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On June 30, 2020 the U.S. House of Representatives Select Committee on the Climate Crisis presented its report on how to solve the climate crisis (the House Plan).
  The House Plan sets the “ambitious” target of net-zero emissions by 2050 or sooner and net-negative emissions thereafter.  The Plan also calls for adoption of a “carbon pricing” mechanism to provide incentives to advance these goals.  This was supplemented on August 25 with a report from Senate Democrats making the economic case for spending $400 billion a year on reducing greenhouse gas emissions.

Meanwhile, on July 14, 2020 presidential candidate and former Vice-President Joe Biden released his own climate plan (the Biden Plan),
 which also targets net-zero emissions by 2050 or sooner.  The Biden Plan addresses the pricing issue through removal of current tax subsidies.  

One asks whether the two plans have taken the right approach.  As ambitious as they claim to be, they fall short of actually solving the problem. 

THE PROBLEM DEFINITION IMPLIES THE SOLUTION (AND VICE-VERSA)
The climate crisis is a legacy problem.  Because defining a problem determines the class of instruments to use in its solution, the place to start is to consider how the two plans have diagnosed the problem.  It also works the other way around.  Both the House Plan and the Biden Plan address the climate crisis through emission control, implying that they have defined the crisis as an emission problem.  

It is no longer an emission problem.  In fact, the accumulation of greenhouse gases (GHGs) has now made emission control obsolete as the framing idea for a climate change remedy, as the climate crisis is no longer primarily an emission problem — it is now a concentration problem.  The behavior of the atmosphere is determined principally by its chemical composition, and because the bulk of the GHGs are long-lived in the atmosphere they accumulate, changing the composition.  While GHG emissions are a major contributor to the accumulation, the atmosphere doesn’t care when, how, or by whom they were emitted; it cares only about the concentration.  Moreover, since the concentration consists entirely of GHGs previously emitted, the concentration at any given moment represents the accumulated historical emissions up to that moment.  Because its behavior at any moment is determined by the GHGs already there, the climate crisis is not just a concentration problem, it is a legacy problem.  

The problem now is not just that the CO2 concentration has reached a level that is destructive but that the level it has reached – over 417 ppm
 – is capable of creating feedback loops that cause the atmosphere to raise the concentration on its own, even if anthropogenic emissions cease.
  As a result, the problem can no longer be prevented by reducing new anthropogenic emissions.  Accordingly, defining the climate crisis as an emission problem is a misdiagnosis.
Thus, the solution cannot be emission control alone.   To address the climate crisis as a legacy problem the remedy must include controls to reduce the existing concentration.  While current and future (i.e., new) emissions must also be controlled, a remedy that focuses only on new emissions is fatally incomplete.
  And yet, while the two plans propose carbon-negative strategies in concept, they propose no definite, systematic mechanism to reduce the concentration.  Absent a mechanism for carbon removal, the existing concentration remains in place and is allowed to grow.
  Thus, even if the plans were carried out to perfection, what we would have by 2050 would be ... a climate crisis – indeed, a worse one. 

Defining the problem determines the instruments, thus, who pays.  Traditionally, instruments used for environmental protection have been judged by their efficiency, but political economy requires one to ask how those instruments allocate the cost.
  This follows closely on the problem definition:  If the definition of the problem determines the class of instruments available, then it is the particular instrument chosen that determines who pays.  

To get the emission reductions needed to reach net-zero emissions, both plans recognize all three instruments of emission control – direct regulation, regulation with trading, and intervention in market pricing.
  It is in the distinct combinations of these instruments that they differ.  One begins by examining how these instruments allocate the cost burden.

Regulatory instruments.  Consider first the two regulatory instruments, direct regulation and regulation with trading.
  Both proposed plans set out policy objectives, including regulatory standards and mandates with possible trading options, but the House Plan is much more detailed, setting out a comprehensive legislative agenda.  

Cost allocation under regulation is relatively straightforward:  the regulated industry initially bears the cost of its own compliance.  However, that cost is subsidized through the tax system to the extent the law allows,
 and the remaining cost is ultimately “passed through” to the consumer in higher retail prices to the extent market factors allow.
  The addition of trading to regulation lowers the cost, creating a savings that can be spent on compliance cost savings and/or additional emission reductions,
 but it does not change the cost allocation.  

Though further study could show more precisely how cost allocation will play out, the bulk of the cost of compliance with the regulations proposed by the two plans – either with trading or without – is likely to be passed through and ultimately paid by the taxpayer or consumer.  

Pricing instruments.  For the pricing instruments the two plans have a significant difference.  The Biden Plan focuses on removing existing tax subsidies – such as the recently enacted tax cuts and the subsidies for fossil fuels – and uses the savings toward a planned $2 trillion in federal spending.  The House Plan also proposes to remove tax breaks, calling it a “tax realignment,” but in addition it calls for a new pricing mechanism that corrects the incentives, funds research and assists affected communities.
  Though the House Plan doesn’t prescribe the specific mechanism, the pricing instrument that has momentum in the policy community, especially among economists who consider it the most efficient approach, is the carbon tax.
  
The cost allocation implications of a carbon tax are not as straightforward as those of the two regulatory instruments.  As conceptualized by Pigou
 and worked out by tradition,
 an emission tax such as a carbon tax is to be paid by the party making a purchase.
  This inflicts an economic penalty on consumers for such purchases, motivating consumers to reduce or avoid them.  The resulting decrease in demand, in turn, puts pressure on producers to reduce or avoid the tax by redesigning their products or processes or by developing substitutes.  This, in theory, will reduce damage and maximize net social welfare.  

As the Pigouvian tax places the cost burden on the consumer, by the same token it does not place the burden on the producer.  The producer’s responsibility is to collect the tax on behalf of the government and pay whatever portion it cannot pass through, if any.  Ultimately producers will have to respond to the resulting shift in consumer demand.  In the case of a carbon tax, responding to the shift in demand is not an additional burden, since what is coming is the “energy transition,” which they will still have to get through anyway, with or without the tax.  Thus, the effect of the carbon tax is only to accelerate the inevitable.  Though implicit in the design, the fact that the producer is assessed no direct cost is never explicitly stated.  But even if it isn’t spoken, it is felt.

Placing the cost burden on the consumer is in keeping with the Pigouvian design, but it also produces a reaction that Pigou did not consider – that focusing the burden principally on one set of parties would trigger a sense of inequity.
  Recognizing the political resistance,
  a common feature of carbon tax proposals has been to set up some form of rebate that returns the proceeds to the consumer.  The idea is that the carbon tax will be mo0re politically acceptable if it is made “revenue-neutral” (or close to it), that is, if it ultimately doesn’t cost the consumer anything (or not much).  But returning the proceeds to the consumer leaves the government without that revenue to cover essential obligations that will arise in the climate crisis, which over the next several decades will likely be in the two-digit trillions.
  Having levied one carbon tax, the government can't then go back and ask for a second round, so the burden of covering those obligations shifts from the consumer to the taxpayer.  But since the taxpayer and the consumer are essentially the same person, the rebate doesn’t change the outcome – what the individual doesn’t pay as a consumer s/he will have to pay as a taxpayer (or add to the deficit, for which the taxpayer is also liable).  Thus, ultimately, the rebate is illusory – the cost of climate change remains the burden of the individual, i.e., “the taxpayer/consumer.”  The rebate idea fails to appreciate that since the problem is not cost-neutral, the solution cannot be revenue-neutral.  In reality, a carbon tax paired with a rebate is just a dog chasing its tail.
  

Thus, the pricing instruments bring in a multitude of considerations, quite unremarkably, concerning price.  The hope that environmental damage can be priced high enough to change behavior always comes up against resistance, precisely because if it were high enough it would change behavior. 

Design is destiny.  In sum, misdiagnosis of the climate crisis as an emission problem gives the plans several shortcomings.  

The plans fail to solve the problem.  As noted, defining the crisis as an emission problem and controlling only new emissions leaves the legacy emissions in place so that the climate crisis will not be solved.  

