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One could not ask for a more highly qualified or penetrating panel, or a more succinct and useful set of statements of their views, than has been put together for this session.    And the situation is as the authors have said it is:    we are sorely in need of ideas.  

(1) Global Climate Change is a huge problem, 

(2) the Kyoto Protocol [and UNFCCC within which it sits] is the only multilateral framework we have to address it, and 

(3) the Protocol as actually negotiated in 1997 or as it has now gone into force in 2005 is inadequate in the sense that it is would be costly to achieve its goals if interpreted literally, neither the largest nor the fastest-growing emitters have signed up, and it would have made only the tiniest dent in global GHG concentrations even if it had entered into force with good prospects for compliance, and even if all countries had participated.

The authors represent a diverse representation of relevant economists’ views.   Except that I don’t think any would characterize themselves as supporters of the Kyoto Protocol.     Through a peculiar twist of fate, that is my role in this session, to defend Kyoto Protocol, at least the Clinton-Gore version of it, in the sense of declaring it a good foundation, a good first stepping stone on the most practical path if we are to address the Global Warming problem more seriously, as we should.   Nobody would claim that the text negotiated in Kyoto is free of the limitations that these authors cite.  But, as I phrased it in the title of a recent article, “You’re Getting Warmer: The Most Feasible Path for Addressing Global Climate Change Does Run Through Kyoto.”   

I am not going to catalog Kyoto shortcomings, nor go through the papers in sequence.  Rather I will try to take a positive approach, by asking what are the desiderata, the requirements, for a 2nd step in the process, a successor to the Kyoto regime of 2008-2012, commenting on the four papers as I go.    
As Olmstead and Stavins say, the list of requirements includes three questions: who participates, when (the time path), and how.    Here is how I see the list of requirements.   My first big desideratum is the same as Olmstead and Stavins, as well as Nordhaus (p. 2), Barrett (p. 3) and everyone else:  more comprehensive participation, specifically getting the U.S., China, and as many other developing countries as possible to join the list of those submitting to bind commitments.   The reasons are familiar [coverage, fairness, cost, leakage…].

The second big goal is Efficiency, which I would interpret here as some reasonable attempt to minimize the economic costs of achieving a given environmental goal.   I think the critics of Kyoto sometimes fail to give it credit for the market-mechanisms and flexibility that were built in to the treaty.   They are the primary reason why I think it a positive first step on which to build; yet could just as easily not have been in the treaty.    Most obviously, there is the international trading of emissions permits (“where flexibility”), which is critical.     The estimates of sharp cost reductions reported to Congress by the CEA in 1998 were similar to the Edmonds et al estimates cited by Olmstead and Stavins (& Wyant). But, there is also some scope for smoothing over time (“when flexibility”) in the form of averaging over a five-period, and the possibility of banking credits.     And insufficiently appreciated is “what flexibility” -- scope for substituting across the five GHGs, not just carbon dioxide, or between the GHGs and sequestration through forestation.   These kinds of flexibility not only reduce the expected value of the economic cost a lot, but they also ease response to fluctuations in the price of carbon.   I think Bill Nordhaus (p.7) sells this aspect short when he frets that price variability will be very high under a quantitative regime such as Kyoto because of low elasticity of response.
Bill Nordhaus would prefer a broader definition of efficiency than the one I have given.   If you were listening carefully, mine was cost-minimization, for a given environmental goal.   But that does not amount to full cost-benefit optimization.   He wants the numbers to be derived from “ultimate economic [and] environmental policy objectives (p.5)” Perhaps the optimal path involves shallower cuts in the earlier years and deeper cuts late in the century.  This is the result that usually emerges from the Integrated Assessment Models that Bill inaugurated and others have emulated and extended.   Olmstead and Stavins as well argue for “moderate targets in the short term to avoid rendering large parts of the capital stock prematurely obsolete, and more stringent targets for the long term…” (p.3).

Olmstead and Stavins point out, as have many, that the Kyoto Protocol fails to address future periods.  Because the problem is cumulative concentrations of GHGs in the atmosphere, not the flow as in most other kinds of pollution, an agreement that does not specify long-term measures seems worthless.

