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Presentation Notes
Some of what we are doing in Minnesota to use the social cost of carbon in our regulatory policy



Minnesota supports use of SCC as a policy tool now and into 
the future 
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Presenter
Presentation Notes
I want to start by saying that Minnesota sees the social cost of carbon as an important policy tool to value climate impacts. We are currently using the SCC as a metric to value climate impacts of policy scenarios and planning decisions and intend to continue to do so.In this light, we are fully behind the recommendations from the National Academies to update and improve the social cost of carbon and hope to be on the vanguard, with other states, Resources for the Future, academics and other groups, in carrying out those recommendations.



Damage costs and regulatory analysis 
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• Impacts and damages of criteria pollutants 

• Life and breath report 

• Reports to Minnesota legislature on economic impacts 
of air pollution 

• Criteria pollutant externality values for power plant 
emissions 

• Impacts and damages of GHGs 

Presenter
Presentation Notes
To put this in a greater context: using the social cost of carbon to value climate impacts is just one example of how we apply damage costs in our analysis of pollution impacts to inform regulatory policy.There are many other examples across all media (air, water, solid waste), but these are a few projects that I have been involvedWe have written reports intended for both the general public and for policy makers such as the state legislature that assess the damage costs of criteria pollutants (i.e., emitted pollutants that have local and regional impacts on human health)Also , in a case before the MN Public Utilities Commission, to estimate the social costs of criteria pollutant emissions from Minnesota power plants, a damage cost approach is being used.We see the application of damage costs for green house gas regulations is no different and that the social cost of carbon is a damage cost value.



Recent significant climate trends in Minnesota 
and the western Great Lakes 

  
  
 

 
 

•TEMPERATURE: Warm winters and higher minimum 
temperatures 
  
•DEWPOINTS: Greater frequency of tropical-like atmospheric 
water vapor 
  
•MOISTURE: Amplified precipitation signal (variability), higher 
fractional thunderstorm contribution 
 

            

Source: Mark Seeley’s Weather and Climate Information Resources, Minnesota Climatology Working Group 

Presenter
Presentation Notes
To lay some groundwork about why this matters to us in Minnesota: there is fairly incontrovertible evidence that Minnesota’s climate has been changing dramatically:Rising temperatures: warmer winters and higher minimum temperaturesChanges in precipitation patterns: both quantity and intensityExtreme weather events: Increased frequency of heat waves and droughts as well as increased flash flooding



 
 

Some consequences of climate change in Minnesota  
 • Changes in over-winter survival rates and population dynamics of 

insect pests, parasites, plant pathogens and soil microbes 
• Opportunities for invasive species (insects, pathogens, etc.) 
• Change in Plant Hardiness Zones, longer growing seasons 
• Shorter duration of soil and lake freezing 
• Longer mold and allergen season (health care) 
• Change in fisheries management 
• Increased number of freeze/thaw cycles (damaged roads) 
• More tile drainage, irrigation management 
• More heat advisories and heat warnings (health care/livestock) 
• Increased risk of soil erosion 
• Work on flood mitigation and storm sewer runoff 
• Growing list of impaired waters 
• Change in insurance rates/risk (large hail, flooding) 

Source: Mark Seeley’s Weather and Climate Information Resources, Minnesota Climatology Working Group 

Presenter
Presentation Notes
We are already seeing the impacts of climate change in Minnesota.  These impacts span across ecological, agricultural, health and economic domains, for example:Ecological – changing species ranges and habitats, creating greater opportunities for invasive speciesAgricultural – longer growing seasons, change in plant hardiness zones; increase stress on livestock from heatHealth – longer mold and allergen seasons; more heat advisories and heat warningsEconomic – increased insurance rates and risk due to higher frequency of damaging extreme weather events such as large hail and floodingThese are just a few of the consequences that we are already experiencing in Minnesota



Social cost of carbon policy context: power generation 
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• Social cost of carbon and electricity generation: 
• Minnesota Value of Solar: Includes the avoided environmental  

cost of solar power relative to other power sources 

• Environmental and Socioeconomic Costs Associated with Electricity Generation (a.k.a. 
“Externality Values”): Includes the external (social) costs of emissions in cost-benefit 
analysis for utilities’ resource plans and in all resource planning decisions 

• Two ways to price carbon from electricity generation 
in Minnesota: 

• Regulatory cost value (currently $9 - $34 per ton of CO2) 

• Externality cost/Damage cost value (currently $0.42 to  
$4.37 per ton of CO2) 

 

 
 