The misdiagnosis generates a mispricing.  Defining the crisis as an emission problem thus divides emissions into two distinct categories:  new emissions that will be addressed, and historical emissions that will not.  This means that (both for regulatory instruments and pricing instruments) emissions having equal climate impacts are valued differently:  new emissions are burdened with the entire cost, while historical emissions are assigned zero cost.  Since the atmosphere does not care when a molecule of CO2 was emitted, the valuations given to both are entirely artificial.  

It is easy to see why the excluded historical emissions are valued artificially low.  Though they are the emissions that built the concentration that now constitutes the problem, the exclusive focus on emission control defines them out of existence – their valuation doesn’t even come up for consideration.  Economics explains why the new emissions are valued artificially high.  If only new emissions are controlled it becomes essential to get as much CO2 reduction as possible from them.  So as a practical matter the plans will require controlling the last, most expensive emissions, such as from some industrial and aviation applications, which raises the total cost of the program.  Controlling those last emissions would not be necessary if a cheaper mechanism were available to reduce the existing concentration, but no such a mechanism has been proposed.  

Given these considerations, any program that excludes historical emissions essentially introduces a mispricing.  While many have called for a pricing mechanism, what is being proposed is a mispricing mechanism.  In a sense, all the instruments for emission control are mispriced by design, as they are directed toward a partial remedy rather than toward the problem as a whole.  
The mispricing plays out in the political economy.  Conventional externality analysis concerns transactions in which parties that cause damage to others do not pay their share of the cost.  In the political economy interpretation, the incentive for externalizing also sets up an institutional incentive for a firm or an industry that benefits from the externality to use the legal and political structures to preserve the right to continue engaging in that practice – that is, to avoid being forced by some public intervention to “internalize the externality.”  Thus, what the market creates as a mispricing becomes a force in shaping the legal and political institutions.
   
The plans raise equity concerns.  Principles of equity would require that all who share in the benefits of transactions should share in responsibility for the resulting damage.
  

Under the two plans, however, not all parties would share in the responsibility.  This was considered above for the carbon tax, but it is generally true.  Having defined the crisis as an emission problem, they have eliminated from relevance the entire class of legacy emissions.  This not only excludes legacy emissions from the remedy, it also results in excusing parties that had legacy emissions from responsibility for costs associated with those emissions, leaving only the instruments of emission control as possible remedies.  As already noted, all of the instruments of emission control allocate the bulk of the cost to the consumer.
  While the cost allocation is more visible for the carbon tax,
 as also noted, 

The result is that while transactions in GHG-producing products involve both a producer and a consumer, the instruments proposed by the two plans place the cost largely on the consumer, even though the producer benefited from the transactions just as the consumer did.  Only in the elimination of tax subsidies would the industries be asked to make a direct contribution, but that is a strategy that has not been accomplished previously.  

Thus, the cost allocation in the two plans violates the equity principle.  This is not lost on the consumer, who senses that s/he alone is singled out to shoulder the burden.
  It suggests that cost allocation is a factor in the failure of climate remedies to gain political traction.
  That is, because no plan has been offered that does not single out the consumer, no remedy has been able to gain sufficient public support to overcome resistance.  The cost factor also fits neatly into the familiar argument by opponents of climate action that pairs cost with scientific uncertainty.  They ask, ‘Why should we spend money to prevent something we can’t be sure is even real?’
  As compelling as that seems, pairing cost with doubt obfuscates what should have been obvious, had reason been allowed to run its course – that the more the public doubts the climate crisis, the more likely it is to occur.  The success of these two arguments – cost equity and cost/uncertainty – in defeating that reasoning has assured that over two generations GHGs would be allowed to accumulate.  Thus, equity is critical.  Even the most efficient design does no good if for equity reasons it cannot be enacted.
  

In sum.  The shortcomings of the two plans originate in the definition of the problem.   SEQ CHAPTER \h \r 1Since it is the concentration, and not just new emissions, that determines the behavior of the atmosphere, climate remedies must address the concentration.  As shown in the foregoing analysis, remedies that have emission control as their framing idea not only misdiagnose the problem, they generate mispricings and inequities.  The failures are not incidental, they originate in and are a product of the design.  It’s as if – unwittingly, let’s assume – plans based on that approach are designed to fail.  To overcome the shortcomings one must drop all preconceptions and start over again from first principles.    

THERE HAS TO BE ANOTHER WAY

Where do we find a model that has the required elements?  A true remedy must address legacy emissions as well as new emissions, share the burden equitably between industry and the taxpayer/consumer, and generate sufficient resources to cover the burden. 
Identifying a model – but not in the Clean Air Act.  The starting point is to analyze U.S. environmental law to discover if there is an existing remedy that meets these criteria.  There is, but it is not found in the seemingly logical starting point, the Clean Air Act, which is almost entirely dedicated to emission control.  It is found instead in the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA),
 which is specifically addressed to legacy problems.  Specifically, the Superfund in CERCLA provided for retroactive liability of industries associated with the damage to pay into a trust fund that would provide resources for rapid cleanup.  

This offers a new, more appropriate model for climate change – to enact a new statute establishing a “Climate Damage Redress Fund” (CDRF), based on the principle that every ton of GHGs emitted — both in the past (hypothetically back to 1950) and going forward (indefinitely) – is assessed a charge.  

Elements of a Climate Damage Redress Fund.  Specifically, the CDRF has the following elements:  

(1) Responsible parties are assessed a series of scheduled payments for legacy emissions over a set number of years to compensate costs that would otherwise be borne by the public, as well as assessments for new emissions going forward.  

(2)   The assessments are civil and compensatory in nature, rather than retributive, thus the carbon industries’ knowledge or state of mind is not an element in establishing liability.  The assessment is like a traffic violation, where proof of running the red light establishes liability without having to establish intent or knowledge.  

(3) As a charge assessed for damage, the most economically appropriate calculation of the dollar amount per ton of GHG is the Marginal Damage Function (MDF), a term used in economics for the cost of the damage resulting from adding one ton of CO2 (or CO2 equivalent
) to the atmospheric concentration.
  The MDF would cover health, ecological, and infrastructure/property damage.
  

(4) Since every molecule of atmospheric CO2 has essentially the same damage potential no matter when emitted, the MDF applies equally to every ton covered.  And because the marginal damage increases (or decreases) as new molecules of CO2 are added (or subtracted) to the concentration, the MDF would be repriced periodically according to increases (or decreases) in the concentration.  

(5) Assessments would be charged to responsible parties (parties who emitted or caused to be emitted GHGs), but ancillary parties who facilitated such emissions may be brought in as jointly and severally liable.  By contrast with the carbon tax, CDRF assessments are paid by parties worldwide, not only by Americans.  

(6) To ensure that assessments survive bankruptcy, reorganization, or changes in equity structure, payments to the CDRF should be made from non-voting preferred shares held in trust for the benefit of the CDRF.  Since the producers’ proceeds for historical energy transactions went into shareholders’ equity, symmetry requires that the assessments for them now should be paid out of shareholders’ equity.  

(7) Because the CDRF looks forward as well as backward, a separate carbon tax is not appropriate.  What is needed is a single pricing framework that applies regardless of when a molecule was emitted.  

(8) Border adjustments will be required for imports and exports to avoid an unlevel playing field.  Because other countries have developed and will develop their own programs it will be desirable to harmonize these with the MDF and ultimately to incorporate them into international trade laws as a "Universal Climate Assessment." 
 

A program of offsets can create incentives to actually solve the problem.  While the CDRF is inspired by the Superfund concept and relies on its legal precedent,
 it does not adopt the whole CERCLA design.  Instead of involving the federal government in directing remediation, as CERCLA does, the CDRF would offer a program of independently audited offsets.  The offset would allow responsible parties to zero-out their CDRF liability for any amount of GHGs they remove from the atmosphere.
  If removal of GHGs is cheaper than paying the assessment, parties will prefer removal, which is also preferable as a matter of public policy.  Thus, while the CDRF assessments would provide resources to address the consequences of climate change, the offset program would directly reverse the cause of climate change itself.
  Essentially, the offset is a way to get the carbon industries to pay themselves to solve the problem their products caused.  

