 
insights, changed policy, markets,… 

• but have failed to make an impact in many 
(obvious?) cases 
– Locational pricing of electricity 

 
 

 
– Carbon taxation 
– Renewable support (e.g., Spanish solar) 
 



Problem 

• Energy models have brought many useful 
insights, changed policy, markets,… 

• but have failed to make an impact in many 
(obvious?) cases 
– Locational pricing of electricity 

 
 

 
– Carbon taxation 
– Renewable support (e.g., Spanish solar) 
 



Cause 

• Politics 
• But then why do we always assume policy 

makers maximise social welfare? 
• Energy modelling has more to offer 
 

 
 

 
 

 



Solution | Approach  

• Still look at welfare-maximising policies 
• But then also consider 

– Impacts on local government areas 
– Impacts on individual sectors/firms/etc. 

• so society can have an informed debate about 
costs/benefits 
 



Solution | Implications  

• Model choice 
– Choose models that can capture firm-level 

impacts 
• Model specification 

– Don’t make simplifying assumptions because they 
have little impact on high-level variables / small 
optimality gap 

• Model outputs  
– Look at/present disaggregated results 

 



Example 1 | Model design 

• Does risk aversion affect transmission and 
generation planning? A Western North 
America case study (with Francisco Munoz 
(UAI Chile), Ben Hobbs (Johns Hopkins), Jean-
Paul Watson (Sandia)) 

• http://www.eprg.group.cam.ac.uk/eprg-
working-paper-1621/ 

 

http://www.eprg.group.cam.ac.uk/eprg-working-paper-1621/
http://www.eprg.group.cam.ac.uk/eprg-working-paper-1621/


Example 1 | Model design 

• Motivation: seeing if risk aversion matters for 
long-term generation + transmission planning 

• Bi-level model with perfect competition + 
some other assumptions = large optimisation 
model 
 

 



Example 1 | Model design 

• 140 generators 
• 448 transmission 

elements 
• 21 demand regions 
• Candidate 

transmission 
– Backbones 
– Interconnections to 

renewable hubs 
 



Example 1 | Model design 

• Conclusions: very little impact on overall levels 
of investment in transmission and generation  
– Bit more renewables 

• Can assume away? 
• But… 





Example 1 | Model design 

• Huge impacts on individual states (& state-
level policy makers…) 

• Cannot assume away 
 



Example 2 | New models 

• Implications of solar-self generation for the 
Spanish wholesale electricity market (with 
David Ribo Perez, Edinburgh) – dissertation / 
paper in preparation 

• Motivation: Spanish Directive RD900/2015 
(“tax the sun”)  
– Why? / how to move forward? 
– Who loses from distributed solar? 

 

 



Example 2 | New models 

• Nash-Cournot model of Spanish market 
– Simplified network but with individual firms 



Example 2 | New models 

• Reduction in generation (summer) 



Example 2 | New models 

• Reduction in profits (summer) 



Example 2 | New models 

• Impacts of solar DG major 
• But… far from uniform 

– Depends on existing market power, portfolio, etc. 

• Rebound effect: no zero-sum game 
• Some profit losses perhaps justified 

– Decrease of significant market power vs. only 
decreased demand 

• These things need to be understood 



Example 3 | Model outputs 

• EPSRC RESTLESS project 
(http://www.restless.org.uk/) 

• With Gareth Harrison, James Robertson 
(Edinburgh) 

• Aim: analyse impact of energy storage on UK 
market 

• Model: fairly standard rolling horizon UC 
model with lots of detail on units 
– (Very rough initial runs, needs much more work) 

 

http://www.restless.org.uk/


Example 3 | Model outputs 

• (day-to-day) storage reduces system costs a bit 
• But… 



Example 3 | Model outputs 

• Increasing storage (1x – 10x) affects existing 
plant in different ways 
– E.g., gas: more efficient but lower output, 

depending on location. Needs to be understood. 
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Conclusions 

We don’t need simple models but useful models 
1. Not only focus on best policies, also on 

distributed impacts so we can have honest 
social discussions 

– Local governments 
– Individual sectors/firms 

2. Be aware of this when choosing model types, 
specifying models and presenting output. 
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