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I am the E.T. Grether Professor of Business and Public Policy at U.C. Berkeley’s Haas School
of Business, where I also serve as faculty director of the Energy Institute at Haas. I am also
Director of the University of California Energy Institute. My full curriculum vitae is attached.

I have been invited by the Commission to address California’s overarching goals for energy
and the environment, and the effectiveness of current policy for addressing those goals. As faculty
director of the Energy Institute at Haas, I write regularly on energy issues for the Institute’s blog,
Energy Economics Exchange. In that forum, I have written on many of the issues that concern
me about California energy policy. I reference and summarize these blog posts here and I attach
copies of them

I believe strongly that California must be part of the solution to the global problem of climate
change, but I think the state’s policy has become too focused on meeting state-specific goals rather
than creating pathways for the world, including the poorest nations, to reduce greenhouse gas
emissions. I addressed these issues earlier this month in “It’s Time to Refocus Californias Climate
Strategy.”1

In confronting climate change, I think that the state should focus more effort on developing
new technologies that can reduce GHG emissions worldwide. I think that means going beyond
support for basic science research to also support costly experimentation with new technologies
and business models that may turn out to have large spillover benefits outside of California. I
explained my views on supporting research, development and deployment in a blog post in March
of this year, “In Defense of Picking Winners.”2

Part of reorienting California’s energy and climate policy must address electricity rate design
that has distorted incentives of consumers by charging rates that do not reflect the costs that
consumers impose on the system. These rates have created opaque and unfair incentives to install
distributed generation that has the effect of raising rates for those who don’t or can’t do so.
I addressed this issue in November 2013, “Rate design wars are the sound of utilities taking
residential PV seriously.”3

Finally, one of California’s most well known efforts to address climate change is our cap and
trade market for GHGs. Since 2012, I have been part of a team of outside experts that has advised
the Air Resources Board on operation of the cap and trade market. I strongly support putting a
price on greenhouse gas emissions and I think the ARB has done an admirable job of implementing
a set of complex regulations in the midst of ongoing political battles on these issues. Still, I am
concerned that the cap and trade market could be vulnerable to extreme price fluctuations. I
believe that the ARB should implement a price ceiling in the market, as I explained in a blog post
last September, “California’s Cap-and-Trade Market Still Needs a Price Ceiling.”4

I look forward to discussing these issues with the Commission.

1 http://energyathaas.wordpress.com/2014/04/07/its-time-to-refocus-californias-climate-strategy/

2 http://energyathaas.wordpress.com/2014/03/03/in-defense-of-picking-winners/

3 http://energyathaas.wordpress.com/2013/11/12/rate-design-wars-are-the-sound-of-utilities-taking-
residential-pv-seriously/

4 http://energyathaas.wordpress.com/2013/09/30/californias-cap-and-trade-market-still-needs-a-price-ceiling/



It’s Time to Refocus California’s Climate Strategy 
Posted on April 7, 2014 by Severin Borenstein 

You know this already, but let’s review: 

 Climate change is a global emissions problem. 

 California produces about 1% of the world’s greenhouse gas emissions. 

 Over the next few decades, the majority of emissions will come from developing countries. 

 If we don’t solve the problem in the developing world, we don’t solve the problem. 

 

And lastly, 

 The world is making negative progress on climate change.  Evidence of the potential for 

drastic climate change is growing, but worldwide GHG emissions and concentrations of 

GHGs in the atmosphere are still rising. Exxon’s just-released Energy Outlook, predicts 

world oil consumption will rise 19% over the next 25 years, while natural gas will rise 66%, 

and coal will be flat, no decline. 

 

Nearly all of this was known back in 2006, when California passed the Global Warming 

Solutions Act, though the massive growth in China’s coal consumption was just getting 

momentum.  Back then, the argument for California emissions targets was “leadership” 

and that is still the word one hears most often from defenders of the state’s current 

package of GHG markets and mandates. 
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I’ve heard many different meanings of leadership in the context of California emissions 

targets: 

1. Showing that the regulations and cap & trade market are logistically feasible, and developing 

implementation models that could be adopted at national and international levels 

2. Showing that people are willing to sacrifice or change their way of life to fight climate change 

3. Showing that people won’t have to sacrifice because reducing GHGs will improve the 

economy 

4. Recognizing that someone has to move first to start a worldwide movement to reduce GHGs 

 

There is something to each of these arguments (well, maybe not #3. Most economists 

think addressing climate change will be a small drag on the economy—if you don’t count 

the worldwide economic value of averting climate change). 

