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Greenhouse Effect
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Climate Change 2007: 

The Physical Science 

Basis, Summary for 

Policymakers, 5 Feb. 

2007, p.3, at 

http://www.ipcc.ch/SPM
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The Climate Commons

ÅAtmosphere = open-access disposal site for GHGs.

ïHarms of emissions affect others;  benefits of emissions reduction are 

shared widely. 

ïCosts of emissions reduction fall on each emitter.  = ñfree riding.ò

ïYields overuse of the climate commons.

ÅRestricting access to the commons is warranted if it 

yields collective net benefits.  (Kaldor-Hicks)

ïUnder international law, treaty participation requires consent, i.e. also 

need individualnet benefits to get each party to join.  (Pareto)

ÅHow best to restrict access to the commons?

ï Fencing a fixed territory:  Property, Sovereignty

ïñFencingò fugitive resources:  Policy tools, e.g. taxes, cap & trade.
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Unilateral or Multilateral?  

Options
1. Pure unilateral:  US acts alone (but: leakage)

2. Leader with followers:  US acts, followed by others 
(emulation) (but: free riding)

3. Multilateral:  US negotiates multilateral treaty first, and only 
then adopts national legislation (but: slow; lacks credibility)

4. Iterative:  US legislation and international negotiations are 
interwoven

Shoes on the opposite feet:  

Å Climate activists urge unilateral action (by US, and by states ïnot 
waiting for a treaty), but critiqued unilateralism on terrorism/Iraq.  

Å Climate skeptics prefer multilateral action if any (fearing costs & 
leakage), but favored unilateralism on terrorism/Iraq.



Unilateral or Multilateral?  

Actual History
1990s:  

Å US advocated comprehensive all-GHG approach with emissions trading; 
EU favored CO2-only with no trading

Å US signed Kyoto (1997) but never ratified (Senate: 95-0 against)

Å US withdrew from Kyoto (2001)

After 2001:  

Å EU and other Kyoto parties acted first (so US would not be acting alone)

Å EU switched to adopt cap & trade (ETS)

Å Lieberman-McCain/Warner cap & trade bills (2003, 2005, 2008)

Å US states began acting (RGGI, California, et al. ïalso cap & trade)

Å US launched Major Economies process (2007)

2009:

Å Bali (Dec. 2007) to Copenhagen (Dec. 2009)

Å Waxman-Markey cap & trade bill

Iterative process:  US action and multilateral negotiations are interwoven



Disadvantages of partial action 

(omitting some major GHG sources)
(e.g. by Annex I only, or EU only, or US only, or Calif. & RGGI only ï

omitting China, India, Brazil, other developing countries é)

ÅEnvironmental:

ïEmissions continue in less regulated areas (e.g. China, India, é)

ïñLeakageò of emissions from more regulated to less regulated 
areas: increases emissions in less regulated areas

ÅEconomic:

ïHigher abatement cost due to foregone trading opportunities

ïMarket power by fewer permit sellers (e.g. Russia)

ïPatchwork of different rules raises costs

ÅPolitical:

ïFear of leakage = politicians unwilling to adopt costly policy

ïLeakage makes recipients more GHG-intensive = less likely to join 
in future

ïConstitutional constraints may limit action by US states



Participation:  

Importance of Developing Countries

Source: Council of Economic Advisers (CEA),

Economic Report of the President(1998) p171 

1998 forecast: DCs will surpass ICs by 2030



Even in 1999:  without participation by all major 

emitters, Kyoto Protocol is little help

Effect of the Kyoto Protocol (shown in blue) on (1) the projected total worldwide emission of CO2; and on (2) the resulting 

concentration of the gas in the atmosphere (in parts per million by volume, ppmv), assuming Kyoto caps are applied through the 

year 2100; the US joins; and zero leakage to non-Annex I countries.  Emissions are in units of petagrams (1015 grams) of carbon, 

or equivalently, billions (109) of metric (2,200 lb) tons per year. In each figure the black reference line (labeled IPCC) is the projected 

scenario, called IS92a, developed by the Intergovernmental Panel on Climate Change. Shown for reference in the second figure is the 

pre-industrial CO2concentration of roughly 275 ppmv.  From Jae Edmonds, ñBeyond Kyoto: Toward A Technology Greenhouse 

Strategy,ò Consequences, vol. 5 no. 1 (1999), Figure 1, pp. 17-28, at http://www.gcrio.org/CONSEQUENCES/vol5no1/beyond.html .



