Electric Vehicles Can Reduce Colorado’s Emissions More than Anything Else
by David Roberts
Aug. 12, 2019 – The Colorado legislature has had an extraordinarily productive year so far.  It passed a stunning array of climate and clean energy bills, covering everything from clean electricity to utilities, energy efficiency, and a just transition. The list is really pretty amazing.
Among other things, the state adopted ambitious carbon targets.  From 2005 levels, greenhouse gases must fall 26% by 2025, 50% by 2030, and 90% by 2050.  Several of the bills passed in support of that effort focused on electric vehicles: extending available tax credits and funding charging infrastructure. 
It got me thinking.  Just how big a role are EVs going to play in decarbonization?  How should policymakers be prioritizing them relative to, say, renewable energy?  Obviously, every state and country is going to need to do both eventually — fully electrify transportation and fully decarbonize electricity.  But it would still be helpful to better understand their relative impacts.
Nerds to the Rescue!
A new bit of research commissioned by Community Energy (a renewable energy project developer) casts light on this question.  It models the carbon and financial impacts of large-scale vehicle electrification in Colorado.  It comes to 2 main conclusions.
Vibrant ran 3 scenarios, spanning 2018 to 2040 in Colorado.  The 1st is a business-as-usual (BAU) scenario, with projections taken from a state government report. 
The 2nd is the “cleaner grid” scenario, in which Colorado’s remaining coal plants are pushed to retire on an accelerated schedule.  (This is based on a previous Vibrant study.)  Everything else — storage, transmission, demand-side programs, and EVs — is left to the model to optimize, i.e., to find the cheapest path.
The 3rd is the “EV grid” scenario, which takes the cleaner-grid scenario and adds vehicle electrification.  Specifically, it pushes EVs to 100% of light-duty vehicles, and 80% of medium- and heavy-duty vehicles, by 2050.  Beyond the coal plant retirements, it otherwise leaves the electricity sector to model economization. 
Adding all those EVs to the grid has 2 main impacts: It increases demand for electricity, and it shifts the profile of when electricity is consumed.  This latter part is crucial.  EVs will only benefit the grid if their collective charging is properly timed and managed.  The model was allowed to do that in this study; doing it in the real world will require the intelligent participation of utilities. 
EVs Bring Carbon and Consumer Benefits
1st, the headline: Electrifying EVs (the 3rd scenario) reduces emissions a lot.
In the BAU scenario, Colorado’s emissions remain roughly stable. 
In the cleaner-grid scenario, as the shuttered coal plants are replaced with a mix of wind, solar, and natural gas, emissions are reduced 55% in the electricity sector.  They fall 16% in the state overall.
In the EV-grid scenario, electricity sector emissions fall 46% — the number is lower because about 1/3 of the additional electricity demand from EVs is satisfied by natural gas — but overall state emissions drop 42%, more than 2.5 times as much, or 37 million metric tons of CO2.  That’s thanks to an 80% drop in transportation emissions. 
As I said, that in itself is not enough to meet the state’s emissions target.  The state will have to force some additional cleaning of the electricity sector (and deal with other sectors) to do that, as this year’s package of legislation reflects.  (I asked Clack if Vibrant ran a scenario without any new natural gas.  Yes, he said.  “It was $1 billion per year more expensive [around 1¢/kWh, or 15.9% more] and decreased emissions by an additional 14.8 metric tons per year.”)
But the drop in transportation emissions in the EV-grid scenario is sufficient to reduce more overall emissions than the entire Colorado electricity sector produces.  EVs are a vital piece of the decarbonization puzzle. 
The effect of all the new EVs on electricity generation is pretty simple.  There will be more of it.  In the cleaner-grid scenario, lost coal generation is replaced by a mix of natural gas, wind, and solar.  In the EV-grid scenario, it’s roughly the same mix, just a little more of each.  Adding EVs raises total electricity demand by about 20%. 
Bonus result: “The increase in generation capacity increases employment in Colorado’s electricity sector by approximately 68% by 2040.”
Particularly fascinating is the effect that new electricity mix will have on the dispatch of electricity on Colorado’s grid throughout the day.  Compare electricity dispatch for April 2018 with April 2040, after coal is phased out.  2 big differences are worth noting: 1st, that big black stripe of coal is gone.  2nd, dispatch becomes much more volatile; with wind and solar provide almost 100% of energy at some points and natural gas almost 100% at others. 
That volatility, in a nutshell, is why it’s so important that EV charging be properly managed and timed.  Without proper management, EV charging will make the volatility much worse.  With it, the volatility can be better managed.
And now, here are the fun parts.  Shifting from internal combustion engine vehicles (ICEV) to EVs would save Colorado consumers a whole boatload of money, for the simple reason that electricity is a cheaper fuel than gasoline.  Annual cost of energy for an average vehicle in Colorado is $866 for gasoline or $276 for residential electricity or $221 for electricity at transport rates.
(Utilities sometimes offer a special rate for EV charging.)
So the average Coloradan will save between $590 and $645 a year — nothing to sneeze at.  “The total savings between 2018 and 2040 are estimated to be $16 billion,” Vibrant says, “which equates to a savings of almost $700 million per year.”
You might think, with all the new EV demand added to the grid, electricity rates would go up.  In fact, relative to the cleaner-grid scenario, the EV-grid scenario has an extremely small impact on rates (0.7% difference at the extreme).  A spike in 2025 is when the state tax credits for wind and solar expire; if they are extended, cost reductions would continue on the same trajectory.
What this shows is that even Coloradans who do not switch to EVs would not be penalized by paying higher rates to cover those who do. 
EVs Are a Climate Triple Threat
What this modeling makes clear is that, when it comes to clean energy policy, EVs are a triple threat for Colorado (and, obviously, for other states, though the impacts will vary with weather and electricity mix). 
For the electricity sector, as long as their charging is properly managed, EVs can provide much-needed new tools to help manage the influx of renewable energy 
For the transportation sector, EVs can radically reduce carbon emissions and local pollution.  (Yes, EVs reduce carbon emissions even in areas with lots of coal on the grid.)
And for consumers, EVs save money, not only because the fuel is cheaper (and getting cheaper all the time) but because EVs are much simpler machines, with fewer moving parts and much lower maintenance costs. 
Especially in states with electricity sector emissions that are already low or falling, transportation is the next big place to look for emission reductions.  EVs are one of the few options that can reduce emissions at the necessary scale and speed.  Colorado is right to encourage them.
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