But it’s 2014 now.  The U.S. is further from adopting a price on GHG emissions than it 

was in 2006.  Fewer members of Congress than 8 years ago even believe climate change 

is a problem.  The three largest market mechanisms for reducing GHGs (California’s 

cap-and-trade, the EU-ETS, and the eastern U.S. RGGI program for utility emissions) 

all have very low prices that are doing little to change the course of emissions. 

http://energyathaas.files.wordpress.com/2014/04/coalconsumpregion.jpg


For these reasons, I think it’s time to have a frank review of California’s climate 

policy.  We need to refocus on how California can realistically contribute to solving the 

problem ofglobal climate change.  Reaching emissions targets for California may be 

part of that strategy, but that should not be the singular or even the primary goal. 

 

The primary goal of California climate policy should be to invent and develop the 

technologies that can replace fossil fuels, allowing the poorer nations of the world – 

where most of the world’s population lives – to achieve low-carbon economic growth.  If 

we can do that, we can avert the fundamental risk of climate change.  If we don’t do that, 

reducing California’s carbon footprint won’t matter. 

Focusing on solving global climate change would mean that a major test of any policy 

proposal would be whether it is exportable to the developing world.  It’s always hard to 

predict what will work, but “working” in California isn’t particularly valuable if the 

approach doesn’t work where most of the planet’s emissions will be coming from in the 

21st century.  GHG-reduction strategies that are very expensive – but bearable for a rich 

country – only make sense if they have a plausible path for getting to near cost 

competitiveness in poor countries. 

 

That means less emphasis on numerical measures of California emissions and more 

emphasis on learning.    What more are we likely to know at the end of a program and 

will that knowledge be applicable in other parts of the world? 

Implications of a learning-driven strategy to tackle global climate change include: 

 In procuring renewables, California’s current “least cost, best fit” approach should be 

augmented with “most learning.”  That means a new technology about which we (and the 

rest of the world) will learn a lot may get funded even if it is likely to be more expensive than 

replicating a mature technology. 

 We need greater emphasis on technology creation, both in the lab and downstream, where a 

lot of the learning goes on.  California should consider creating a Climate Change Solutions 

Institute akin to the California Institute for Regenerative Medicine.  The goal would be to 

research and develop approaches that could be applied by a large share of the world’s 

population. 



 Every California energy efficiency program needs rigorous evaluation of what worked and 

why, and what didn’t work and why not.  And we need to study where else in the world the 

same sort of efficiency policies would (or wouldn’t) be effective.  The greatest value from the 

state’s energy efficiency leadership is likely to be knowledge creation, not GHG reduction. 

 

This does not mean California should abandon pricing GHG emissions.  Putting a price 

on emissions helps boost green technologies across the board.  In addition, substituting 

cap-and-trade revenues (or GHG taxes) for income or sales taxes is a clear move 

towards improving economic efficiency and welfare. 

California’s current strategy may eventually allow us to say “we’ve done our share; now 

the rest of you need to step up.”   But that isn’t leadership when more than 80% of the 

“rest of you” are living at less than one-quarter of our standard of living.  It’s time to 

make our Global Warming Solutions Act about global solutions. 

  

http://e2e.haas.berkeley.edu/


In Defense of Picking Winners 
Posted on March 3, 2014 by Severin Borenstein 

Virtually all economists working on climate change agree that we should price GHG 

emissions.  Doing so creates an incentive to reduce emissions without the government 

directing specific technology adoptions or activity changes, that is, without “picking 

winners.” 

Nearly as many economists agree that we should subsidize basic R&D.  Doing so, 

accelerates the scientific breakthroughs that will be necessary to avoid even higher 

concentrations of carbon in the atmosphere.  Of course, we can’t and shouldn’t subsidize 

all basic R&D regardless of how nutty the idea or indirect the connection to GHG 

reduction.  We should subsidize the best ideas, that is, we should pick winners. 

 

How does an economist hold both ideas in his/her head at the same time without 

risking spontaneous combustion?  Actually, it’s not hard.  The two policies are designed 

to solve two different problems. It’s no surprise that different problems require different 

solutions.  