 I believe these points are right, within the terms of those models.  [Scrapping coal-fired power plants today is costly, while credibly announcing that the goals will be stringent 50 years from now would not be as costly, because it would give businessmen and consumers, and scientists and engineers’ time to plan.]  But I believe that benefit-cost maximization, though obviously right in theory, is the wrong logic in practice for two reasons.   First, the uncertainties are so great – not only regarding unknown future technologies, but even more so regarding the probabilities and nature of tremendous global catastrophes and what is the appropriate discount rate for events centuries into the future –that the standard errors on the shadow cost of carbon are on the same order of magnitude as the expected value.   Of course economic costs have substantial uncertainties too, but nothing to compare with the uncertainties on the side of the benefit of mitigation.   Surely, you will say, large standard errors don’t change the logic that we should take our best shot.   Here comes the second reason why I believe the benefit-cost approach is not practical in this context.   

Dynamic consistency.   Governments cannot bind their successors.   Call it institutional or political myopia, if you will.  But nobody knows what the objective scientific, technical, economic, and political realities will look like in the future.  Thus it is rational and sensible that the system is unable to commit to specific targets for the rest of the century.

In considering the desiderata for a successor to Kyoto, another aspect of dynamic consistency belongs on the list: standing by precedents so as to avoid the incentive for countries to stay out of an agreement as long as possible or to ramp up emissions in the meantime, so as to be able to negotiate from a higher base.   This is the principle well-recognized in legislating tax-law changes, even in so dysfunctional an institution as the US Congress, that the date on which (e.g.,) investment tax credits take effect is (retroactively) the date that the legislation is first proposed, not the date it passes.  This principle was recognized in the 1997 treaty when 1990 emission levels were chosen as the overall base-line, even while concessions were made to subsequent facts of life (for example allowing the US target to cut less than the European target, because US emissions even by then had been growing more rapidly).   I think whatever framework is established now to negotiate targets for 2013-17 and beyond, there should not be 100% forgiveness of the rapid increases that countries like the US and China have incurred in the meantime, i.e., the Europeans should get some credit for the cuts they have made.   Otherwise, whatever countries are the last holdouts at any particular stage have even less incentive to join.
 I have had the discussion about dynamic consistency with Rob Stavins, Bill and others many times.    Rob does in this paper explicitly address on the last page the question “Can countries credibly commit to the long-term program that is part of this proposed architecture?”  The answer, from Barrett and Stavins (2003) is that “once national have ratified the agreement, implementing legislation within respective nations would translate the agreed long-term targets into domestic policy commitments…This represents a logical and ultimately feasible chain of credible commitment. (p.6).”  I am afraid I just don’t agree that this is politically feasible.      Bringing up politics is problematic, because every analyst can simply pronounce the proposals of others politically infeasible, and there is no way of verifying which of them are in fact more or less infeasible than others.   But not a single member of a single delegation at Kyoto proposed measures that went beyond 2012, and it wasn’t because many of us weren’t acutely aware of the unpleasant reality that the cuts for the first budget period were but a drop in the bucket in terms of effect on climate.  Perhaps there is a reason for this empirical fact, a reason that governments cannot in this context bind their successors, that is not readily apparent to academics (and would not be apparent to me, if I had not participated in this process).
Let me try a new analogy:   the regular fiscal budget process.   My guess is that almost all policymakers in the US or Europe or other countries would agree that the budget ought to be roughly balanced over the business cycle, or in countries where debt is too high that it ought to run surplus on average to undo steadily over time the excess accumulation of debt in the past.     And yet budgets are almost always passed by politicians at a one-year horizon.   Occasionally a country sets a “medium term fiscal path” of budget consolidation over four years, or adopts an institutional constraint like Europe’s SGP or the Graham-Rudman legislation of the 1980s.    Usually these are failures.   Even where they succeed, the regime at the very most lasts a decade.  Has anyone ever proposed a 75-year path of budget deficits or surpluses to achieve long-run fiscal sustainability?   The very idea is laughable.   There is too much genuine uncertainty and too many imperfections in the political process to make such a thing feasible.   President Clinton would have been laughed out of town if he had announced in 1997 that his Administration’s CC proposal was to do almost nothing until 2050 and then institute tough emission cuts in the second half of the 20th-century – which is the strategy suggested by the Manne-Richels (1997) research.
   Certainly there would have been no rush by the engineers to develop new technologies to be ready for the big day in 2050 when the price of carbon would abruptly rise, because nobody would have believed it.
In climate policy, as in fiscal policy or monetary policy, an announcement of future plans is not in itself credible.    Nor can lock-in institutions take us as far as our models sometimes make it sound.   Problems of genuine unpredictability and political legitimacy (under democracies, elected legislative bodies have to decide how money is spent), even leaving aside the possibility of myopia or excessively high discount rates, mean that the quantitative stringency of targets will have to be set one political term at a time.   The only way to get credibility is to take some dramatic short-term action, if not agreeing to substantive short-term cuts, then passing a big national gas tax or carbon tax.  
The spirit is the same as Pizer’s (p.9) “Recognizing the evolutionary nature of a global climate policy…useful near-term steps should be the priority and should be viewed in the context of ongoing negotiations to refine the international framework.”  He tells us that New Zealand has already adopted a carbon tax, and Canada a safety valve (p.2).