The offset program would provide incentives to accelerate innovation in carbon removal:  the greater the climate damage, the higher the CDRF assessments will be; in turn, the higher the CDRF assessments, the greater the incentive to develop carbon-negative innovations will be.  The offset program thus fulfills the need to address the existing concentration before 2050.  While many carbon-negative strategies are currently being developed,
 neither of the two plans sets out a mechanism to deploy them in the near term, so the best the two plans can do is slow the rate of increase in the concentration.  By contrast, the offset program, by reducing the concentration sooner, opens the possibility that the worst of the climate impacts might be averted.

Implementation of the CDRF:  cost pass-through.   An important distinction exists between the CDRF and the carbon tax regarding cost pass-through.  Naturally, as with the carbon tax, responsible parties under the CDRF will attempt to raise prices to cover the cost of assessments, but whether they will be able to do so is unclear.   

Under the CDRF assessments are issued as liabilities of the companies, not as taxes on consumers, and the difference could affect market behavior.  First, unlike the carbon tax where the price of each unit of energy is raised by the same amount, under the CDRF different companies will have different liabilities, resulting in different costs to cover in retail prices.  Moreover, it is predictable that some in the carbon industries, such as gasoline retailers, will respond to the competitive advantage and reorganize to provide consumers with products that contain little legacy liability.
  Indeed, it is possible for new firms that have no legacy liability at all to come into the market.  The availability of low-legacy or legacy-free products will make it harder for firms with higher legacy costs to pass their costs through to their ultimate consumers.  In addition, parties’ ability to achieve pass-through also depends upon how much of the additional cost consumers are willing to pay, which will be affected by market factors such as elasticity of demand, product dependency and brand loyalty, consumer preference, etc., which are hard to predict in advance and will fluctuate in any case.  While the CDRF introduces more variables, theory predicts that so long as there are defined property rights and low transactions costs the market should provide an efficient allocation of the burden, though precisely how much pass-through would occur remains unclear.  Still, it is reasonable to expect that the responsible parties will be unable to pass through the whole cost, so that they will have to absorb all or part of the legacy assessments themselves.  

Thus, the CDRF creates the possibility that the burden of solving the climate crisis will be shared between producers and consumers, which distinguishes it from the carbon tax in which producers would pass through the bulk of the cost.  While the precise shares of the burden remain unclear, at least with the CDRF consumers have a fighting chance through the market to make their own choices and pay what they are willing to pay. And the share the carbon industries would have to pay will drive accelerated decarbonization through the offset program.

Political economy of the CDRF.   One will ask, how can the CDRF, a fund that assesses retroactive liability against major industries, be enacted when a similar pricing instrument, the carbon tax, has met decades of resistance?  The answer is that the carbon tax is defeated by its own design.  

The carbon tax produces incentives for delay.  On its face the proposal of a carbon tax represents a tax projected to take effect in the future.  It thus also represents the proposition that until the day the tax becomes effective the price of emitting GHGs is zero, permanently zero, setting up an incentive for the carbon tax to never quite come to fruition.  This apparently has not been missed by the carbon industries, which have engaged in publicity campaigns to posture themselves as supporting climate progress, while at the same time they work quietly to make sure the day the tax will take effect is postponed indefinitely.
  Their success at this makes sure they can continue to emit at no cost to themselves – ever.
  To the carbon industries the carbon tax represents perpetual immunity from statutory liability for legacy emissions, a strategy to indefinitely avoid regulation of future emissions, and through that avoidance a means to immunize future emissions as well.
  
The CDRF produces incentives for response now.  By contrast, the proposal of a retroactive assessment under the CDRF applies liability prior to enactment, which means it is already in effect now, should it ever become law.  The proposal of a CDRF presents the industries with the risk that if at any time in the future such a proposal is enacted they would be liable for their past emissions, which under a carbon tax they would not.  Thus, for the first time, the carbon industries will have to consider that there is a price for delay.  Moreover, the longer they wait the greater that liability will be, not only because the number of years of emissions will add up but also because as more years of emission accumulate the MDF will correspondingly escalate, not just for future emissions but for emissions already made.  By being tied to the MDF, the CDRF literally internalizes the whole externality in whatever amount it exists.
  This will likely make corporate risk managers very concerned, as it raises the possibility that merely by being proposed the CDRF could reprice their firm’s balance sheet.  The industries would therefore have to consider what they can do today to solve the problem, because now the damage becomes their own problem, as they will no longer be able to postpone action costlessly.  

Counterintuitively, the CDRF is easier to enact.  Thus, while the carbon tax may seem easier to achieve politically, its own design creates incentives for it to never quite come to fruition.  By contrast, for the carbon industries the CDRF is check-mate, giving them a strong incentive to come to the table to negotiate now, just as they did in 1980 regarding the CERCLA Superfund.  Of course, the carbon industries may dodge check-mate by not allowing a redefinition of the problem to take root.  So long as the carbon industries can keep the climate crisis defined as an emission problem they can retain their built-in advantages, including their immunity.  But once the problem is redefined as a legacy problem, the terms of the debate will be forever changed, and their immunity lost.
WAKE UP AND SMELL THE CARBON  

Climate advocates are increasingly aware of the need to address the existing GHG concentration
 but remain locked into the idea of emission control,
 an approach shown by the two plans as having significant shortcomings.  Believing there isn’t any other way, advocates have to rely on the hope that when climate conditions get worse and more obvious the public will muster the political will to accept the burden upon themselves.  But that’s a lesser-of-two-evils strategy that counts for its success on the growth of one of the evils to overtake the other.  

The CDRF doesn’t take even the present concentration as acceptable.  Its offsets feature provides a mechanism to reduce the concentration, and by pricing all emissions equally under the MDF it sidesteps the mispricing and inequity that come with the exclusive use of emission control.  At the same time, it is compatible with some elements of the two proposed plans.  For example, the House Plan invites a pricing mechanism, and in part the CDRF is one.  However, it is not the pricing mechanism the policy community is thinking of.  Its adoption would require Congress to ask those who have never contemplated paying their share to contribute to the remedy.  That may be more than politicians are willing to take on.
And yet, it is what is called for by the circumstances.  No plan that exempts legacy emissions will succeed fully, and no plan that immunizes the carbon industries can address legacy emissions.  The carbon industries, having participated in the transactions that created the problem, should now share in funding the remedy.
  The current state, however, is just the opposite:  the carbon industries are not just immunized from the bulk of the cost, the taxpayer/consumer is still subsidizing them.  The reason for this, whether because of habit of thought or reluctance to confront responsible industries,
 is outside the scope of the present analysis, but it is a question deserving an answer.

There can be hope for the climate, but only if all the parties and all the emissions are part of the plan.  It is something that so far not only has not been proposed but has not been imagined.  
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� The classification of trading and emission taxes/fees together as “pricing mechanisms” is in line with the current convention.  See, e.g., “Carbon Pricing 101,” Union of Concerned Scientists (2009, 2017), ucsusa.org.  Although that convention is observed by both plans, it reflects a certain illogic and is therefore not followed in this article.  While the trading instrument does generate a market price, that price does not occur – in fact, would be meaningless – without the regulatory program of which the market is a part.  Because the regulation is an essential predicate for the market, one questions the commonly used term “market-based regulation,” which is used in the House Plan (though not in the Biden Plan).  At bottom, the term “market-based regulation” when applied in this context is not just a vacuous phrase with visceral appeal, it is a highly promotional oxymoron.  That is, how can a program be based on the market and regulatory at the same time?  Illogical as it is, the idea that emissions trading is less regulatory is deeply rooted, having originated in the first major work conceptualizing a trading instrument.  See J.H. Dales, Pollution, Property and Prices (Toronto, Univ. Toronto Press, 1968), at 97 (a trading mechanism “would require far less policing than any of the others….”).  Once this signal was given, the notion of trading came to be promoted as the absence of regulation, though that went beyond Dales’ actual intent.  See Interview of Alan Loeb with J.H. Dales, Oct. 10, 1996.  The notion of trading as a market device, rather than a creature of regulation, stuck, giving rise to terms such as “market-based regulation” and its supposed opposite “command-and-control regulation.”  Experience with successful trading markets such as in the Lead Phasedown and the Acid Rain programs evidence a different characterization – that a regulatory program can contain a market, but the market is not its basis.  While the designs of these programs left the granular choices to regulated firms to resolve as best suited themselves, the choices available to them were set in place by regulation.  Both programs contained a hard mandate implemented by enforceable targets and timetables.  So while their markets did set a price, it was for a quantity fixed by regulation.  It wasn’t quite command-and-control, but it was unquestionably regulation.  Thus, the design of these programs was for regulation to be the basis for the market, not the other way around.  Accordingly, the term “market-based regulation” is a misnomer, for what it refers to is not in fact market-based regulation – it is a “regulation-based market.”  This expresses the idea that emissions trading is a market within and based upon a regulatory regime.  When this more-accurate terminology is applied, emissions trading falls naturally into the category of regulation.  There have been provisions for trading that are strictly voluntary, such as Joint Implementation under 1605(b) of the 1992 Energy Policy Act, which in some sense one might consider market-based, but they are outside the context here.