 

Pricing emissions recognizes that the normally efficient system of pricing goods and  

letting people choose what to buy and sell breaks down when some goods are not priced 

(negative externalities, for instance).  Thus, putting a price on emissions fixes the 

problem that exists because we currently give away the right to pollute for free. 

 

Pricing emissions is quite attractive compared to “command and control” pollution 

regulations, because the regulations don’t necessarily find the least expensive ways to 

abate the pollutant.  Pricing the emissions gives every polluter the incentive to compare 

the emissions price to the cost of abatement and then do the abatement that is less 

expensive than paying the price for emissions.  The regulator does not know as well as 

the emitters which are the most cost-effective abatement strategies.  And – critically – 

there is an alternative to regulation that is almost certainly more efficient: creating a 

price for emissions. 

 

Unfortunately, such an elegant solution hasn’t been discovered for the second problem, 

incentivizing innovation.  The economics of innovation is like the engineering of 

electricity storage: a tremendously important field where progress has been frustratingly 

http://energyathaas.wordpress.com/2014/03/03/in-defense-of-picking-winners/
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slow.  Innovation is a key driver of the economy, but decades of economic study have 

revealed few reliable facts or verified theories of how innovation happens and how 

public policy can enhance it. 

 

Still, it is well known that knowledge creation has huge spillovers that the knowledge 

creator doesn’t capture or profit from.  Ironically, this is also an externality problem, but 

this externality is positive and results in too little innovation, in contrast to the negative 

externality of greenhouse gases that results in too many emissions. 

 

 

Brightsource’s Ivanpah Solar Thermal Generator is one experiment that the U.S. 

government has picked to support 

 

Intellectual property protection – patents, trademarks, copyrights, etc – are intended to 

address innovation incentive problems, but they are very imperfect solutions.  One 

problem with IP protections is that they give the creator a monopoly for decades, which 

is probably not the best policy when we need cumulative innovations in a hurry to 

address climate change. 

 

That brings us to subsidizing innovation.  Among innovation scholars, subsidizing basic 

knowledge creation – fundamental science – is (you’ll excuse the expression) a no-

brainer.  Yes, it requires picking winners among basic science research proposals, but 

there isn’t an elegant alternative available as there is with the problem of negative 

pollution externalities.  The spillovers from basic science research are huge, hard to 

measure or control, and almost certainly best left to diffuse without impediments. 

 

http://energyathaas.files.wordpress.com/2014/03/ivanpah.jpg


More controversial is subsidizing downstream development and deployment, such as 

tax credits for building commercial-scale compressed-air power storage or a new 

nuclear reactor design.  Some economists argue that firms can capture most of the 

knowledge created from these sorts of activities and can benefit privately.  I used to be 

in that camp, but two things have changed my view. 

 

First, I’m convinced there are significant knowledge spillovers that can’t be feasibly 

captured by a firm that develops or deploys new technologies.  Furthermore, we 

wouldn’t want them to keep that knowledge to themselves even if they 

could.  Importantly, the very fact that a firm is pursuing a new technology and is still in 

business — or has gone out of business — is a critical piece of knowledge to other firms 

considering work in the area.  Seeing that a firm is making money in a new line of 

business inspires other firms to investigate the business and to investigate how the first 

entrant is doing it.  Seeing a firm fail in a new venture is also valuable information to 

others considering similar activities. 

 

 

Southern Company’s Vogtle Nuclear Power Plant — which Lucas blogged about a 

couple weeks ago —  is another government-supported project 

http://energyathaas.wordpress.com/2014/02/18/a-small-bet-with-big-stakes/
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That means that significant value from such experimentation spills over to other 

firms.  It’s a problem in all industries, but it is especially a problem in an industry with 

very high costs of experimentation — building the first small modular nuclear reactor 

isn’t like creating a new social network app — and with very uncertain value of 

success.  What makes the value of success so much more uncertain here than in most 

industries is the fact that the value will be driven as much by public policy towards 

climate change as by consumer demand. 

 

The second thing that has changed my mind on subsidizing development and 

deployment of new energy (and energy efficiency) technologies is the need to solve the 

problem of global climate change.  We desperately need the knowledge to spill over to 

the developing world so they will move out of extreme poverty along a much less 

carbon-intensive path than we have taken.  We need innovations to be adopted as 

quickly and smoothly as possible around the world, a process that will almost surely be 

hampered by anything that relies on negotiations over intellectual property 

rights.  Subsidizing innovation can be tied to disclosure and reporting requirements that 

encourage replication and further innovation. 