The conventional wisdom has always been that big energy taxes are as politically unacceptable to the American public as Kyoto itself.    After the fiasco of the proposed BTU tax and gas tax in the first year of the Clinton Administration, one could not even mention the word “tax” out loud in a discussion of GCC options.  But that shouldn’t stop us academic economists from talking about it.   Political realities change.   If we had had true leadership in the White House on September 11, we could have had such taxes adopted, in a bid to reduce dependence on oil from the Middle East, with the proceeds going either to cut other taxes or to fight a war on terrorism or both.  I suggest we should be ready with such a plan on the shelf for the next shock (a 9/11 with weapons of mass destruction, a loss of oil from the Gulf, or the overthrow of governments in Pakistan, Saudi Arabia and Egypt by radical anti-Western regimes.)
Robustness under uncertainty.   

When I say that I am prepared to defend Kyoto, I mean two defining aspects of that treaty.    First, the desirable market mechanisms.    I am not, however, a fan of CDM, JI, or other project-based credits, as Pizer (p. 2, 7) seems to be.  I think the problems of baselines and “additionality” are insurmountable, and the use and abuse of such provisions will probably only undermine the respectability of international trading of emission permits – for countries that have agreed to baselines – where there is at least a hope of compliance because there is at least something to comply with (as opposed to deals to buy pieces of paper with no property rights).   Second is the adoption of quantitative targets for countries.
Nordhaus (and Cooper, and many other economists, including me until 1997)  prefer price targets to quantity targets, or more specifically a global carbon tax.   Their arguments are as valid as they are familiar.    One of the most important is robustness under uncertainty.

But let me pick one major problem with the beloved global harmonized carbon tax (HCT; Nordhaus,  p.4): what is to determine the baseline?    Lots of countries already have lots of government policy measures governing energy and the environment.   Europe has long had very high taxes on petroleum products.    Britain phased out coal in the 1980s.  Others have phased out subsidies.  Many signatories are currency undertaking major further steps.    It is neither “fair” nor  intertemporally consistent to say that they must add a new carbon tax at an internationally unified rate.   What if their existing array of policies already comes very close to a carbon tax?  Are they then exempt?   It’s not that these problems are totally insoluble; the point, rather, is that they are on the same order of magnitude as the practical problems with agreeing quantitative targets that the critics like to point out.   With one difference:  the signatories at Kyoto have already demonstrated (contrary to my predictions, at least) that they can in fact agree differentiated national targets.

