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Preparing for the Next, Very Long Crisis:

Towards a ‘Cool’ Science and Technology Policy Agela
For a Globally Warming Economy

By
Paul A. David*

The motivation for this short paper on a very bigjsat is a worry — a worry that the present ecocomi
crisis is likely to contribute to the already-ekigttemptations of governmental and private acatike to
behave in a time-inconsistent fashion when respunth the challenge of climate change. The specific
concern here is that science and technology rdsearamitments be launched soon enough on the scale
that is likely to be needed, and that timely stbpstaken toward the supportive adaptations in long-
standing institutional and regulatory readjustméhéd can render those investments in knowledges mor
effective.

Given the numerous serious but essentially trahsiecasions on which the attention of governmests i
susceptible to being deflected from dealing withoaic economic problems, it is hardly too earlydan
now risks being too late for major actions that leduave payoffs in terms of affordable green hoyese
reductions two decades in the future, when thellyreall be needed. The world is confronted with a
problem that simply is not “storable”; the challengf global warming is one that grows in size and
severity if counteraction is deferred, until it likach a point of instability beyond with amelitive
measures will cease to be feasible. This realtiifisrent from the Y2K problem.

As obvious as that might seem, justification fontbauing to call attention to it can be found ireth
halting progress toward coordinated internatiorggeaments to address climate change issues, and the
recent indications that the effect of the curredr®mic crisis --aside from some marginal influence

the allocation of expenditures scheduled by “stimulprograms -- has tended to sap the policy
momentum that had developed during 2006-2007 bejpudlic R&D programs and institutional
initiatives to expand the portfolio of affordabtehnological means of controlling global warning.

International negotiations about concerted actaneng the leading industrial countries to redueegy
house gas (GHG) emissions are preceding slowly,immdany respects the initial “bargaining” stance
taken by some important players, notably Japantle@ad)S, has been a disappointment. Certainly, they
have fallen far short of the EU Member Countriesti@sement (in December 2008) of the package of
EC Directives designed to activate its “20-20-26hewable energy stratégy20% reduction of green-
house gas (GHG) emissions by 2020, and 20% of greengsumption from renewable sources. Indeed,
Europe has gone farther by pledging a 30% reduatiddHG emissions if the UN negotiations that will
be held in Copenhagen this coming December mamegeitve at a general agreement.
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2 See the 20 20 by 2020: Europe's climate change opportiimigmmunication from the Commission; COM(2008)
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At this juncture however, perhaps as is only tekgected in the negotiations of this kind, thersciant
sign that the economically advanced nations ar@apieg to address the specific calls by major
developing countries, including China, India ané®l The latter’s initial position is that the Wiy
countries should commit to make disproportionatakger emissions reductions, technology transfers
and programs of financial aid not only for climateange infrastructure investments in the developing
world, but also in compensation for restrains orihier intensive exploitation of their coal and fire
resources. Whatever will be the “bargained outcoafghe present efforts to put in place a successor
the expiring Kyoto Treaty, one can anticipate — &aghe — that it will emerge as just a small and
comparatively easily achieved step in the extersdEplience of increasingly difficult negotiations ebhi
yielded an adequate collective response to thddinfplong-run crisis of climate change.

“A crisis” can be defined as a situation in whitle need for decision and action is both appanedt a
urgent, but in which exactly what one should doagm® uncertain and undecided. This would seem to
characterize the present challenge of mobilizireycbmmitment and coordination of global resources
necessary to stabilize green house gas (GHG) ctratiens at 450-750 parts per million (ppm) — which
the 2007 Report of the Intergovernmental Panel ¢imae Change (IPCC) concluded would be
sufficient to hold global warming at the level ofiégrees centigrade. Nonetheless, it is possitdayon
very broad outline what can and should be done.

We can identify three ways in which government canstructively respond to the “climate change
crisis.” One is by pricing the damages caused byGGtnissions, through “carbon tax” or “cap and
trade” programs that introduce transferable emissiiwenses. This could induce individuals and $imm
“internalize” the costs of the potential emissioakted damages resulting from their present oiperat
routines and contemplated changes therein. Moredivdre issuance of licenses were set so that they
gave rise to binding constraints for a sufficierllyge number of enterprises, the result at thegmar
would mimic the effects of regulatory emissionsndirds in raising incentives for private investment
emission-reducing technologies.