From http://www.worldenergyoutlook.com/graphs/Slide4.gif

2006 forecast:  DCs will surpass ICs by 2009



2008 forecast: Chinaôs CO2 emissions rising even faster

Source:  Geoffrey J. Blanford, Richard G. Richels, & Thomas F. Rutherford, ñRevised Emissions Growth Projections 

for China: Why Post-Kyoto Climate Policy Must Look East,ò EPRI Working Paper (September 2008)



Source:  US DOE/EIA, International Energy Outlook 2009 (May 2009), p.6, 

available at www.eia.doe.gov/oiaf/ieo/index.html .

2009 forecast:  DCs surpassed ICs in 2006, will continue to grow



Policy Coverage and ñLeakageò

ÅPolicy may be implemented at various scales ï
ïInternational / Global
ïNational
ïState & local (e.g. RGGI, WCI; and SIPs under CAA / NAAQS)

ÅGHGs mix globally in the atmosphere
ïReduces concern about ñhotspotsò
ÅHence cap & trade is even better suited to GHGs than to 

conventional pollution e.g. acid rain

ïIncreases concern about ñleakageò
ÅUnilateral action may induce leakage
ÅEU action may have spurred some shifts
ÅFear of competitiveness losses
ÅHence interest in import tariffs/allowances (but: ineffective? spur 

trade war?)

ïLarger issue:  engaging participation by all major emitters  



Policy Coverage and Leakage (2)

ÅPathways for leakage:  regulation of GHGs in some places 
spurs GHG leakage to less regulated places by:
ÅShifting trade to import from less regulated areas
ÅChanging relative prices 
ÅReduced demand for energy = lower fuel prices, increased consumption 

elsewhere
ÅReduced forest clearing = higher timber prices, increased supply elsewhere

ÅRelocation of facilities (e.g. steel, cement, even electricity generation)
ÅBut: leader/follower technology spillovers may reduce emissions leakage

ÅImpacts of leakage:
ÅUndermines effectiveness of GHG policy
ÅMay even exceed 100% (increase net emissions), if GHG emissions per 

unit of economic activity are higher in the less regulated place.  
Åe.g. Babiker, MIT (2005):  25%, up to 130%, esp. to China & India.

ÅMakes recipients more GHG-intensive = less likely to join in future
ÅFear of leakage inhibits political will in the regulating jurisdiction, and 

may spur border trade restrictions



Policy Coverage and Leakage (3)

ÅCausal scope:  regulation of some GHGs (or sectors), 
but not others, may spur shifts.  E.g.:

ÅCoal-to-gas switch may reduce CO2, but may increase CH4
ÅCH4 is ~20+ times more potent a GHG than CO2

ÅSome natural gas systems release large fugitive CH4 emissions 

ÅBiofuels may reduce CO2 at vehicle tailpipe, but may
ÅIncrease CO2 from deforestation 
ÅIncrease N2O from crop fertilizers

ÅMonitoring costs are endogenous, and justified by benefits

ÅMore generally:  Need to consider ancillary impacts (risk 
tradeoffs) of alternative energy sources (nuclear, wind, 
solar, biofuels, etc.), land uses, CCS, geoengineering, etc.



Policy Coverage and Leakage (4)

ÅSolution:  Comprehensive Coverage

ÅParticipation by all major net emitters

ÅCoverage of all major GHGs, sectors
ÅIncludes benefit of conserving forest sinks / REDD

ÅBroader coverage also reduces abatement costs
ÅWith trading, including all major emitting countries is about half 

as costly (or less) than including industrialized countries only
ÅAvoids market power
ÅCovering all GHGs & sectors is about half as costly (or less) as 

energy CO2 only.  (Opportunities: CH4, black carbon.)

ÅConsideration of ancillary impacts, tradeoffs



Engaging China
(Wiener, UCLA Law Review 2008  and  RFF Resources2009)

1. Aggregate net benefits of climate policy

a. Climate benefits looking larger (impacts looking worse) 

b. Costs looking lower:  CCS;  and innovation & IP reform (not just tech 
transfer to China, but also indigenous innovation in China)

2. Co-benefits:  cleaner air and public health (WB: 500k dths/year, 6% GDP)

3. Distribution of impacts and political stability / upheaval

a. Inequity, pollution; urban/rural; coasts/inland; labor migration

b. ñScientific Concept of Developmentò toward ñHarmonious Societyò

c. Historically, mass unrest & dynastic change associated with extreme 
environmental events (Yancheva et al. 2007; Zhang et al. 2007)

d. Political culture of rallying around extreme environmental events 
(Dong Zhongshu, Mandate from Heaven, ñTian Ren Gan Yingò)

4. Geopolitics:  Rise (return) to Great Power role

5. Design of the treaty regime:  international cap & trade can make 
China a net gainer (while saving costs to the US)