� Industries may use the conventional deductions for ordinary and necessary expenditures, as well as the specific tax benefits for climate action such as the 45Q tax credit, which provides a credit for carbon capture.  The specific benefits may also be considered pricing instruments, in that they provide financial rewards for certain actions.   Of course, it is the opposite of a carbon tax because it offers financial rewards rather than financial penalties.





� “Cost pass-through” describes the change in market price following an increase in cost.  It is affected by market factors such as willingness to pay and elasticity, as well as market structure and the intensity of competition.  Theory asserts that the more elastic the demand and the less elastic the supply, the smaller will be the pass-through, all other things being equal, but the empirical evidence is slight.  “Cost pass-through: theory, measurement and potential policy implications,” RBB Economics, Feb. 2014.  Because of their differences in vertical structure, the rates of cost pass-through in the electricity and motor fuels industries must be considered separately.  Experience shows that cost pass-through may show some unexpected behavior.  For example, in response to U.S. regulations requiring refiners to make unleaded gasoline available, refiners priced unleaded much higher than was warranted by the increased refining cost.  What allowed refiners to do that was that prior to adoption of the unleaded mandate their messaging to the public had repeatedly argued that making unleaded would be usuriously expensive, so when unleaded came on the market the consumer was prepared to pay an exorbitant price.  As a result, rather than merely passing through the increased cost, unleaded became a profit center.  It was a win-win for their regulatory negotiation strategy – their argument won in the market even if they lost on the regulations.  This shows that pass-through is not only a matter of economic factors but also a matter of public understandings that affect willingness to pay, which in the unleaded case was trained into the consumer by the producer.  





� Emissions trading has a subtlety that only came to be recognized with experience.  In the 1970s trading was touted by its advocates as a way to lower the cost of compliance for industry, but it was opposed by environmental groups because it would introduce compliance risks without benefiting the environment.  Then the Lead Phasedown’s lead credit market revealed something trading’s advocates had not considered – that instead of applying the new efficiency savings toward lowering the compliance cost, the savings might be applied toward emission control, so that greater emission control would be possible at the same cost, changing the optimal level of control.  The possibility of splitting the savings among interests created a zone of possible agreement, eliminating the zero-sum game of regulatory negotiations and making possible political consensus.  This is the “win-win” environmental groups advocated for the adoption of trading in the 1990s.  As obvious as this would be in hindsight, it had to be discovered in practice because it had certain properties that were not set out by the early trading advocacy literature, which had identified only the benefits to industry.  See Alan P. Loeb, “Surmountable Obstacles to the Adoption of Emissions Trading Programs: The Historical Perspective,” presented at the Air & Waste Management Association Annual Meeting, San Antonio, Texas, No. A-1389 (1995).





� House Plan, supra, at 18.  In designing the pricing mechanism the House Plan sets out the following objectives:  that it be economy-wide, that it complement other tools, that it be coordinated with policies to protect low- and moderate-income households, that it complement state and local programs, that it not come at the expense of other clean air standards, and that it be protected by border adjustments.  House Plan, supra, at 286-87.  By leaving it open-ended, the House Plan made it possible to use more than one kind and/or to combine more than one pricing instrument, for example the Clean Energy Standard, which may also have a trading component.





�  The push to use a pricing mechanism has been led by economists, and among them the most supported pricing mechanism is the carbon tax.  See, e.g., Gilbert E. Metcalf, Paying for Pollution: Why a Carbon Tax is Good for America (Oxford, New York, 2019), at 54, 71.   Use of a pricing mechanism has also gained support in the business community.  For example, on September 16, 2020 the Business Roundtable announced that “… the United States should adopt a more comprehensive, coordinated and market-based approach to reduce emissions.”  It advocated “placing a price on carbon.“  Addressing Climate Change,” Business Roundtable, businessroundtable.org); see also Theodore Meyer, “Business Roundtable backs a price on carbon,” Politico, Sep. 16, 2020.  However, though until recently considered the policy of choice, the carbon tax has lost ground.  Shannon Osaka, “Priced Out: Both parties used to love the carbon tax. So why are they giving it up?” Grist, Sep. 23, 2020.  Still, carbon tax advocates remain.  On August 7, 2020, Senator Dick Durbin (D-IL) announced the introduction of America’s Clean Future Fund Act, which would set a price on CO2 emissions, starting at $25 and rising annually.  The proceeds would establish a Climate Change Finance Corporation for investment in clean energy and provide assistance to low- and middle-income households and transition assistance to impacted industries and employees.  Dick Durbin, “Durbin Introduces Bill To Fund A Clean Climate Future,” Press Release, Aug. 7, 2020; see also Shannon Osaka, “Is the carbon tax dead? Not yet, says this senator,” Grist, Aug. 10, 2020.  Two Senators, Schatz and Whitehouse, who authored the Senate Democcrats’ Report, are also reported to be strong advocates of carbon pricing, which may be an appealing option if Dems decide to enact a policy via reconciliation.   Nick Sobczyk, "Takeaways from Democrats' climate report," E&E News, Aug. 26, 2020.


� Arthur C. Pigou, The Economics of Welfare (4th Ed., 1932), Part II, Chapter IX, “Divergences Between Marginal Social Net Product and Marginal Private Net Product.”  Pigou published four editions of The Economics of Welfare (1920, 1924, 1928, and 1932), five if one also includes his earlier book Wealth and Welfare (1912).  The insight for the Pigouvian tax arose from a discussion in Henry Sidgwick, Principles of Political Economy (1883).  Sidgwick used the example of a lighthouse, previously discussed in John Stuart Mill, Principles of Political Economy (1848), to represent the case of a shared benefit that was impossible to support by charging the beneficiaries.  Sidgwick, 3rd Ed., 1901, at 406-408.  Sidgwick also recognized that markets could fail to attain the economic ideal and therefore require public intervention.  Id., at 413-14.  Pigou accepted the lighthouse example (Pigou, 1st Ed, 1920., at 159), but he took these ideas a step further, hypothesizing that just as there were uncompensated benefits regarding the lighthouse there were unrecovered detriments regarding such things as smoke nuisances.  Pigou (4th Ed., 1932), Part II, Chapter IX, at 10.  As with the lighthouse, these may result in a divergence that would require public intervention.  Pigou reasoned that by inflicting an economic penalty on the parties making purchases that cause damage they will reduce or avoid those purchases.  The resulting decline in demand will, in turn, change the behavior of producers, who will redesign their products and processes or develop substitutes in order to reduce or avoid the tax, resulting in reduced damage.  In the Pigouvian concept the market is not a perfect efficiency-generating machine:  to achieve maximum net value it requires intervention to correct incorrect incentives, and that intervention is a tax.  Pigou adopted the term “divergences” previously used by Sidgwick, instead of the term “external economies” used by Marshall.  Ultimately the field followed Marshall’s term, which by the late 1950s had been shortened to “externalities.” 