 

Just as with fundamental science, this doesn’t mean that every technology should be 

subsidized throughout the development process.   There are plenty of bad ideas out 

there that shouldn’t get money.  There are also plenty of plans that may work privately, 

but for which the spillovers are small.   Just as with fundamental science, this requires 

picking winners.  And because these should be experiments – the whole point is to do 

things for which the outcome is uncertain — many “winners” picked will turn out to be 

failures.  

 

And that’s ok.  We need to pick, and subsidize, the experiments that have the largest 

potential to create value in reducing GHG emissions and the largest potential for that 

value to spill over to other uses, other technologies, and other countries.  That’s not 

inconsistent with pricing GHG emissions.  It’s just recognizing that we face multiple 

challenges in fighting climate change and multiple strategies will be needed to succeed. 

  



Rate design wars are the sound of utilities taking 
residential PV seriously 
Posted on November 12, 2013 by Severin Borenstein 

Imagine walking into your supermarket with a bag of zucchini from your garden and 

saying that you’d like to trade them straight up for an equal quantity of zucchini next 

month. 

The store manager would explain that they aren’t in the business of making wholesale 

purchases at such small scale, and that when they do make wholesale purchases it is at a 

much lower price than the retail price at which they sell. 

 

Swapping zucchini today for zucchini tomorrow 

 

You can, of course, eat the zucchini you grow, the manager might say, but once you start 

trading zucchinis with the store, you can’t expect to get the same price on sales to the 

store as you pay on purchases from the store.  The margin the store makes between the 

wholesale and retail price is what pays for the building, heating and cooling, labor, and 

other costs that are mostly fixed with respect to the amount you buy. 

 

The same economics applies in electricity, only more so.  The retail price, especially in 

California, is covering a lot more than just the incremental cost of providing an extra 

kilowatt-hour to you.  In economic terms price is above the marginal cost of the 

incremental unit of energy, much further above than for goods you buy at the 

supermarket.  That price gap is paying for past losses from failed deregulation, costly 

nuclear power, expensive contracts with large scale renewables producers, and local 
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distribution systems that carry power from the grid to your house, as well as metering 

consumption, billing and account collection.  As a result, when you consume less 

electricity, the cost the utility saves is much less than the revenue they lose. 

Pricing above marginal cost means any decline in energy bought from the utility makes 

it harder to recover fixed costs, whether the quantity decline is from installing 

residential solar PV, improving energy efficiency, or just slow economic growth.  But 

buying less electricity for these reasons corresponds to growing your own zucchini (or 

just eating less zucchini). 

Net metering of solar PV is equivalent to forcing the supermarket to take your zucchini 

on an even up trade for future zucchini.  The customer gets a one-for-one credit for 

electricity it puts into the grid against future consumption from the grid.  This expands 

the customer’s opportunity to save money, though in a way that reduces the utility’s net 

revenue. 

This risk was largely ignored in the mid-1990s when net metering of residential solar PV 

was established.  It wasn’t that utilities or industry analysts failed to understand the 

simple math.  It’s that they didn’t think the exposure was very large, because solar PV 

was so expensive and the subsidies were smaller.  As recently as a decade ago, the cost of 

a residential system was still north of $10/watt, translating to at least $0.50/kWh.  Even 

with aggressive state subsidies and small federal subsidies, it was difficult to get the end-

use consumer cost below $0.35/kWh.  The average retail price for the kWh replaced by a 

solar system was generally well below that, so very few consumers could really save 

money putting in solar. 

But technology marches forward and PV panel costs have come way down.  Politics also 

marches (assign your own direction to it) and the effective subsidies for PV have 

increased substantially.  The war that is now erupting over tariff design is coming largely 

from utilities now taking distributed PV seriously. 

A decade ago, utilities saw net metering as a small indirect subsidy to a nascent 

technology that was unlikely to ever be able to compete with even the retail price of 

electricity.  With plummeting prices of solar panels and some progress on installation 

costs, along with increased federal subsidies that now cover about half the cost, 

residential PV can now lower the retail energy bill of many California consumers, 



particularly customers of the large investor-owned utilities, which have the highest 

rates. 