The main point is that harmonizing taxes internationally seems to me infeasible while agreeing quotas internationally is feasible, however countries choose to implement their commitments domestically – and a carbon tax would be my first choice for US domestic implementation, if it were politically acceptable.
Even domestically, however, I am not sure I fully agree with Bill’s 5th argument (page 7-8) for a carbon tax over quantity measures, a claim for the general fiscal inferiority of quantity controls.   Of course we all agree that they should be auctioned off where possible, making them equivalent to a tax (absent uncertainty).   It may be necessary to allocate some quotas to some stakeholders either on the grounds of who uses the carbon (grandfathering), who is most badly hit (pass-through of incidence), or who otherwise might succeed in blocking the whole program (the politically powerful).   He is also correct to point out in his 6th point (p. 8), that some of the permits may be handed out on the basis of cronyism or corruption (for example in countries where the administration is politically close to energy interests and does not feel constrained by transparency and the rule of law).    But all of this applies also to tax revenue.  My own judgment as to what is most practical is initially, in the early years, to auction half the quotas, and distribute the other half to those who have a valid claim to being adversely affected, as transparently as possible, and to make it clear from the beginning that the share of permits that is to be auctioned off will in the future gradually rise to 100%.   I would also earmark the revenue for other worthwhile causes (of which paying down government debt is one).
I definitely agree with Nordhaus (p. 6), Olmstead and Stavins, and earlier work by Pizer (2002) and many others, on the desirability of a hybrid system such as an escape clause, a tradable permit scheme plus a promise to sell additional permits at a pre-specified price cap if necessary.  Within the White House in 1997-98, the CEA argued clearly for the addition of such a mechanism, also known as a safety valve, to the Kyoto treaty; but we were outmaneuvered by other agencies – an unholy alliance of some agencies who thought that the Kyoto targets would be far more costly economically than our models were suggesting (Treasury) and those who thought that the targets would be far less costly (the techno-optimists at DoE and elsewhere).  I still agree it would be a good addition to future iterations of the treaty.  It seems to me that the quantity-price hybrid that we all seem to favor would address virtually all the problems arising from uncertainty as well as a simple price system would.

Since I have mentioned techno-optimism, I will take a digression on the half of Scott Barrett’s paper that deals with “breakthrough technologies,” which he says is a public good that the Kyoto Protocol disregards.  I think it is ironic that treaty-haters such as the Bush Administration (on the “right”) have now unknowingly joined the environmentalist techno-optimists such as Amory Lovins (on the “left”) in suggesting that technology such as hydrogen automobiles can solve the problem painlessly without having to raise the price of carbon through binding measures such as taxes or tradable permits.   I do buy the arguments of QWERTY path-dependence or technological lock-in and globally increasing returns to scale in some technologies (p. 9, citing Paul David, 1985).   The market left to its own devices does not always “get it right,” in the sense that we may all still be using the internal combustion engine even when some alternative automotive technology (say fuel cells) that saves energy is scientifically feasible.  Once the infrastructure of oil pipelines, refineries, gas stations, automobiles highways, and so on, is in place – both the physical infrastructure and the know-how – it is not economically profitable for any company to try something else on its own.   The year after Al Gore wrote a heretical paragraph saying this in his book Earth in the Balance, he was ridiculed and pilloried for it in the 1992 presidential campaign.    10 years later, starry-eyed promises of the hydrogen-powered vehicle became the Bush Administrations excuse for doing nothing about Climate Change.  
In both cases, whether techno-optimism comes from the left or the right, I am opposed.    First, “technology” is too often used as an excuse to do nothing that would impose any costs on anybody, in other words to do nothing.  Invoking technology leads to self-delusion and inaction.   Of course new technologies have to be a huge part of the solution.  But I believe that in general price is the best mechanism to create incentives for the development and adoption of new technologies.   Technology is not a policy lever.  Price is the policy lever and technology is the intermediating variable to attain the goal of cutting emissions.  My analogy: if the goal is individual weight loss, increasing ones heart rate is not the policy tool but the intermediating variable through which exercise operates.   I realize the arguments about breakthrough technologies.   
But that leads to my second objection:   saying “breakthrough technologies” does not get around the old point about the difficulty of “picking winners” : that the government is not better at identifying the technologies of the future than is the private sector – given the right price incentives.   [I personally have no idea of the right answer is fuel cells, hydrogen, renewable energy, biomass, NGCC, nuclear, fusion, sequestration underground, etc.]    If the government helps things along, it is like to make choices that are ignorant and corrupted by special interests.  This is true even in the U.S. (looking at ethanol, “Clean Coal” spending, other big handouts to energy and agricultural interests, often in the name of the environment.)   And yet Scott Barrett seems propose that governments should choose winners in the venue of negotiations over a multilateral treaty no less.   I don’t mean here to detract otherwise from Scott’s paper, which nicely combines some concise math and references to more extensive writings to make some important points regarding desirable treaty design.