� The fact that Pigou’s analysis had become generally accepted was recognized by Ronald Coase as “the Pigouvian tradition.”  Ronald Coase, “The Problem of Social Cost,” Journal of Law and Economics (1960).  Coase thought he had a better way and criticized Pigou’s analysis, writing that in part its success came from the lack of clarity in its exposition:  “Not being clear,” he wrote, “it was never clearly wrong.”  Coase (1960), at 39.  Not content to contest Pigou’s analysis merely on the logic and math, Coase took on the empirical evidence.  Going back to research the proposition that the operation of lighthouses was a public good that had to be supplied by the government, Coase found that historically in England a good portion of the lighthouses had been run as private enterprises, though they were taken over by the government in the 1830s.  Coase, Ronald H., “The Lighthouse in Economics,” Jour. Law and Econ., 17 (2): 357-376 (1974).





� Recent discussions seem to depart from the Pigouvian approach by considering various “points of regulation” (i.e., whether the tax should be applied upstream at the producer level or downstream at the point of retail sale).  See Marc Hafstead, Resources for the Future, “Options for Carbon Pricing Design,” Carbon Pricing 101, Jun. 6, 2019, rff.org.  In economic terms, the “statutory incidence” (who is responsible to make the payment) and the “economic incidence” (who ultimately takes the hit) can be completely different parties.  See Metcalf, supra, at 91-92.  While these variations may affect the administrative cost, they don’t change the Pigouvian outcome.  Even if the tax is applied upstream, according to the prevailing view, most of it will still end up being passed through to the consumer.  Marc Hafstead, “Options for Carbon Pricing Design,” supra.





� In economic policy discussions the Pigouvian tax is ordinarily treated as a means of “internalizing the externality.”  When laid out logically it becomes clear that the party that internalizes the cost is mainly the consumer, and in part the taxpayer, rather than the producer.  The idea that industry is the cost-causer and should be made to pay by applying a carbon tax should be appropriately qualified.  





� Though policy discussions of the carbon tax are almost always in terms of efficiency, the consumer assesses its impact in terms of equity.  Thus, it is not lost on the consumer that under a carbon tax s/he alone is singled out to pay for solving the climate problem.  The objections are many – that s/he is being taxed on products s/he depends upon, for which there is often no substitute and in which s/he may have considerable sunk cost, or a strong consumer preference, or both.  This sets up a conflict.  As observed by Zina Precht-Rodriguez of the Sunrise Movement, “As a movement, we believe that no one should be able to pollute for free.  But we also believe that carbon pricing can unfairly put the burden of responsibility on the middle and working class….”  Zina Precht-Rodriguez, quoted in Shannon Osaka, “Priced Out: Both parties used to love the carbon tax. So why are they giving up on it?” Grist, Sep. 23, 2020, www.grist.org.  The impact on public acceptance is that while the public supports climate remedies in principle, the carbon tax cannot be enacted or that it can only be enacted too little too late.  One observes from decades of trying to overcome this inequity that the price the consumer is willing to pay as a carbon tax will always likely be less than the price needed to reduce emissions sufficiently.  One way to reconcile this seeming contradiction is that the That is, the consumer is unwilling to shoulder the burden of policies s/he supports in principle.  





� One explanation for the failure of the carbon tax to be accepted is that with the carbon tax the cost is on the surface and highly visible.  “[A] carbon tax places an explicit price on emitting carbon dioxide, and the price is more overt with a carbon tax than it is with other instruments.  Voters, politicians, and emitting industries see the price very clearly, and can calculate how much they think it will cost them.” Shi-Ling Hsu, The Case for A Carbon Tax: Getting Past Our Hang-ups to Effective Climate Policy (Island Press, Washington, 2011), at 10.  That explanation appears to be validated by the one experience that comes closest to a carbon tax.  In 1993 President Clinton proposed a Btu tax, a close cousin of the carbon tax, which put a price on the heat content of energy sources, with a base rate of 25.7 cents per million Btu on most sources and an additional 34.2 cents on refined petroleum products.  It didn’t succeed politically – only a greatly reduced tax applicable to motor fuels was passed, with an average rate of 13.814 cents per gallon on gasoline, diesel and special motor fuels.  “History,” Carbon Tax Center, carbontax.org.  According to one commenter, “Given its onerous impact, it should be no surprise that the BTU tax was a political nonstarter.”  Jonathan Adler, “Clinton’s Stealth BTU Tax,” Competitive Enterprise Institute, Oct. 1, 1996.  While this seems to support the visibility assertion, the next question has to be whether instruments for which the cost is less visible, such as regulation and trading, have succeeded.  For example, the American Clean Energy and Security Act of 2009 (H.R. 2454, known as Waxman-Markey for its sponsors), had cap-and-trade as its centerpiece.  Waxman-Markey passed the House on June 26, 2009 but was never taken up by the full Senate and never became law.  Ultimately there was Obama’s Clean Power Plan, a complex regulatory design that while containing trading was mostly regulatory, and that failed as well.  So one finds political failure in all of the instruments – the carbon tax, direct regulation, and regulation with trading,  If the reason for this were price visibility, we would have seen a difference, but in fact all of them went down to defeat without distinction.  Hsu seems correct in judging that the carbon tax makes the cost more visible, but the necessary follow-on question is, why is making the cost visible detrimental?  The answer is right on the surface:  it is because those who would pay that cost do not want to, but that applies just as much to the other two instruments as it does to the carbon tax.  Whether the cost of a climate instrument is explicit or more felt than spoken, the consumer knows that s/he will be made to pay the bulk of that cost.  So the actual underlying reason has to be the cost, not the visibility.  Taking this one step further, the factor that is least visible because it is never articulated is that the consumer pays but the industries do not.  That is the part that while never spoken is always felt.  In the final analysis, the objection to climate remedies is not just cost but cost allocation – that the consumer is singled out to carry the burden while other economic sectors pay little.    





� Federal costs include adaptation to climate change, rebuilding of infrastructure, relocation of military installations, providing damage insurance and compensation, stimulating research and innovation, and offering of transition assistance to those affected by loss of fossil-fuel jobs.  One estimate was made by economist Douglas Holtz-Eakin in assessing the cost of the Green New Deal, proposed as House Resolution 109 and Senate Resolution 59 on February 7, 2019.  Holtz-Eakin predicted that the cost of dealing with the electricity grid, transportation system, and energy-efficient housing in just the 2020s could be between $8.3 and $12.3 trillion.  Douglas Holtz-Eakin, et al., “The Green New Deal: Scope, Scale, and Implications,” American Action Forum, Feb. 25, 2019.  However, one might compare with these numbers the cost of the damage from not achieving these goals, which is even higher.  A study published in July 2020 estimates that climate-caused coastal flooding alone could cause $14.2 trillion.  Ebru Kirezci, et al., “Projections of global-scale extreme sea levels and resulting episodic coastal flooding over the 21st Century,” Scientific Reports 10, Article No. 11629, Jul. 30, 2020.  While exact, fully comprehensive cost estimates would be hard to generate and too speculative to be relied on, these at least provide an estimated order of magnitude.





� While the public is very sensitive to cost, the fact that the cost is actually not shifted by the rebate does not appear to be recognized.  According to a Yale report, a “revenue-neutral carbon tax,” in which the proceeds offset other taxes, is supported by 68 percent of registered voters (85 percent of Democrats, 68 percent of independents, and 49 percent of Republicans), and a “fee and dividend” program, in which the proceeds are returned to citizens in monthly dividend checks, is supported by 60 percent of registered voters (76 percent of Democrats, 57 percent of independents, and 42 percent of Republicans).  Leiserowitz, A., et al, Politics & Global Warming, April 2020, Yale University and George Mason University. New Haven, CT: Yale Program on Climate Change Communication.  Almost no one has considered that what comes back as tax reductions or dividends has to be made up by payment of other taxes or deficit spending.  Because this is not recognized by voters, the questions are, (1) what public attitudes would be if voters understood, and (2) would they actually be willing to pay a tax high enough to significantly change their energy consumption?