Two aspects of utility electricity tariffs are major contributors to the attractive 

economics of residential PV.  First, increasing-block pricing (“IBP”, higher price tiers as 

you consume more during the month) mean that for some heavy users, solar PV makes 

sense because it is replacing power on the highest tiers, where those consumers now pay 

$0.30-$0.40/kWh.  With lower costs and higher subsidies, PV has been able to beat 

those prices for at least a few years now.  That’s a major factor in the utilities pushing to 

flatten or eliminate IBP. 

But the real panic in the industry has set in this year as the net-of-subsidy cost of PV has 

dropped below even the average retail price.  Even if increasing-block pricing were 

eliminated and the big IOUs sold all residential power for their average price of about 

$0.17/kWh, solar PV could beat that for many customers.  According to a recent report 

from Lawrence Berkeley Lab (and confirmed by other industry studies and media 

reports), the full cost of a typical residential system has fallen below $6/watt and may be 

below $5/watt by now, which corresponds to $0.25-$0.30/kWh.  The 30% federal tax 

credit and what’s left of the California Solar Initiative subsidies cuts that by about a 

third.  A less well-known tax effect – accelerated depreciation for leased systems – 

transfers another 15%-20% of the cost from the end-user to the federal 

government.  The net cost to the consumer can now be $0.15/kWh or less. 

 

This is why we are hearing more often the phrase “death spiral” from the utilities.  If 

many customers act on the attractive economics of PV at home, the utility sells less 

energy and earns less above marginal cost to cover those costs of past sunk mistakes and 

ongoing fixed costs.  To make up the revenue, they would have to raise rates, which 

makes the economics of PV even better. 

So, the utilities are now desperately pushing for tariff changes that a few years ago they 

saw as only a distant dream.  Not only do they want to eliminate increasing-block 

pricing, they want to further reduce the incremental energy price by implementing a 

fixed monthly charge on each customer, aimed at covering some of the costs of retail 

distribution, metering and billing.  Most economists support such changes as they move 

electricity pricing towards a more cost-based system.  In fact, the large publicly-owned 

http://emp.lbl.gov/sites/all/files/lbnl-6350e.pdf
http://emp.lbl.gov/sites/all/files/lbnl-6350e.pdf


utilities – Sacramento (SMUD) and Los Angeles (LADWP) – already have the tariff 

design the IOUs are now fighting for.  SMUD’s fixed monthly charge is $13, going up to 

$20 in a few years. 

Not surprisingly, solar advocates love IBP and hate fixed monthly charges.  They argue 

that the proposed changes would hurt the poor – which is true if the changes aren’t 

accompanied by expanded discounts for low-income customers — though solar PV 

advocates don’t have a credible track record of protecting poor rate payers.  They also 

assert, with much less support, that solar PV adds so much extra value to the grid – by 

reducing line losses and the need for infrastructure upgrades – that solar should 

be  favored through the advantages that current tariff design gives them. 

What makes the policy debate so difficult to resolve is that tariff design is a very indirect 

way to support residential PV.  In Germany, they’ve gone with feed-in tariffs for solar PV 

instead – a direct subsidy for every kWh of energy coming from your PV system.  Much 

simpler, and allows a reasoned debate on tariff design apart from solar PV policy.  But 

also makes it easier to see how much they are paying people to eat zucchini, and how 

that is driving up the bills of the people who prefer carrots (as made clear in a recent 

article in the center/left magazine Spiegel). 

 

In the coming months, we are going to hear a lot of talk about tariff redesigns, solar PV 

penetration, and the utility business model.  Unless policy makers can separate rate 

design from residential PV policy, it’s not going to be easy to follow, or pretty to watch. 

  

http://www.spiegel.de/international/germany/high-costs-and-errors-of-german-transition-to-renewable-energy-a-920288.html
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California’s Cap-and-Trade Market Still Needs a 
Price Ceiling 
Posted on September 30, 2013 by Severin Borenstein 

Back in May, I blogged about the problem of low GHG allowance prices in the EU-

ETS.  I explained the sound reasons for having both a price floor and a price ceiling in 

any allowance market where science doesn’t dictate a single do-or-die target for 

emissions. 

 

At that time, I held up the California cap and trade market as a good example because 

the market has a price floor and I reported that the regulator (the California Air 

Resources Board, CARB) was on the way to adopting a price ceiling.  As a member of the 

Emissions Market Assessment Committee (EMAC) that advises CARB on the operations 

of the cap and trade market, I had participated in a number of meetings on a price 

ceiling policy. 