It is important at the outset to notice that tipp@ach — favored among a wide consensus of ecest®mi
— relies on the market the allocate resources dsedtly and indirectly in activities that resutt GHG
emissions, as well as in investments that will @ffidne future costs of reducing such emissionse Th
potential deficiencies of market processes in aliog resources when the good to be produced and
distributed possess “public goods properties” arell vknown among academic economists, and
reductions of GHG emissions un-contestably qualifess global public goods. Further, tradable
permissions to emit (on which a market is expetbgoiut prices) are intangible assets, and thet@dizy

for regrettable reasons a far more widely sharedgption the potentialities of unregulated masKket
financial assets and derivatives to function badlgwed from these perspectives, the sanguine tiecep
the has greeted government announcements thatghbrnfe public response to the climate changsisri
will be to rely upon a new market, and the absewicekepticism and precautionary attention to the
institutional structure and regulation of emissipesmission markets, is really quite remarkablasT$
not the occasion to further detail doubts on tloiere, but taking note of them should serve to furth
emphasize the likely importance of the two othemis that appear on the thinking economist’'s “to-do
list”.

The second mode of response is through publiclgddrresearch and development programs to stimulate
the search for new knowledge, and novel combinatiohexisting knowledge to generate a broad
portfolio of technologies that directly or indirgctould yield significant reductions in GHG emizss,

This could be seen as a continuation of recomméandator “public business-as-usual” in the form af

as calling for a rethinking about how best to bstimulate and direct the search for knowledge, its
effective dissemination and application in techgatal innovations.



A third line of response is precautionary in a @lifint sense, namely, undertaking and encouragang th
development of technical and organizational expertiat will reduced the future costs of actiomseai

a mitigating the disruption and damage that wousiue from the rise in GHG concentrations during the
coming decades — during which it is likely that triggle to stabilize them will not meet with cdetp
successes. Here too there is a need for knowleoigiiio widening and deepening, to which a
differently focused category R&D programs can dbnte by exploring the possibilities of reducing
vulnerabilities of structures and people to “exteemveather”, including adaptive population
redistribution and geo-engineering. Projects of #ind are highly context-sensitive, and call ftose
interaction and knowledge exchanges, and exterise@backs among solution providers and solution-
users in a multiplicity of specific industrial aedvironmental setting.

Although 2007 and 2008 saw a salutary awakeningodernmental and private sector attention to the
long-term climate change “crisis"—notably in the EWhere it brought forward ambitious and far-
reaching policy proposals such as the European Gssion’s Strategic Energy Technology (SET) Plan
(2007}, it is quite evident that that relevant policyians in both the public and private spheres will be
subject to serious coordination and “time incomsisy” problems. Immediate social and economic, not
to say political concerns always intrude and compet the attention of public agencies; at each sm@m
these distractions from “chronic problems” a splelcieus, demanding attention to this industry aatth
sector, to some provinces and social groups bubthetrs; or they curtailing the abilities of goverents
dependent upon tax revenues to honor long-termranagatic commitments while meeting short-term
public expenditure needs.

This is happening around us at the moment: theeotifmancial and macroeconomic “crisis” has been
serious enough to deflect attention from stratetfias would address global warming through by means
of sustained major public sector commitments oérdific and technologically research investment] an
the adverse macroeconomic demand situation has atordpd the difficulties of inducing business
investment in appropriately “green” production adgtribution facilities. What has become more
attractive to the governments of the Member coeastrand hence for the European Commission, are the
variety of shorter-term tactics aimed at stimulgteggregate demand in ways that wourgplement
already available technologies for “green” purposestro-fitting buildings for greater energy efecicy,
supporting the automotive industry to increase petidn of low-CQ vehicles using electric batteries
and second generation bio-fuels, investment sussiftir grid infrastructures to create more integgtat
European markets for electricity current generatedind- and water-turbines.

Without argument, it is desirable that this “lowanging fruit” be quickly plucked; that “stimulus”
funding and induced private sector investment berst towards those form of employment-generation,
rather than other projects where the social ratestarn are not as high. Nevertheless, settlimghHese
measures leaves un-addressed “the climate chaigig’ er defined as the state of not knowing what
eventually will be both necessary and practicabdams to stabilize GHG concentrations at a levdl tha
will not melt the polar caps, and trigger a runawagcess that will put large areas of the world’'s
developed and developing countries under wates. dienerally agreed in scientifically and techrical
informed circles that to avert this will requireetdevelopment and eventual global deployment ahge

of technologies -- for energy supply and end-uaadduse, agriculture, and transportation support of
adaptive population redistributions -- that eithewve still to reach the proto-type stage, or ifythave
done so, remain far from widespread commercialilbdig. For example, even in the field of electric
vehicles, lithium-ion batteries for plug-in electrehicles that would have a 40 mile range stiit@bout
$10,000 apiece.