Presenter
Presentation Notes
Now, I’ll turn to the main thrust of my presentation – how are we applying the social cost of carbon to value climate impacts in Minnesota policies.Thus far, this has mostly in the realm of electricity generation.There are some other policy contexts; for example, MNDOT is using the SCC in assessing the benefits and costs of transportation projects that will mitigate GHG emissions, but I’ll talk mostly about the SCC applied to carbon emissions from the electricity sector.Two recent cases before our Public Utilities Commission involving the social cost of carbon in the planning and decision making process for energy generation:1) Minnesota Value of SolarIn determining the value of solar power relative to other power, to be used for various purposes including providing credit to solar electricity generators, the avoided environmental cost must be considered.  For the avoided CO2 emissions the commission elected to use the federal SCC.2) Environmental and Socioeconomic Costs Associated with Electricity Generation (“Externality Values”): Includes the external (social) costs of emissions in cost-benefit analysis for utilities’ resource plans and in all resource planning decisions, which I’ll be talking more about in the coming slides.There are actually two different values for the costs of carbon emissions, a price of carbon, if you will, that utilities in Minnesota must consider in their resource planning decisions.  So, for example, when a utility is deciding on fuel sources for a particular power plant, these costs of emissions must be considered.The regulatory cost value is a value used when evaluating investment decisions with multi-decade lifetimes; it is the expected cost to comply with current and future regulations.  Currently, the regulatory cost of carbon is $9 - $34 per ton CO2.  Secondly, is the externality cost, or marginal damage cost of emissions, i.e. the societal cost of current and future damages related to climate change from emitting a ton of CO2 today.  Currently this range is only less than 50 cents to just over 4 dollars per ton of CO2, well below what the federal government’s interagency working group estimated as the damage cost of carbon emissions, i.e. the social cost of carbon.In an ideal world with perfect scientific knowledge, technological capability and no political constraints, these two values would be equal, but in the real world there is certainly no guarantee that the either value will fully internalize the externality and result in the socially-optimal level of emissions.Now as I’ll go into more detail about in a bit, we and other stakeholders in Minnesota are advocating for the Public Utilities Commission to adopt the federal SCC as a damage cost value, which the PUC is on the verge of deciding whether to do or not.  If they do, the jury is still out as to how both the damage cost and regulatory cost values will be applied in tandem.



Externality costs of carbon emissions, summary 

 

 

 

 

 

Negative externality leads to over-production of emissions and electricity 
production using more polluting methods. 
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Presenter
Presentation Notes
A very brief aside to the ideas behind externalities in the context of pollution.  An externality refers to any situation where an economic transaction creates some impact, positive or negative, on  a third party that was not part of the transaction.In this context, when electricity producers generate electricity, which produce harmful emissions, and then sell that energy to electricity consumers, there is a negative externality because the social damages of those emissions not being taken into account when choosing how much electricity to produce and how to generate that electricity.Thus, without taking into account the full social costs of emissions, the market generally leads to an over-production beyond what is socially optimal of emissions and electricity production using more polluting methods.Taking into account these external costs, however, in deciding how much electricity to produce and, more importantly, how to produce it, will lead to electricity generation decisions that are better for everyone.The reason for setting externality costs that reflect these external damages, is that it requires that all utilities include in their resource plans that are presented to the PUC a consideration of the external costs of their emissions.  Thus if these costs are taken into account in deciding the quantity and methods of electricity generation, then the externality can be thought of as being internalized, avoiding the market failure of too high emissions.But, currently, the externality cost for CO2 emissions in Minnesota is less than $5 per ton, which most would say does not reflect the total damages of those emissions.So why is it so low and how are we striving to change that?



CO2 externality proceeding, history 
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• 1993: Minnesota enacts statute to quantify and establish a range of environmental costs of CO2 and 
criteria pollutants associated with each method of electricity generation 

• 1997: first CO2 externality values established based on estimation of global GDP that would be 
impacted by climate change: $0.30-$3.10/ton of CO2 

• Damage-cost approach 

• Consideration of global damages 

• 1997 to present: CO2 externality values only adjusted for inflation 

• 2013: petition to Public Utilities Commission to update values in light of current science and modeling 
tools 

• 2014: PUC defers case to legal proceeding to determine if the federal SCC is the most reasonable and 
best available measure 

 

Presenter
Presentation Notes
This story starts back in 1993 when Minnesota enacted a statute that requires electricity generators to quantify the external costs of their emissions and include these costs when making resource planning decisionsOut of this decision, in the mid 1990s, the PUC established an initial range of values for CO2 emissions, which was based on fairly crude estimation of a percentage of global GDP that would be impacted by climate change: $0.30-$3.10/ton CO2.  Although the approach was crude by today’s standards two important precedents were set:Damage-cost approachConsideration of global damagesSince then, only adjusted for inflation2013: environmental advocacy orgs petitioned to PUC update values using current science and modeling tools, and argued for the federal SCC as the best available metric for CO2 emissions.Over the past few years, we’ve been engaged in a legal proceeding to determine whether the federal SCC is the most reasonable and best available measure to determine the environmental costs of CO2.  This process is on the verge of completion.