The CARB has now issued proposed changes to their policy on price containment, which 

the Board will consider at their October 24-25 meeting.  While the proposed changes are 

a small step in the right direction, they don’t go far enough to address the fundamental 

risk to the market from a surge in emissions that could cause the price of allowances to 

skyrocket. 

First, what the policy does do.  The changes that the Board will consider in October 

would permit allowances from later years (of the 2013 to 2020 program) to be shifted to 

earlier years if the price rose to a sufficiently high level.  This is a useful response to the 

concern that the first compliance period (2013-14) could have a shortage of supply.  In 

fact, it virtually assures that the price would not rise above the highest price in the 

Allowance Price Containment Reserve during the first compliance period, which is 

about $53/MT (metric ton). 

What the proposal doesn’t address is the more significant threat that there could be a 

supply/demand mismatch for the entire 8-year program.  If market participants thought 

that there were not enough allowances over the 8-year period to cover the entire 

emissions under the cap – which could result from a number of years of strong growth 

in the economy and in accompanying emissions –  then the price of permits for all 
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remaining periods would soar.    If that happened, moving permits from one year to 

another might temporarily drive down price in the “receiving” year and drive up price in 

the “giving” year, but that price differential would invite arbitrage through saving a 

permit this year to use it when it is more valuable in a later year.  One market 

participant likened the current proposal to trying to fill a bathtub by taking water from 

one end of the tub and pouring it into the other. 

The CARB staff analysis recognizes this (see pages 39-43) and CARB can certainly revisit 

the issue in the future.  Waiting too long, however, raises the risk that later policy 

changes will come after the possibility of a very tight market has become elevated by 

higher-than-expected emissions and strong economic forecasts.  Action at that point 

would be much more disruptive to the market – larger price impacts and  shifts of 

wealth among market participants, leading to more political pressures and more 

lawsuits.  It would still be better than no response at that point, but far worse than 

addressing the risk soon while it is still small. 

 

The policy that I advocated in my earlier blog post, which is endorsed by my colleagues 

on the EMAC and  many market participants (and by Rob Stavins), is a firm price 

ceiling.  The way CARB would enforce such a ceiling is by standing ready to sell 

additional allowances at the ceiling price.  Such a policy would not only limit the price in 

the case of exceptionally strong demand for allowances, it would also help deter 

speculative attacks and attempts at market manipulation.  As I laid out in my May blog 

post it makes good policy sense to be flexible on the quantity target — rather that 

sticking stubbornly to what is a fairly arbitrary numerical target — if the cost of 

abatement is much higher (or much lower) than anticipated. 

 

But, just as important, nearly everyone recognizes that California would not actually 

stick with the cap-and-trade market in its current form if the price climbed above the 

price ceiling level that has been discussed, which is about $50/MT in 2013 and rising at 

inflation plus 5% in each future year. (For context, an allowance price of $50/MT would 

raise gasoline prices about 50 cents per gallon.)  Industry, government and some 

consumer groups have made clear that they don’t think the market would survive if that 

happened.  And such a disruption in California would seriously damage the prospects 

for a multi-state, national or international cap-and-trade market. 

http://www.arb.ca.gov/regact/2013/capandtrade13/capandtrade13isor.pdf
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Some opponents say that a price ceiling would undermine the environmental integrity of 

the program.  But a price ceiling would have no impact at all if prices stayed below the 

ceiling level, so the question is whether the environmental integrity would be 

maintained if allowance prices soared and there were no price ceiling.  The common 

wisdom, that the government would have to “step in,” suggests environmental integrity 

would quickly be sacrificed in that emergency situation. 

What would happen?  The Governor has the power to suspend the market if he (or she) 

believes that it is harming the economy.  How exactly would that work?  Your guess is as 

good as anyone’s. 

Market participants can only speculate at how the state would put the brakes on an 

allowance market with skyrocketing prices.  And that’s part of the problem.  Regulatory 

uncertainty undermines market credibility, especially in times of extreme outcomes. 

Furthermore, policy made in times of crisis is often driven by political influence more 

than good analysis.  Read any book on the banking crisis, or California’s electricity 

crisis, for examples.  In this case, the emergency policy intervention would have a major 

impact on the value of every outstanding allowance (as well as the stocks of many 

firms).  The litigation would be endless.  Addressing this risk now, before a crisis occurs, 

allows for development of a plan that minimizes the net impact on GHG emissions while 

giving market participants reassurance that they won’t be faced with either disruptive 

allowance prices or disruptive emergency interventions. 

