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Thank you for inviting me to speak to you today.  

In “An Inconvenient Truth”, Al Gore described climate change with Winston Churchill’s line: “we are entering an era of consequences”.  To a significant and unappreciated degree, these consequences have resulted from the way we have regulated our electric power industry.  Those regulations have been directly responsible for a massive and unnecessary release of CO2 into the atmosphere, and to an equally massive overcharge for electricity over the past century.  However, there is a silver lining: a convenient truth, if you will.  Namely, those of us who step up to address these challenges now will make a lot of money while we reduce atmospheric CO2 concentrations.  

We will do so by making the most of the tools and technologies presented here today.  As we do, we will address not only the environmental consequences of global warming, but also the economic consequences of a century of electric-sector inefficiency.

Environmentally, we are observing not merely an increase in temperature due to humanity’s actions, but an acceleration in the rate of change.   The Greenland ice shelf is melting a little faster each year, which could ultimately cause sea levels to rise 7 meters – flooding Florida, Manhattan, Boston and other low-lying coastal regions.  Thawing tundra in Siberia is now releasing frozen methane, which – if not addressed – will release a global warming potential equal to the entire current volume of GHG pollution in the atmosphere. 

These are just two examples, but the non-linear nature of the changes is their most under-appreciated feature.  As Churchill noted, government policy is by its nature reactive.  Businesses and individuals are better at planning for the future, but tend to assume linearity: Can someone complete this sequence for me?  1, 2, … 4, 8, 16.  See?  Atmospheric CO2 concentrations began to rise in the industrial revolution, but we have only just started to see the resulting “hockey stick” of temperature rise, and so we struggle to connect cause and effect in spite of the urgency upon us.  Regulation will eventually respond, but for the foreseeable future it will likely be too-little, too-late.  Given the irreversibility of many climate phenomena, this is deeply frightening.  

A big reason for our regulatory inaction to date is that the electric industry has an enormous vested interest in the status quo.  Nationally, approximately one-third of our CO2 emissions come from electricity generation, with the balance coming from transportation and heating.  However, the electric sector is unique amongst these in its utter failure to conserve.  Competitive pressure has driven US industrials to consume a little less energy per dollar of revenue every year.  Skip Laitner of the US EPA recently calculated that industrial energy efficiency has been the single biggest new supply of electricity over the last decade.  By contrast, the US electric industry is less energy-efficient now than it was in 1880, and only half as efficient as it was in 1920.  Indeed, if we only returned to the efficiency level that the electric sector had in 1920, we would reduce our national CO2 emissions by 1 billion tons per year.  

Talk about an inconvenient truth!  The red herring in the greenhouse gas conversation is the quantification of economic cost.  Near-term CO2 reductions have economic costs only if the low-hanging fruit of energy efficiency has all been plucked.  Clearly, this is not the case, but we continue to assume that our market-based economy already provides ample reward for efficiency, and therefore further opportunities must not exist.  This assumption is only half true: markets do reward efficiency, but the electric industry hasn’t been exposed to the discipline of competitive markets since the 1910s. In the early part of the 20th century, we struck a regulatory deal with electric utilities that essentially said “you get a monopoly, but in exchange have an obligation to serve all customers in that territory, and government gets to set your price”.  In theory, this enables the dispersal of electricity’s benefits while preventing monopoly abuses of power.  In practice, it has created an enormous disincentive for efficiency, since any reduction in costs compels lower revenues. 

And so we make and distribute electricity at the efficiency of a Russian bread line.  Neither R&D, nor transmission upgrades nor the hydrogen economy will fix this problem.  We simply need to apply what we know about market economics to America’s biggest industry: electric utilities.  Unfortunately, California’s botched restructuring has put the political brakes on reform for the foreseeable future, but global warming marches on, and Churchill’s full quote bears repeating: 

“The era of procrastination, of half measures, of soothing and baffling experiments is coming to a close.  We are entering an era of consequences.”

These consequences have not been merely environmental.  After all, fuel is the single biggest operating cost in the electric sector, and that cost gets passed right onto us electric ratepayers.  Last year, the electric industry had revenues of $270 billion, and if they had produced the same number of kilowatt-hours at the efficiency they achieved in 1920, it would saved consumers almost $100 billion.  Can you name another industry where you can have a 37% price reduction just by deploying 90 year old technology?

But the full economic costs go far beyond your monthly bill.  From 1900 until 2000, delivered, inflation-adjusted electricity costs fell every year, with the exception of a brief anomaly after the second OPEC oil shock in the early 1980s.  Upstream, fuel discoveries outpaced demand growth, environmental impacts were not charged to the consumer and global energy politics were relatively stable.  On the electric side, land was cheap, transmission was relatively easy to site and low-marginal cost baseload power – first hydro, then coal, then nuclear – was steadily brought on line to minimize the need for more expensive oil and gas-fired plants.  All those causes have reversed, and since 2000, energy costs have risen every year.  Few appreciate the importance of this shift.