% See http://ec.europa.eu/energy/technology/set/ggtarplan_en.htm



The precautionary principle argues against waitifty the needed breakthroughs to happen
spontaneously, or for the private sector to stegrdod and gamble on the prospective profitabilify o
owning the intellectual property on critical techomes to avert environmental catastrophes (eslecia
not when it is likely that truly critical patentsowmid become subject to compulsory licensing). Due
weight therefore should be given in government atenchange and energy strategies to the key patenti
benefit of undertaking major programs of focusedrsdic and technological research and development
investment at this time, because they could dramaftireduce the costs of having drastically tdriets
GHG emissions by other means in the future.

The commitments of global resources that one shenNisage are really quite daunting. A back-ofthe
envelop calculation may serve to underscore thissthrting from an estimate made for the McKinsey
Global Institute (Enkvist, Nauét and Riese, 2008) that the projected growth obgl@nergy demand
could be cut in half by an investment of $170 billia year (earning a private internal rate of retfr10
percent per annum) in each of the 12 years fron8 20@020. But considerably more than a 50 percent
cut in global energy use concentrated on GHG eamgittiources would be required. The IPCC Report
called for a reduction in annual GHG emissions fijast under 50 billion tons in 2007 to 5-10 billion
tons in 2050, an implied reduction of 80 to 90 peatc More recent studies suggest that that may be
insufficient to stop the planet’'s temperature frasing above the 2 degrees centigrade level, becines
initial simulations underestimated some of the esifeedback effects of transitional warming. (Mor
heat-absorbing ground becomes exposed by thetrefrgkaciers, the seas’ will become less absorh CO
and, worse, climatic changes and polar ice shbatdbteak up and float into more temperate waterg m
disrupt the oceanic convex ion cycles and causerdlease of gases that otherwise would remain
compressed in the cold depths.)

If we therefore allow that the 50 percent cut ijpcted demand for carbon-fuel sourced energy —
effecting a 40-45 billion ton reduction in GHG esian -- would still leave another equal cut in
emissions to be achieved, this implies the needafturther, 100 percentage point reduction from the
level achieved by the first $1.70 trillion worth iofvestment. To take into account the likelihoodt tthe
second equal volume reductions in GHG emissionsbgilmore costly than the first, suppose that the
investment requirements are proportional to thegreage reductions at each stage, so that the decon
step will cost twice the capital sum on the firsgps or $3.40 trillion. The total bill, at $5.1lkon is
manageable, but nonetheless considerable: abguere2nt of 2008 global GDP, and almost 50 percent
of global fixed investment expenditures in 200&@s. While this can be spread out over more than a
decade, the bulk of it probably would have to bacemtrated within the coming decade and a half in
order to have the capital formation in place by@03

What could be achieved by a successfully focuseayram of exploratory R&D investment — not
considered, nor included the foregoing calculatibased upon the MGI study — is the creation of
technologies that would lower the investment co$tschieving the required GHG reductions, and make
it rational to delay the most lumpy and irreversiloif the capital formation commitments in order to
preserve the option of implementing more efficimthnologies when these emerged. But exploratory
research is particularly uncertain, and risks tloeeecall for an early start with a diversified easch
portfolio from which the more promising lines cam ¢elected for further development.

Viewed from that perspective, it is disappointimgabserve the signs that the current macro-economic
crisis has deflected the EC's focus, at least tearpp away from its SET Plan for Europe, in fawair
emphasizing the near term approach of loweringdlg®on’s GHG emissions by establishing regulations
and a market mechanism to price such emissionsedently as November®of last year, EU’s Energy
Commissioner, Andris Piebalgs, in a speech in Landiebalgs, 2008) was setting out the elements of
“the Commission’s vision for renewables” in termistioe role that a range of available technologies
would play in achieving the “20-20-20" targets poepd by the Commission, and emphasizing the very



modest costs that would be entailed in deployimgrigiss-using Combined Heat and Power installations,
solar-, wind- and tidal-generation technologies étectricity, and second generation biofuels fag th
transport sector. The concluding point of his mgesaas the affordability of the SET Plan’s “pacKage
for energy-intensive sectors, even in the curreshemic crisis. This was because provision had been
made to use the revenues raised by the proposessiomg Trading Scheme to compensate the carbon-
fuel using sectors that were most affected by theing of GHG emissions. The thought that such
compensation would work to offset the pressuregdhmse firms to alter their production methods or
energy sources, however, did not stop the Comnmissifsom concluding that “it is time to realize tha
we don’t have a long-term choice about developitgracarbon economy. Climate change, vulnerability
to high fossil fuel prices and energy security méeat we must not let current market turmoil distra
us.” Indeed, would that he had not already beeanadited.