Opponents of a price ceiling also argue that it is extremely unlikely that prices would get 

to the levels at which a price ceiling would have an effect.  Analysis by myself and my 

EMAC colleagues suggests the probability could be 10%, or possibly higher. 

 

Other analyses conclude the probability is much lower, but ours is the only study that 

recognizes that there is uncertainty in the “business as usual” (BAU) emissions from 

which we have to reduce.  The other studies take that emissions baseline as a known 

path for the years of the California program, 2013-2020.  That’s equivalent to claiming 

that we know with certainty how fast the California economy will grow and how 

emissions intensive that growth will be for the next 7 years absent cap-and-trade. 

http://ei.haas.berkeley.edu/pdf/Forecasting%20CA%20Cap%20and%20Trade.pdf


The EU-ETS thought they knew the BAU emissions and were surprised when a 

recession delivered much lower numbers.  The risk in California is that the economy will 

take off, causing very high emissions and soaring allowance prices.  It probably won’t 

happen – in fact prices have been near the floor so far, which our study shows is the 

most likely outcome. But our analysis also implies that extremely high prices are well 

within the realm of possibility later in the program. 

The ceiling level that has been discussed would only have an effect if prices had climbed 

to a level that nearly all politicians and market participants think is politically 

untenable.  Until such a credible price ceiling is adopted, there remains a significant risk 

of disruption to both our economy and our strategy for addressing climate change. 
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tions in LA and Irvine, Environmental Defense symposium, Power Systems Engineering
Research Center, Public Utilities Research Center (Univ of Florida), National Association
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2011-12 Commonwealth Club, Power Association of Northern California, National Association of
Regulatory Utilities Commissioners, California Foundation for Environment and the Econ-
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2012-13 Haas Homecoming, EPRI, UC Berkeley Travers Conference, Haas alumni reunion, Haas
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Testified before U.S. House of Representatives, Subcommittee on Aviation on proposals for
market allocation of airport landing and takeoff slots at ‘slot-constrained’ airports (9/85).

Member of National Academy of Sciences panel examining the impacts of regulatory reform
(10/88).

Co-organizer and participant in Department of Transportation seminar on airline policy, in-
cluding D.O.T. Secretary Skinner and Assistant Secretary Shane, (2/91).

Participant in Department of Transportation briefing on airline policy for D.O.T. Secretary
Card and Assistant Secretary Shane, (8/92).

Co-organizer and Chair of National Bureau of Economic Research conference on “Cooperation,
Coordination, and Collusion Among Firms,” (5/93).

Testified before California joint legislative committee on electricity rates and the restructuring
of the California electricity industry (10/94).

Organizer of the winter meeting of the National Bureau of Economic Research Program in
Industrial Organization (2/95).

Testified before the California Little Hoover Commission on regulation of the California elec-
tricity industry (3/96).

Co-organizer (with Ben Hermalin) of IOfest ’96 — the first joint Berkeley-Stanford conference
in industrial organization (4/96).

Testified before the Minnesota state legislature on airfares at Minneapolis/St. Paul Airport
(6/96).

Testified before the California state legislature on market power in the California gasoline
markets and the implementation of state-mandated reformulated gasoline (10/96).

Co-organizer (with Ben Hermalin) of IOfest ’97 — the third annual joint Berkeley-Stanford
conference in industrial organization (10/97).

Testified before a committee of the Transportation Research Board on competition in the U.S.
Airline Industry (1/99)

Testified before the California state legislature on oversight and market power in the California
electricity markets (3/99).

Testified before the California state legislature on California gasoline prices and markets (4/99
and 6/99).

Organizer of IOfest ’99 — the fifth annual joint Berkeley-Stanford conference in industrial
organization (10/99).

Testified before the California state legislature on legislative proposals to mitigate gasoline price
spikes (3/00 and 4/00).

Testified before the California state legislature on proposals to lower electricity prices and
increase supplies (8/00).

Testified before the California state legislature on California electricity crisis (2/01).

Testified before the California state legislature on market manipulation in the California elec-
tricity market (5/01).

Testified before the U.S. Senate Committee on Governmental Affairs on the California electricity
crisis (6/01).

