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My,	
  How	
  The	
  Market	
  Has	
  Grown	
  

2010:  2  GW
 2015:  26  GW


Source:  GTM  Research/SEIA  U.S.  Solar  Market  Insight
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1%	
  of	
  Na)onal	
  Electricity	
  Genera)on	
  

The	
  U.S.	
  Solar	
  Market	
  is	
  Soon	
  to	
  Reach	
  Two	
  Big	
  Milestones	
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Source:  GTM  Research/SEIA  U.S.  Solar  Market  Insight


Milestone  #1


Source:  GTM  Research,  SEIA,  kWh  AnalyIcs


Milestone  #2


1	
  Million	
  Installa,ons	
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 Inverter
 Hardware  BOS
 Labor  -­‐  InstallaIon,  Design,  Engineering,  Permiang  and  InspecIon
 Soc  Costs,  Overhead  and  Margin


More	
  Importantly,	
  Costs	
  Are	
  Approaching	
  a	
  Turning	
  Point	
  

Approaching  $1.00/W


Source:  GTM  Research
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Time	
  To	
  Think	
  About	
  The	
  Next	
  Order	
  of	
  Magnitude	
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10%	
  of	
  U.S.	
  Electricity	
  GeneraKon	
  Requires	
  A	
  Lot	
  of	
  Solar	
  

2010:  2  GW
 2015:  26  GW
 2025-­‐2030:  250  GW


Source:  GTM  Research
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The	
  Tailwinds	
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Electricity	
  Prices	
  Will	
  Probably	
  ConKnue	
  to	
  Rise	
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Real  (2013  dollars)
 Nominal


0.6%  Annual  Growth


2.6%  Annual  Growth


Source:  EIA,  GTM  Research
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Solar	
  Prices	
  Will	
  Probably	
  ConKnue	
  To	
  Fall	
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Source:  GTM  Research.  Note:  pricing  includes  developer  margin
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The	
  Clean	
  Power	
  Plan	
  Could	
  Open	
  Up	
  New	
  Markets	
  

Source:  GTM  Research,  E&E  Publishing
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The	
  Clean	
  Power	
  Plan	
  Could	
  Open	
  Up	
  New	
  Markets	
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States  With  Largest  GHG  ReducIon  Targets  Under  The  Clean  Power  Plan


Source:  GTM  Research,  E&E  Publishing
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Market	
  ReinvenKon	
  May	
  Open	
  Up	
  New	
  Revenue	
  Streams	
  

Near-­‐Term  OpportuniIes  for  DER  ParIcipaIon  in  ISO  Markets


Introducing  the  DERP


DREAM-­‐ing


REV-­‐ved  Up

Regulatory  TransformaIon:  
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3rd  Party  AggregaIon:
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Limited


Regulatory  TransformaIon:  
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DER  Telemetry  Req’s:


Regulatory  TransformaIon:  




DER  DefiniIon:




3rd  Party  AggregaIon:




DER  Market  Rules:




Geographic  Dispersion:




DER  Telemetry  Req’s:


Source:  GTM  Research  DER  Par(cipa(on  in  Wholesale  Markets
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The	
  Headwinds	
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ITC	
  ExpiraKon	
  Could	
  Create	
  The	
  First	
  Down	
  Year	
  In	
  Recent	
  History	
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Source:  GTM  Research
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Business  As  Usual


Rate	
  And	
  NEM	
  Reform	
  Could	
  SKll	
  Erode	
  Distributed	
  Solar	
  Economics	
  

20  States  at  Parity


15  States  With  >10%  Savings


Today’s	
  ResidenKal	
  Solar	
  Value	
  ProposiKon	
  

Source:  GTM  Research  U.S.  Residen(al  Solar  Grid  Parity  Monitor  (forthcoming)
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Business  As  Usual
 Export  Rate  @50%  of  Retail


Rate	
  And	
  NEM	
  Reform	
  Could	
  SKll	
  Erode	
  Distributed	
  Solar	
  Economics	
  
What	
  Happens	
  With	
  A	
  Lower	
  Export	
  Rate?	
  