The passage of 6 months, and the deepening ecomesession has only reinforced the shift of the
Commission’s focus away from science and technologlicies as a key response to the challenge of
climate change. May 3425" found the Energy Commissioner at the G8 Energyistérial Meeting in
Rome, calling for a “good investment climate toeake energy sector out of the crisis.” The press
release reporting his speech mentions that the Gssion also was “trying to increase to increase its
efforts on research for technologies that will hedduce CO2 emissions, such as carbon capture and
storage.®, but Commissioner Pieblags’ intervention in therkimg session devoted to Energy Strategies
to Respond to Global Climate Change, stressed‘@at main tool to drive the energy sector toward a
low carbon system is the price of CO2 in an operketd He therefore reminded the audience of “the
importance of open and transparent markets in dodassure energy security, together with permanent
dialog between producers and consumers in ordenetite the necessary climate to ensure investment i
new generation capacity, infrastructures and thenption of renewable energies and energy efficiéncy
The goal of encouraging investment in energy prtdaocis evidently stems from energy security
concerns, and the virtue of the Emissions Tradee®eh(European Commission, 2006) appears from
that perspective to consist in providing a sourfcgubsidies to major energy-users that will helpntzan
European demand for the required increase in dicnesergy generating capacity. Evidently, the GHG
emissions reducing purpose of pricing the use diarafuels, and the need to sustain a good invegtme
climate for R&D that would lower the costs of reradble energy sources, are being pushed from the
center of the energy policy stage and how longilit e before they regain it remains obscured ia th
uncertainties surrounding the timing of the recgwaraggregate demand in the European economy.

This situation is regrettable and fraught with ptigdly serious risks. The scale and complexitythef
scientific and technological efforts that will bequired warrangiving consideration to measures that
would enhance the effectiveness of both publicandte research investments and technology tresisfe
in a wide array of “green technologies.” Beyond tieeds for international coordination, and coorida
funding action on the part of governments at déferlevels, there would seem to be a good case to b
made for raising the payoffs from R&D expenditul®savoiding excessive correlation of public and
private research portfolio and consequent un-nacgstuplication of domestic as well as internationa
efforts. Perhaps in this pressing connection tlier compelling rationale for devising and implenen
agreements and focused funding for “smart speeiddiz” in applied research and pre-market
development of GHG emissions reducing projects oih Isectoral and regional basis, venturing even
beyond the “entrepreneurial discovery” policy agmio that recently has been proposed as the mode
through which to pursue “smart specialization” @search, development and training policies in the
European Research Area (Foray, David and Hall, 2009

* See http://europa.eu/rapid/pressReleasesActiarfdoénce=1P/09/830
® See also http://ec.europa.eu/environment/climaggion/index_en.htm



Furthermore, urgent attention should be givenrange of measures that could enhance the effeetbgen
of both public and private R&D investment in a widgay of “green technologies,” by facilitating
knowledge-sharing, adaptation and diffusion of watmns. This would entail a critical rethinking of
ways to mitigate the inhibiting effects on explorgt research and cumulative incremental technology
development that arise from both long-standing acently developed features of the intellectual
property rights regime. Targeted domains for redeakemptions, defined fields in which a combinatio
of a liability approach to IPR infringement and apex reliance on prizes for inventions in definidids
supplements the existing property rights approaehoae part of the agenda for careful consideration
But competition policy adjustments to permit effici pooling of patent, copyright and database sight
and the exercise of existing governmental rightsuse patents for public purposes without paying
licensing fees, and to mandate compulsory licensfrguch inventions to third parties also shoukdrl
attention under this se heading.

However radical the foregoing may be deemed tonbsoime quarters, these proposals for institutional
adaptations and innovations to improve the efficjeof resource allocation in the production and
distribution of useful knowledge hardly are new anadst of them will be found to have been cogently
elaborated by legal scholars and economists. Ifctrelenge of the “climate change crisis” does not
create a context warranting their receiving a seribiearing in forward-looking EU public policy
deliberations, what would?
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