CO2 externality proceeding, stakeholder positions 
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• Range of positions: 

• Climate change denial: anthropogenic climate change is not occurring (Peabody Energy 
Corp) 

• Climate change is real but there are serious flaws in the IWG’s decision making 
(Minnesota utilities and industrial groups) 

• The federal SCC is the best available metric (Minnesota Pollution Control Agency, 
Minnesota Dept of Commerce, environmental advocacy organizations) 

Presenter
Presentation Notes
In this proceeding there have been a wide range of positions.  Atone end of the spectrum: climate change denial.  (Peabody)  Anthropogenic climate change is not occurring, so externality value should be at or below zero.  Sought to completely discredit the credibility of the IPCC models.  In fact there are benefits, mainly to agricultural productivity of increased CO2 emissions, suggesting a positive externality of fossil fuel combustion.ALJ found little basis for these contentions and cited the U.S. Supreme Court decision that GHGs fit within the CAA’s definition of an air pollutant subject to regulation.Other stakeholders acknowledged climate change and the credibility of the IPCC, but contended that there were serious flaws in the IWG’s decision-making, and thus if the federal social cost of carbon is to be used, it requires serious modifications.Finally, the position held by the state agencies and environmental advocates has been that the federal social cost of carbon is the best available metric.



CO2 externality proceeding: key issues of the federal SCC 
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• The way the three IAMs were used 

• Choice of equilibrium sensitivity value 

• Discount rates 

• Global scope of damages 

• Time horizon 

• Marginal ton of emissions: first ton, last ton, or average ton approach 

• Accounting for leakage of emissions outside the jurisdiction 

• Accounting for uncertainty 

• Incorporation of adaptation and mitigation into damage estimates 

• Use of federal SCC as a tool for state resource planning, outside the specific context for which it 
was developed 

Presenter
Presentation Notes
I mentioned that the predominant position of the utilities and industrial groups was that there were serious flaws in the choices made by the interagency working group, and hence in the SCC values it produced.  These were some of the key concern.  I’ll highlight just a fewThe way the three IAMs were used: standardization of the three modelschanging DICE from an optimization model to simulation modelChoice of Equilibrium Climate Sensitivity value from IPCC AR4, not AR5Choice of discount rates, specifically the inclusion of 2.5% and the exclusion of 7% since this is contrary to OMB Circular A-4 directivesGlobal scope of damagesTime horizon of 300 years: not sensible to model damages past 2100Failure to account for leakage of emissions outside the jurisdictionUse of federal SCC as a tool for state resource planning, outside the regulatory context it was developed for (for federal agencies to use in cost-benefit analyses in RIAs.



CO2 externality proceeding, current status 

• April 2016: presiding Minnesota Administrative Law Judge issues 
recommendation to adopt the federal SCC with modifications: 

• Shorten time horizon to 2200 

• Exclude value derived from the 95th percentile at a 3% discount rate 

• Open separate investigation into how best to measure and account for leakage 

• July 2017: Minnesota Public Utilities Commission to reconvene with all the 
parties from the proceeding to determine state policy 
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Presenter
Presentation Notes
ALJ recommendation:Recalculate IWG SCC with 2200 time horizonExclude the 95th percentile valueEmbark on separate investigation into how to measure leakage and how to take into accountCurrent status: PUC to meet next month along with all the parties from the proceeding to consider ALJ recommendation and how to proceed



Potential impacts of adopting SCC as externality value 

Current externality values have been too low to be impactful in resource 
planning decisions and not a driver for GHG emissions policy 

• Market forces (e.g., declining cost of wind, natural gas) have had far more effect 

• Externality value generally swamped by regulatory cost value 

• Other Minnesota regulatory policies (e.g. state renewable energy standards) have had far 
greater effects 

• With the adoption of the SCC as a metric for valuing climate change impacts and 
applying this value in planning decisions, this may change 
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Presenter
Presentation Notes
Thus far, externality values have not been impactful in resource planning decisions and rarely a driver for GHG emissions policy.Rather, market forces, such as the declining costs of electricity generation from wind and natural gas relative to more polluting sources, have had far more effect.Also, the regulatory cost value, which I mentioned earlier has tended to swamp the damage cost value.Finally, other Minnesota regulatory policies, such as our state renewable energy standard have been far more of a driver than the current externality value.With the adoption of the SCC as a metric for valuing climate change impacts and applying this value in planning decisions, this may change.Particularly with the death knell of the clean power plan and the lack of federal guidance that has developed over the past few months, the social cost of carbon is especially important as a policy lever to mitigate GHG emissions from the electricity generation sector.Which, brings me to the question of what has been going on in Minnesota lately in the current regulatory landscape.