� The fact that firms and industries act to protect their ability to externalize by influencing the legal and institutional structure, rather than to sit by and passively react to market forces imposed upon them, suggests that their engaging in externalization is knowing and purposeful, even strategic.  In consequence, one would have to call it “intentional externalization.”  Accordingly, it is an attempt for the industries to have it both ways – to push the authorities to write rules that allow them to externalize and defend them from liability for doing so, and then claim their emissions are not intentional.  Certainly, this has been the case among the carbon industries.


� This principle draws upon the foundational postulate of civil liability found in the French Civil Code of 1804 section 1240, as amended 2016.  This was copied in civil codes worldwide, including the Louisiana Code, Article 2315, “Liability for acts causing damages,” which under (A) states, “Every act whatever of man that causes damage to another obliges him by whose fault it happened to repair it.”  Once the elements, act, damage and fault, are established, cost can be assessed to set the remedy.  Here a corollary is set out – that if the act that causes damage arises in the use of a product both the producer and consumer may share in responsibility.  Returning to first principles here to generate a rule governing the benefits and costs of transactions restores the responsibility that was eliminated by the Surgeon General’s review of lead, in 1925-26, when well established principles in common law nuisance were replaced for modern toxicological hazards by an administratively-established regime.  By restoring first principles, access of aggrieved parties to remedies for damage caused is also restored.    





� This article does not consider the remedies sought through litigation, which attempt to impose liability for past actions.  These are notoriously slow and unpredictable and do not necessarily addresses the wrong suffered by the whole population.  At present, none of these has succeeded.





� One explanation for the political failure of the carbon tax is that it displays the cost is on the surface, making it highly visible.  “[A] carbon tax places an explicit price on emitting carbon dioxide, and the price is more overt with a carbon tax than it is with other instruments.  Voters, politicians, and emitting industries see the price very clearly, and can calculate how much they think it will cost them.” Shi-Ling Hsu, The Case for A Carbon Tax: Getting Past Our Hang-ups to Effective Climate Policy (Island Press, Washington, 2011), at 10.  That explanation appears to be validated by the one experience that comes closest to a carbon tax.  In 1993 President Clinton proposed a Btu tax, a close cousin of the carbon tax, which put a price on the heat content of energy sources, with a base rate of 25.7 cents per million Btu on most sources and an additional 34.2 cents on refined petroleum products.  It didn’t succeed politically – only a greatly reduced tax applicable to motor fuels was passed, with an average rate of 13.814 cents per gallon on gasoline, diesel and special motor fuels.  “History,” Carbon Tax Center, carbontax.org.  According to one commenter, “Given its onerous impact, it should be no surprise that the BTU tax was a political nonstarter.”  Jonathan Adler, “Clinton’s Stealth BTU Tax,” Competitive Enterprise Institute, Oct. 1, 1996.  While this seems to support the visibility assertion, it calls for a follow-on question – whether, by contrast, instruments for which the cost is less visible, such as regulation and trading, have succeeded.  For example, the American Clean Energy and Security Act of 2009 (H.R. 2454, known as Waxman-Markey for its sponsors), had cap-and-trade as its centerpiece.  Waxman-Markey passed the House on June 26, 2009 but was never taken up by the full Senate and never became law.  Finally there was Obama’s Clean Power Plan (CPP), a complex regulatory design that while containing trading was mostly regulatory, and that failed as well.  84 Fed.Reg. 32520 (Jul. 8, 2019).  On June 19, 2019 EPA Administrator Andrew Wheeler stated, “The CPP would have asked low- and middle-income Americans to bear the costs….”  Wheeler, quoted in Umair Irfan, “Trump’s EPA just replaced Obama’s signature climate policy with a much weaker rule,” Vox, Jun. 19, 2019.  In sum, one finds political failure in all of the emission control instruments – the carbon tax, direct regulation, and regulation with trading,  If the reason for failure were price visibility then we would see a difference, but in fact all of them went down to defeat without distinction.  Thus, while the carbon tax does make the price more explicit, the greater visibility did not determine the outcome.  Still, the visibility argument does point to an essential question:  what specifically about making the price visible is politically detrimental?  The answer is obvious:  it is because those who would be forced to pay the cost of fighting climate change don’t want to.  This is true of all three instruments of emission control.  Whether the cost of emission control is fully visible or more felt than spoken, the consumer knows that s/he will be made to pay for the bulk of it.  So the underlying reason for political failure is not the visibility but the cost, and not just the cost in isolation but the cost allocation.  In the final analysis the objection to climate remedies is who pays – that in emission control the consumer is singled out to carry the burden while other economic sectors pay little or nothing.  In the end the visibility issue is not about whether the consumer will pay – s/he knows s/he will.  It is that the consumer burden is communicated without ever making explicit that s/he will pay and the industries will not.  The industry side of the allocation is unstated.  That is the actual invisibility factor.  





� As axiomatic as the equity principle is, one never hears it expressed in its entirely.  In keeping with the discussion above, one only hears climate proposals criticized about the amount they would cost consumers if it were adopted.  What one doesn’t hear is the flip side of the same argument – that under such a proposal the carbon industries would pay little.  It is never spoken, but it is implied and felt.





� The presence of equity issues is not new, of course.  The climate crisis has come to be seen not just as an environmental issue but as a social justice issue.  Meredith Fowlie, et al., “Climate policy, environmental justice, and local air pollution,” Brookings, Oct. 2020.  This is because the health impacts are not only significant, they disproportionately harm those with the fewest resources to respond to them.  Loma Zona, “Hotter Planet Already Poses Fatal Risks, Health Experts Warn,” The New York Times, Dec. 2, 2020.  Both plans address equity issues by designing in a redistributive skew toward certain disadvantaged groups to achieve “environmental justice.”  For example, the House plan states explicitly that it would use the proceeds of a pricing mechanism to ensure benefits to low- and moderate-income households.  However, such measures do not address the foundational equity issue – the externality question posed by the producers’ lack of contribution to pay for costs resulting from the products they produce. 


� Contrary to the current literature, the skepticism and doubt argument now used against climate action was first developed by General Motors, DuPont and Standard Oil of New Jersey (now ExxonMobil) for the Surgeon General’s review of Ethyl Gasoline in 1925-26.  At the Surgeon General’s hearing on May 20, 1925, Dr. Robert Kehoe set out a decision rule to resolve the controversy.  The proprietors of tetraethyl lead argued that its use represented a new and unprecedented exposure scenario.  While that much was correct – it was the first review of what we now recognize as a modern environmental health controversy – its acceptance as such by the Surgeon General had the effect of relieving the Surgeon General of prior common law precedents, allowing the adoption of new doctrines centered around a decision rule.  The rule created there (later named “the Kehoe Rule” after Dr. Robert Kehoe who first articulated it) was a cost-benefit logic that discounted the costs and benefits by their certainty.  See Alan P. Loeb, “Birth of the Kehoe Rule: Implications of the Surgeon General’s Review of Tetraethyl Lead, 1925-26,” presented at the American Society for Environmental History, Baltimore, Maryland, Mar. 7, 1997.  However, in 1926 the rule relied entirely on preconceptions, as no actual numbers were used in weighing the factors.  It was simply assumed that Ethyl Gasoline’s economic benefits were large and likely, while the public health costs were small and speculative, but that was good enough to win the day.  The Surgeon General issued regulations, making it the first U.S. regime of modern environmental law.  Being a case of first impression, the doctrines adopted there became precedent for decision-making related to this new scenario, but with the public’s attention turned to the Depression and the War their origin in a specific event was forgotten.  Nevertheless, by the 1960s the Surgeon General’s regime had failed dramatically, and new remedies that reversed it were adopted.  The 1970 Clean Air Act Amendments were written as a reversal of its principles broadly, and Ethyl Corporation v. Environmental Protection Agency, 541 F.2d 1 (D.C. Cir. 1976), was reasoned as a specific rebuttal of the Kehoe Rule, though in neither case did the doctrinal legacy of the Surgeon General’s review of lead ever come up.  It was no great leap for companies that had used it for decades to turn to it for climate change, and in the state of forgottenness no one could make the case that the uncertainty argument made against GHG controls was the same argument that had failed in the case of gasoline lead additive.  But more than that, it wasn’t that a useful strategy was lifted from one story and applied to a different one, as they were not actually different stories – in its essential characteristics climate change is the gasoline lead story extended.