Equity   The developing countries point out that it was the industrialized countries, not they, who created the problem, and they should not be asked to limit their economic development to pay for it.  I agree with this.
Enforceability (politics).   No country will agree to a treaty that will impose disproportionate economic costs on it, if they somehow agree to a plan that turns out to have this consequence expost, they will subsequently back out.
==
Let us return to the question of robustness under uncertainty.  Even before we get to an escape clause, we can tinker with the Kyoto framework in future rounds to make it more robust with respect to unknown future developments in the desired degree of stringency, arising from growth surprises, technology surprises (e.g., will fuel cells work?), climate surprises (whether their importance lies in the changing state of scientific knowledge, popular priority on the question or both) and so forth.    Deciding the targets four years at a time allows a lot of room to accommodate future developments, but I agree that, from now on, there must be some greater degree of forward-lookingness in the agreements, even if it would be too constraining to write down a complete set of targets for each country from now to 2100.
So what is the answer?  What could be the next step after Kyoto, that balances the needs for comprehensive participation, efficiency, dynamic consistency, robustness under uncertainty, equity, and enforceability?


As a framework.  I like Scott Barrett’s three-stage game, (1) countries decide whether to participate, (2) parties choose abatement levels collectively, and (3) non-parities choose their abatement levels.   But I don’t think the entire path can be chosen at once.  Rather we need a sequence of negotiations, all of which fit within a common framework.   As in the 50-years of post-war GATT negotiating rounds,  if the early stages work, then confidence in the process will build, and progressively more countries will join.


First, a threshold for participation, something like one ton of emissions per person (rather than an income threshold; why penalize economic growth, if it is clean).


Second a sequence of targets for participants.  The overall cut in global emissions is negotiated a decade at a time, since looking a century ahead is impractical.   Of course permits are internationally tradable among participants.  The allocation of quotas across countries in any given budget period is done according to a nested sequence of formulas for emissions, that is very general for the distant future, and becomes increasingly specific as the budget period in question draws close.   At the most general level, the formula, probably phrased as cuts from BAU paths, includes 1990 emissions, emissions in the year of the negotiation, population, income, and perhaps a few other variables like whether the country in question has resources like coal or hydroelectric power.   

One property is that, as the limiting special case when tau is zero, i.e., at the moment a country joins for the first time, the agree target in the near-term is equal to its BAU level.   This assures that in expected value, the country does not lose economically, but can only gain by the right to sell permits, in the first budget period, thereby giving it an incentive to join.  Existing members gain economically from the right to buy cheap reductions from the joining developing countries.  The world environment benefits as well, by pre-empting leakage even within the first budget period, aside from the benefit of having the country in the system for the longer term.   For the US, 2008-2012 would (retroactively) be considered the first budget period.    This recognizes the reality that large cuts relative to what in 1997 appeared to be the US BAU path – as are implicit in the Kyoto numbers for 2008-2012 that the US has since rejected – would by now be so costly economically that even a very pro-environment government would not agree to make them.
In the second budget period of participation, countries are asked to make more serious cuts: their target cuts relative to BAU assign less weight to emissions in the year of negotiation, and more to 1990 levels.   To give some reasonable degree of progressivity, targets for emission per capita also assign some weight to income per capita (in the same way that the targets actually agreed on at Kyoto could be viewed retroactively as having done – Frankel, 1999).    To further entice developing countries, who fear being made to ask larger cuts in the long-run, the framework of a nested sequence of formulas would not rule out the possibility that the target for emissions per capita in the limit as t goes to infinity, puts zero weight on income or past levels of emissions, and complete weight on equal levels per capita.
� I should note that CEA found the Manne-Richels model to be the most useful of all that was out there, as of early 1997, for our specific purposes.)
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