Persevering in the current regulatory landscape 
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After Trump announcement, Minnesota will 
proceed with its own climate change strategy  
By JOSEPHINE MARCOTTY  Jun 2, 2017 
 
 

 
Politics  
Without Much Straining, Minnesota Reins 
In Its Utilities’ Carbon Emissions 
By MICHAEL WINES  JULY 17, 2014  
 

Minnesota joins 'Climate Alliance' to uphold 
Paris pact 
Environment Cody Nelson · St. Paul · Jun 5, 2017  

Presenter
Presentation Notes
I am pleased that in the wake of the presidential decision to withdraw from the Paris accords, that Minnesota is one of the states that has vowed to uphold the accord.We, as a state responded emphatically to the recent presidential executive orders and federal policies (which included rescinding the interagency working group’s SCC as a representation of government policy) to maintain the CAFÉ standards, to uphold the Clean Power Plan, and maintain important regulations that address health and ecological impacts as well as climate change that have been under threat.But long before current events – the withdrawal from Paris, the likely demise of the Clean Power Plan – Minnesota has charted a strong course for reducing GHG emissions and doing its part to take accountability for its contribution to global climate change.One key example is Minnesota’s Next Generation Energy Act

https://www.nytimes.com/by/michael-wines
https://www.nytimes.com/by/michael-wines
https://www.mprnews.org/environment
http://minnesota.publicradio.org/about/people/mpr_people_display.php?aut_id=31260


Minnesota’s Next Generation Energy Act 
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Presenter
Presentation Notes
Going back a decade, Minnesota set an ambitious set of goals for reducing greenhouse gas emissions, and were fairly early adopters in addressing its contribution to climate change.In 2007, the Minnesota Legislature passed the Next Generation Energy Act, which set goals for reducing GHG emissions in the state and goals for renewable energy use and energy conservation. The Next Generation Energy Act set a goal that would reduce GHG emissions in 2015 to a level 15% below the 2005 baseline, and also for 2025 and 2050 emissions levels to be 30% and 80%, respectively, below the 2005 emission levelsAchieving Next Generation goals would get us to even lower GHG emissions than the goals of the Paris Accords.



Progress thus far … And looking ahead 
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Presenter
Presentation Notes
This just summarizes how we are doing thus far in meeting the Next Generation goals.In a nutshell, we are already behind the 2015 goal and the trajectory needed to reach our future goals.We are now seriously evaluating how we can make up this difference, including more extensive use of the SCC, possibly joining or implementing a cap-and-trade carbon trading market, making a strong push to increase adoption of electric vehicles, and improvements to building efficiency standards, among others.We’re not where we want to be, and we want every tool available to us to help bring down our emissions, including the SCC.One concern that we have is that we have repeatedly said that one advantage of using the federal SCC in Minnesota is that as the federal government updates the values, we in Minnesota can update the values that we are applying.We obviously didn’t anticipate the course the federal government would take.So, what if there is no federal SCC, or a seriously compromised SCC that doesn’t come close to reflecting full damage costs, perhaps with the federal government opting to re-value the SCC at a 7% discount rate or with consideration of U.S. damages only?We hope that the current SCC determined by the IWG and possible updates moving forward as prescribed by the National Academies, which we see as embodying the best available science on the question of what are the damage costs of GHGs will take precedence over the attempts to undo them.That’s what we as an agency will still advocate for and we’re optimistic that our state policy makers, including the public utility commission will see it that way too.



Final thoughts 

• Minnesota is committed to use the best available tools to do our part to 
mitigate climate change, including the social cost of carbon 

• With lack of federal guidance, a national dialog is essential 

• Minnesota hopes to be a key participant in these efforts 
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Presenter
Presentation Notes
This brings me full circle to what I said at the outset: this is why we are fully behind the National Academies’ recommendations to update and improve the SCC and the efforts of other states, RFF and other groups to carry forward these recommendations.  We in Minnesota hope to be a key participant and hope to be at the forefront of these efforts.It will be an interesting next few years.
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