� The assertion made here – that the cost allocation is a significant factor in the political economy of climate change – would appear to be contradicted by the strong public opinion in favor of climate action.  Surveys show consistent and growing support for action, including for a carbon tax.  This all leads one to conclude from decades of trying to overcome this inequity that the price the consumer is willing to pay as a carbon tax will alway likely be less than the price needed to reduce emissions enough to solve the problem.





� Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA),  Pub.L. 96-510, 94 Stat. 2767, codified at 42 U.S.C. 9601 et seq.   CERCLA was amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA), Pub.L. 99-499, 100 Stat. 1613, which made a number of corrections and increased the funding of the trust fund from $1.6 billion to $8.5 billion and authorized the use of contributions from potentially responsible parties.  


� EPA identified six “long-lived and directly emitted greenhouse gases” – carbon dioxide, methane, nitrous oxide, hydrofluorocarbons (HFCs), perfluorocarbons, and sulfur hexafluoride (SF6) – that become well mixed in the atmosphere.  Endangerment and Cause or Contribute Findings for Greenhouse Gases, 74 Fed.Reg. 66,496 (Dec. 15, 2009), at 66,536-7, upheld in Coalition for Responsible Regulation v. EPA, 684 F.3d 102 (D.C. Cir. 2012).  CO2 equivalence (CO2e) normalizes these GHGs and other climate influences in standard units based on the radiative forcing of a unit of CO2 over a specified time frame, generally 100 years (the 100 year Global Warming Potential).  Zeke Hausfather, “Understanding Carbon Dioxide Equivalence,” Yale Climate Connections, yaleclimateconnections.org (last accessed Mar. 1, 2021).  SF6 is the most potent greenhouse gas, being 30,000 times more potent than CO2; fortunately, there’s little SF6 in the atmosphere.  HFCs have recently come under increased regulatory control.  Under the Kigali Amendment to the Montreal Protocol the members pledged to reduce HFCs.  However, Congress didn’t ratify the Kigali Amendment, and a number of states acted independently to reduce HFCs.  On September 10, 2020 Senators Tom Carper (D-DE) and John Kennedy (R-LA) announced an agreement to a HFC phasedown as part of The American Innovation and Manufacturing Act (“AIM Act”).  They had first introduced the AIM Act in November 2019, and in September 2020 had attached it to the American Energy Innovation Act.  In its final form it was included in the appropriations/COVID relief package enacted on December 21, 2020.   See Cheryl Hogue, “Senators strike deal for US phasedown of HFCs,” C&EN.com.  The AIM Act mandated a 15-year phsedown of HFCs at the national level, reaching 85 percent phaseout by 2036 from average 2011-2013 levels.  Sen. Kennedy expressed his hope this would  “create thousands of jobs.”  The agreement also included the Diesel Emissions Reduction Act and the Utilizing Significant Emissions with Inovative Technologies Act to promote carbon capture technologies.  “Carper, Colleagues Announce Historic Bipartisan Agreement on Climate Legislation,” Senate Committee on Environment and Publilc Works, Dec. 21, 2020.





� While the tax envisioned by Pigou also represents the damage resulting, the MDF is different.  Conventionally the Pigouvian tax assesses the whole amount of the damage, but the CDRF assessment using the MDF is equal to the quantity of GHGs emitted times the damage at the margin, repriced annually.





� The first comprehensive cost/benefit analysis of climate change was conducted by Nicholas Stern, under funding from the British government.  Nicholas Stern, et al., Report on the Economics of Climate Change (2006) (“the Stern Review”).  Stern has referred to climate change as “a result of the greatest market failure the world has ever seen.”  Stern, quoted in Alison Benjamin, “Stern: Climate change a ‘market failure,’” The Guardian, Nov. 29, 2007.  Since then the data has become non-stop.  Data from the UN Office on Disaster Risk Reduction shows that there were 7,348 recorded disaster events worldwide during the last two decades, in which 1.23 million people died (approximately 60,000 per year), with more than four billion affected, many more than once.  The losses to the global economy for these events was $2.97 trillion.  By contrast, the prior 20-year period (1980-1999) saw 4,212 reported disasters from natural hazards, with 1.19 million deaths, more than three billion affected and economic losses of $1.63 trillion.  “’Staggering’ rise in climate disasters in the last 20 years, new disaster research shows,” UN News, Oct. 12, 2020.





� The purpose of a border adjustment is to avoid giving advantages to any party who might by less stringent regulation reduce the selling price of a product.  While fully legitimate in the abstract, the concrete fact is that some other countries have already made significant strides in reducing GHGs.  See Jos Delbeke and Peter Vis, Eds., Towards a Climate-Neutral Europe: Curbing the Trend, European Union (2019), which shows how the EU has been reducing GHG emissions consistently since 1990, with a 22 percent reduction by 2017.  In parallel with the decision to ratify the Kyoto Protocol the EU began studying how to put a price on carbon and in 1992 the Commission proposed a combined carbon and energy tax.  After almost a decade and a half of debate it abandoned that effort, but in the meantime in 2003 it had decided to start an emissions trading program based on the American Acid Rain cap-and-trade model, in which the cap is fixed and the market price is in response.  With experience, the targets were gradually tightened.  Id.  Though offered as reassurance that the U.S. would not be harmed economically if it imposed controls, conceivably border adjustments used broadly might add tariffs against U.S. products.  The question of harmonizing various provisions into a Universal Climate Assessment remains open.





� The issue of retroactive liability in CERCLA has been upheld by the courts.  Among the cases upholding it, the one considered definitive is United States v. Olin, 927 F.Supp. 1502 (S.D. Ala. 1996), rev'd, 107 F.3d 1506 (11th Cir. 1997).  The case is significant because, after several cases had upheld the principle of retroactive liability under CERCLA, this was the first to hold initially that CERCLA should not be so interpreted and then be reversed on appeal.  The opinion on appeal established that it was the clear intent of Congress that CERCLA be applied retroactively and that the lower court had erred in its judgment of the legislative history.  A further legal strength is that use of a liability mechanism requires that the essentials be enacted by legislation, which minimizes delegation, and that because of the reliance on a liability mechanism it may be enacted by simple majority through budget reconciliation.  CERCLA has been supported not just legally but politically.  CERCLA was enacted in the final days of the Carter administration and notably rushed to completion before inauguration of the Reagan administration.  Nevertheless, after an embarrassing mismanagement controversy Reagan ultimately embraced it, and it has been embraced by subsequent administrations, both Democrat and Republican.  Indeed, while the Trump administration has opposed other environmental laws, it has boasted of its record in Superfund cleanups.  See Remarks of Andrew Wheeler, “EPA Administrator Wheeler Delivers Remarks at AEI,” U.S. Environmental Protection Agency News Release, Sep. 21, 2020.  Political opposition to CERCLA’s principles now would be tantamount to renouncing forty years of support by the one’s own allies.  





� A trading mechanism would be developed for the offsets program so that the cheapest carbon-negative methods would be available for responsible parties to purchase and use as their own offsets or sell to others.  In the conventional terminology this would result in a second pricing mechanism, though, as discussed above, it would be achieved through a regulation-based market.





� One notes that a property of the climate crisis that has been overlooked in the conventional diagnosis – that CO2 once in the atmosphere is essentially permanent – is precisely the property that makes a retroactive liability program amenable to offsets.  The permanence of the CO2 accumulation means that those emissions are still there to offset now.  Because they are still there, the act of emitting them can be reversed given appropriate policy instruments.  Thus, the idea underlying the emission control approach – that GHGs once emitted are irretrievably beyond remedy, other than through litigation – is yet another assumed but erroneous notion corrected in the CDRF approach.