0  States  at  Parity


Source:  GTM  Research  U.S.  Residen(al  Solar  Grid  Parity  Monitor  (forthcoming)
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As	
  Solar	
  PenetraKon	
  Grows,	
  Its	
  Value	
  To	
  The	
  Grid	
  Shrinks	
  

Source:  GTM  Research  and  Sivaram,  V.  based  on  Mills  and  Wiser,  Lawrence  Berkeley  NaIonal  Labs


Marginal  Value  of  Solar  -­‐  California
 Value  DeflaIon  Effect  -­‐  California
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PV  PenetraIon  (%  of  Load)
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Ensuring	
  The	
  Solar	
  Future	
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Redouble	
  Investment	
  in	
  Cost	
  ReducKon	
  With	
  A	
  Long-­‐Term	
  View	
  

Source:  GTM  Research


Average  ResidenIal  PV  System  Cost  Breakdown  -­‐  Today


Module

$0.69


Inverter

$0.29


Structure

$0.18


Electrical  BOS

$0.26


Labor

$0.36


DEPI

$0.23


Supply  Chain,  Taxes,  LogisIcs

$0.55


Customer  AcquisiIon

$0.43


Overhead  and  Margin

$0.56
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Redouble	
  Investment	
  in	
  Cost	
  ReducKon	
  With	
  A	
  Long-­‐Term	
  View	
  

Source:  GTM  Research


Average  ResidenIal  PV  System  Cost  Breakdown  -­‐  Today


Module

$0.69


Inverter

$0.29


Structure

$0.18


Electrical  BOS

$0.26


Labor

$0.36


DEPI

$0.23


Supply  Chain,  Taxes,  LogisIcs

$0.55


Customer  AcquisiIon

$0.43


Overhead  and  Margin

$0.56


>$2.00/W  in  Soc  Costs
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Redouble	
  Investment	
  in	
  Cost	
  ReducKon	
  With	
  A	
  Long-­‐Term	
  View	
  

Source:  GTM  Research


Average  ResidenIal  PV  System  Cost  Breakdown  -­‐  Today


Module

$0.69


Inverter

$0.29


Structure

$0.18


Electrical  BOS

$0.26


Labor

$0.36


DEPI

$0.23


Supply  Chain,  Taxes,  LogisIcs

$0.55


Customer  AcquisiIon

$0.43


Overhead  and  Margin

$0.56


Today’s  Hardware  Costs  >  Needed  
2025  System  Costs
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Energy	
  Storage	
  Can	
  Make	
  Solar	
  A	
  Be[er	
  Long-­‐Term	
  CiKzen	
  Of	
  The	
  Grid	
  
Example:	
  Kauai	
  Island	
  Electric	
  CooperaKve	
  (KIUC)	
  -­‐	
  Today	
  

Exis,ng	
  Solar/Hydro	
  

Baseload	
  Gas	
  Combus,on	
  Turbine	
  

Source:  KIUC  based  on  October  14,  2015  load/generaIon.  CT=CombusIon  Turbine.  D=Diesel.  GT=Gas  Turbine.  S=Solar.  
Note:  System  load  is  net  load  acer  distributed  solar  (~21  MW  operaIng  in  KIUC)
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Energy	
  Storage	
  Can	
  Make	
  Solar	
  A	
  Be[er	
  Long-­‐Term	
  CiKzen	
  Of	
  The	
  Grid	
  
Example:	
  Kauai	
  Island	
  Electric	
  CooperaKve	
  (KIUC)	
  –	
  With	
  New	
  13	
  MWac	
  Solar	
  Project	
  

More  Solar  à  Over-­‐generaIon,  Stress  On  Baseload  Gas  Plant


13	
  MW	
  Solar	
  Project	
  

Source:  KIUC,  GTM  Research,  NREL  SAM.  CT=CombusIon  Turbine.  D=Diesel.  GT=Gas  Turbine.  S=Solar  
Note:  System  load  is  net  load  acer  distributed  solar  (~21  MW  operaIng  in  KIUC)
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Example:	
  Kauai	
  Island	
  Electric	
  CooperaKve	
  (KIUC)	
  –	
  With	
  Planned	
  SolarCity	
  	
  Solar-­‐Plus-­‐Storage	
  Project	
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Solar  +  Storage  à  Displaces  Diesel/Gas  Peaker  Instead  Of  Baseload  Gas


13	
  MW	
  PV	
  
13	
  MW/52	
  MWh	
  Storage	
  

Energy	
  Storage	
  Can	
  Make	
  Solar	
  A	
  Be[er	
  Long-­‐Term	
  CiKzen	
  Of	
  The	
  Grid	
  

Source:  KIUC,  GTM  Research,  NREL  SAM.  CT=CombusIon  Turbine.  D=Diesel.  GT=Gas  Turbine.  S=Solar  
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Pay	
  A[enKon	
  to,	
  and	
  ParKcipate	
  in,	
  Market	
  ReinvenKon	
  



Thank	
  You!	
  

Kann	
  –	
  U.S.	
  Solar	
  Market	
  Insight	
  2015	
  