Organizer of IOfest ’01 — the seventh annual joint Berkeley-Stanford conference in industrial
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organization (10/01).

Testified before the California state legislature on implementing real-time electricity pricing
(6/02).

Organizer of IOfest ’03 — the ninth annual joint Berkeley-Stanford conference in industrial
organization (10/03).

Testified before the California state legislature on California gasoline prices (12/03).

Co-organizer (with Alan Sorensen) of the winter meeting of the National Bureau of Economic
Research program in Industrial Organization (2/04).

Co-organizer (with Catherine Wolfram) of IOfest ’05 — the eleventh annual joint Berkeley-
Stanford conference in industrial organization (10/05).

Testified before the U.S. Senate Judiciary Committee on competition in the oil refining sector
(3/06).

Organizer of inaugural CSEM oil/gasoline conference (12/06).

Organizer of IOfest ’07 — the 13th annual joint Berkeley-Stanford conference in industrial
organization (10/07).

Testified before California Assembly on Fuel Prices (10/08).

Testified before California Committee on the Twenty-First Century Economy about raising
revenues through taxes on externalities (3/09).

Co-organizer (with Dennis Carlton) of NBER Universities Research Conference on “Competi-
tion and Government Intervention in the Airline Industry” (5/09).

Organizer of IOfest ’11 — the 17th annual joint Berkeley-Stanford conference in industrial
organization (10/11).

Testified before California Assembly and CPUC on research and privacy issues related to energy
consumption data (9/13).

Co-organizer (with Ben Handel) of IOfest ’13 — the 19th annual joint Berkeley-Stanford con-
ference in industrial organization (11/13).

Co-organizer (with Ben Handel) of NBER winter meeting of Industrial Organization program
(1/14).

Organizer or co-organizer of annual Energy Institute POWER research conference on energy
markets and regulation (1996-2014).

Executive Education Teaching:

“Fundamentals of Electricity Markets,” 2-day course taught with James Bushnell (1/03, 1/04,
9/04, 1/05, 1/06, 1/07, 1/08, 3/09)

“Advanced Topics in Electricity Markets,” 1-day course taught with James Bushnell (3/07)

“Economic Fundamentals of Energy and the Environment,” 2-day course taught with James
Bushnell (4/07, 3/08, 3/09, 6/10, 7/12, 3/13, 9/13)
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Dissertations Advised (since 1995):

Chair or Co-Chair

Victor Stango, Department of Economics, 1995, chair
Christopher Knittel, Department of Economics, 1999, co-chair
Eric Emch, Department of Economics, 2000, co-chair
Bennet Zelner, Haas School of Business, 2000, co-chair
Justine Hastings, Department of Economics, 2001, co-chair
Steven L. Puller, Department of Economics, 2001, chair
Erin T. Mansur, Department of Economics, 2002, chair
Matthew Lewis, Department of Economics, 2004, chair
Celeste Saravis, Department of Economics, 2004, chair
Meredith Fowlie, Department of Agricultural & Resource Economics, 2006, co-chair
Amol Phadke, Energy & Resources Group, 2006, chair
Jennifer Shanefelter, Department of Economics, 2007, chair
Andrea Martens, Haas School of Business, 2008, chair
Ryan Kellogg, Department of Agricultural & Resource Economics, 2008, co-chair
Koichiro Ito, Department of Agricultural & Resource Economics, 2011, co-chair
Catherine Hausman, Department of Agricultural & Resource Economics, 2013, co-chair
Naim Darghouth, Energy & Resources Group, 2013, chair

Member

Matthew W. White, Department of Economics, 1995
Daniel Rascher, Department of Economics, 1997
Wedad Elmaghraby, Department of Industrial Engineering & Operations Research, 1998
Haru Connolly, Department of Economics, 1998
Kyle Mayer, Haas School of Business, 1999
Guy Holburn, Haas School of Business, 2001
Nathan Hultman, Energy & Resources Group, 2002
Pinar Karaca-Mandic, Department of Economics, 2004
Karen Herter, Energy & Resources Group, 2006
Greg Nemet, Energy & Resources Group, 2007
Matthias Fripp, Energy & Resources Group, 2008
Rob Letzler, Graduate School of Public Policy, 2008
Howard Chong, Department of Agricultural & Resource Economics, 2011
Kate Foreman, Department of Agricultural & Resource Economics, 2013
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