� Among these would be “CCUS” (including direct air capture, utilization of carbon in new products, and storage), plus solar geoengineering (also known as solar climate intervention) and CO2 sinks.  Under the CDRF the government does not dictate which will be deployed.  Presumably in a dynamic market of rapid innovation the industries will choose those that are most cost-effective and can be put in place most rapidly.





� An example of the gasoline market moving to quickly adapt to changing regulatory conditions is found in the Lead Phasedown in the late 1970s.  In 1979 EPA adopted rules for “small refineries” that failed to restrict that classification to those that had already existed.  44 Fed.Reg. 46275 (Aug. 7, 1979).  This unintentionally created an opening for new companies to form as small refineries in order to qualify to produce gasoline under the more lenient standards.  This was especially easy for refiners to do because EPA’s rules counted any operation that produced finished gasoline as a refinery, whether it did so by chemical processing or by mere blending.  What made this especially price-advantageous was that low-octane blending streams that would have been excluded because they required increased lead additive to bring them up to commercial octane standards were available for cheap for those who could use more lead additive.  This serves as an example that at least among parties in the petroleum sector one should expect rapid reorganization of the market in response to regulatory changes.  If the law creates an opportunity they will seize it.  Thus, in the event of a CDRF-type mechanism the market would quickly reorganize to allow those who do not have the burden of the historical liability to sell for cheaper than those who do, and the consumer could avoid the higher price of buying from those who have legacy liability.  Because of that reorganization the historical liability would not get passed through to the consumer and would remain with the producer.    





� Industry actions to develop climate initiatives are tracked by CDP, but one will have to determine from further investigation whether these initiatives are effective or whether they are only put up as token efforts for purposes of public relations.





� For example, beginning in the summer of 2020, just as the two climate plans were being proposed, Chevron heavily advertised its carbon capture and storage projects, in which it has invested $1.1 billion.  According to its website,  the company promises, “We’re taking steps to manage greenhouse gases.”  Chevron.com.  This gives the appearance that Chevron is voluntarily taking actions necessary to avoid climate change, but if one looks closely one finds its strategy is to lower the carbon intensity, which lowers relative emissions not absolute emissions and does not actually solve the problem.  The Chevron effort therefore has the earmarks of a classic corporate communications strategy to assuage public opinion in order to avoid regulation.  





� Indeed, such measures are supported by many of the carbon industries.  The commonly suggested price for a carbon tax is around $40 per ton.  “A number of fossil energy companies, including Exxon, have publicly supported the Climate Leadership Council’s carbon tax plan that proposes a $40 per ton CO2, rising at 5% above inflation per year. …  Even a $40 CO2 tax is barely noticeable for its oil business.  It would translate to about 35 cents per gallon of gasoline at the pump.  People will drive.”  Gernot Wagner, “The Numbers Behind Exxon’s Support for a Carbon Tax,” Bloomberg, Oct. 9, 2020.  David Hawkins of the Natural Resources Defense Council adds, “Exxon knows that a carbon price that protects its business plan will not protect the climate.”  Hawkins, quoted in Wagner, supra.  ConocoPhillips (CP) joined the Climate Leadership Council in 2018, and it began fuunding a political advocacy campaign lobbying Congress for a carbon tax.  However, in 2020 CP acquired Concho Resources, a producer in shale production.  “ConocoPhillips to Acquire Concho Resources in All-Stock Transaction,” Oct. 19, 2020.  Apparently, rather than leaning out its oil production plans, CP is doubling down.  Under pressure to avoid seeming out of touch with the times, the American Petroleum Institute let it be known it was considering carbon pricing.  Jennifer A. Dlouhy, “Oil Industry Trade Group Mulls Embrace of Carbon Pricing,” Bloomberg, Mar. 1, 2021.  As already noted, even if a carbon tax is not postponed indefinitely it has comparative advantages:  it has no direct cost to the industry, and so long as the customer is locked into a dependent relationship with the industry the demand will be relatively inelastic to changes in price in the short term, especially when netted against increases in the number of drivers given increases in population and propserity, so the cost to oil companies will be manageable and certainly better than regulatory alternatives.


� If the carbon industries complain that the assessment is too expensive – for example, that it would bankrupt them – they are essentially arguing that the net social cost of the economic activity in which the are engaged exceeds the net private benefits.  Their making that argument is tantamount to admitting the illegitimacy of their business, as it confesses that they have made a business out of doing more harm than good and have succeeded in doing it only because the cost falls on others rather than themselves.  It is an admission that their profits come at the expense of society as a whole, so that the net is destructive.  If getting the numbers right would bankrupt them, they aren’t actually running a profitable business after all.


� “[W]e need to stabilize and ultimately reduce greenhouse gas concentrations in order to avert major future changes in climate.  Insomuch as we don’t constrain greenhouse gas concentrations, we’ll be forced to remake how we live in a changed environment.”  Peter Huybers, interviewed by Juan Siliezar in “Environmentalist predicts more extreme heat events — and disasters linked to them,” The Harvard Gazette, Sep. 30, 2020.  See also, Michael J. Coren, "A stable climate may require a carbon removal industry twice as big as the one for fossil fuels," Quartz, Sep. 25, 2019.  And Paul Hawken, Drawdown: The Most Comprehensive Plan Ever Proposed to Reverse Global Warming (Penguin, 2017), which provides one hundred ideas on how to draw down carbon.  For the most part, Hawkens’ is a compilation of “how-to” methods and not an institutional mechanism to implement them.





� When asked directly about whether a systematic approach to reduce the existing GHG concentration has been proposed, and how one would be designed, one long-time climate advocate acknowledged that carbon removal has become recognized to be a significant issue, but he then immediately snapped into a discussion of the various natural and technological means.  Personal communication with Alan Loeb, Aug. 5, 2020.  That is, this environmentalist jumped from affirming the importance of the question to answering a different question, one that wasn’t asked, that is, what would be the technological means to achieve a reduction in GHG concentration?  Apparently, he had nothing to say about the possibility of addressing the existing concentration institutionally.  It is a sign that even among climate advocates the idea of a program to address legacy emissions has not taken hold.  





� If the carbon industries complain that the assessment is too expensive – for example, that it would bankrupt them – they are essentially arguing that the net social cost of the economic activity in which the are engaged exceeds the net private benefits.  Their making that argument is tantamount to admitting the illegitimacy of their business, as it confesses that they have made a business out of doing more harm than good and have succeeded in it only because the cost falls on others rather than themselves.  It is an admission that their profits come at the expense of society as a whole, so that the net result is destructive.  If getting the numbers right would bankrupt them, they aren’t actually running a profitable business after all.


� The notion of habit of thought as used here is not a throw-away rhetorical device.  In fact, it refers to the narrow focus of the policy community on a set of remedies that for several decades has been presented with great certainty as being complete and exhaustive.  For example, Gilbert Metcalf’s book on climate remedies gives Chapter 4 the title “Isn't There a Better Way? (No, There Isn't).”  Metcalf, supra, at 53.  If one engages in an exercise of comparing the listed instruments without first diagnosing the problem, the list of instruments considered is limited to those implied by an assumed definition of the problem.  Apparently, reliance on an assumption is what happened regarding climate instruments.  Over the course of the regulatory reform era from the mid-1970s to around 2010, in which the discussion focused on instrument choice, economists succeeded in their goal of getting acceptance for “market-based” instruments.  Having won that victory, the perspective has been to apply analysis in deciding among the instruments in the expanded toolbox, overlooking the step back of diagnosing the problem.  That is, the problem definition implies the solution (and vice-versa).  Climate change is a case of vice-versa, that is, where the remedies have been taken as defining the problem.  By this process the “market-based” instruments that were once outside the box were made part of the toolbox, with the end result that they became the box itself.  From this quick history it is clear that no rule of logic or reason limits the climate instrument choice to the box as it now is; it is really nothing more than a habit of thought, and it certainly isn’t exhaustive.  Now that that’s clear, the question that remains is, why does the list taken by the policy community to be complete not contain an instrument that would make possible direct contribution or liability of producers?