Robert Solow won a Nobel prize in economics for observing that classical economic theory is incompatible with economic growth.  If supply and demand always drive prices down to the marginal cost, there should be no residual profit for businesses to reinvest.  Solow concluded that historic growth must have been the result of technological progress, but many economists were not satisfied with this answer.  Among the most notable has been Robert Ayres of INSEAD who spent a career examining this issue as a practicing economist and physicist.  He has found that over the last century, once one-off events like women entering the workforce and industrialization are accounted for, residual GDP growth is almost perfectly predicted by falling delivered costs of useful energy.  As energy prices now rise, all of our eggs are in one rather risky basket, waiting for as-yet unknown one-off, non-repeatable events to ensure future growth.  On the one hand, this plays to our national strength as innovators.  However, it is clear that this innovation must ultimately lead to a restructuring of the electricity industry to provide incentives for efficiency and neither state nor federal regulators have yet shown an appetite for reform.  

Their inaction will have consequences.

So how should we chase efficiency?  First and foremost, via CHP.  It is a fact of thermodynamics that any electric system which does not rely on CHP is implicitly wasting more than half of its raw material purchases.  This is environmentally irresponsible and economically stupid.  Since heat is not readily transportable, this also means shifting our generation infrastructure closer to the thermal load, thus bypassing the single most expensive component of the electric grid: the grid itself.  A new central power station can be built for as little as $500/kW, but the transmission and distribution required to get that power to your meter adds another $1300/kW on average.  Since ratepayers underwrite all utility capital investments, local CHP will lead directly to lower electric rates.  Freeing up overburdened transmission will also boost the reliability of the grid.    Nationally, transmission investment has not kept pace with load growth since the 1970s, and this has led to steady reductions in the so-called “reserve margin” in the system.  Where we used to have a grid sized to handle 30 – 40% above the anticipated peak load, many parts of the country are now operating at closer to 5 – 10% margins.  This exposes us to risks not only from peak demand spikes, but also from local system disruptions, as we lose the ability to route around trouble spots.  As the 2003 blackout showed all too clearly.

Still further economic gains will be realized as lower demand for upstream fuels drives down clearing prices.  A recent ACEEE study found that even modest deployments of energy efficiency could lower natural gas spot prices by 20%.  Truly embracing CHP would do vastly more: the US currently produces 9% of its power from CHP plants, but many industrialized nations are far higher, with Denmark and the Netherlands approaching 50% penetration.  Finally, when CHP is deployed by anyone other than the electric utility (as over 95% of it has, to date, been) ratepayers are not required to bear capital risk.  One need look no farther than Seabrook to get a sense of the fiscal discipline we would all benefit from if utility managers had no prospect for ratepayer bailout.

Add up all of these values and it is not at all unreasonable to expect complete market liberalization to reduce electricity rates by at least 50%.  It is one-off and it is non-repeatable.  And it is exactly what the future of the economy needs. We are limited not by technology or potential, but simply the courage to act.

So what is the potential?  A recent EPA analysis identified 96,000 MW of “recycled energy” that could be produced just from presently wasted energy streams – from gas flares to waste heat recovery.  There is another 140,000 MW of CHP potential, 23,000 MW of which is in the Northeast.  In total, this is more than twice the national installed nuclear base, but it is vastly more economical, and without the long-term risks.  Every one of these projects would save energy, lower energy costs, reduce pollution and boost the reliability of our power grid, all while generating a return to their investors, following the example of the 84,000 MW already installed in the US.

Indeed, if the only options to improve our environment, grid reliability or national security entailed greater economic costs, we would have a real problem.  However, the decades of electric sector inefficiency have created an enormous volume of low-hanging fruit, whereby businesses like yours can facilitate national environmental and national security benefits purely by pursuing your own financial self-interests.  

Which brings me to why this matters to you.  None of what I have said makes a lick of difference to the way your business ought to deploy its scarce resources, except for what it implies about investment opportunities.  As long we continue on our current tack, there will be massive opportunities for businesses like yours to “do well by doing good”, enhancing the reliability, economics and environmental signature of our electric grid by focusing on your own bottom line.  The truly inconvenient truth is how easy it is for relative novices like yourselves to make power that is cheaper and cleaner than that made by electric industry experts.  This doesn’t speak well of the electric industry, but we can at least complain about it on our way to the bank.

In that vein, I would like to close with a challenge to all of you in this room today: commit to invest in any energy efficiency project that delivers an overall return on capital costs in excess of 20%.   I am not asking you to compromise your firm’s financial health for the sake of the environment, only to do what is in your – and society’s – best long term interest.  Take advantage of the resources at UMass to help identify opportunities.  Take advantage of the companies in this room to help you develop those opportunities.  Take advantage of 3rd party financing to maximize overall returns and minimize your cash exposure.  Don’t sacrifice your wallet for your children’s future, but equally don’t walk away from a project just because it “only” has a three-year payback.  The stakes are simply too high.  By making these investments, you will make your business more competitive, leave a better world for future generations and become leaders for our policy makers and electric utilities to follow.

Your actions will have consequences.
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