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POLICYFORUM CLIMATE CHANGE



Parallel Pursuit of Near-Term and Long-Term Climate Mitigation



Two separate treaties are needed to address the unique climate roles of long-lived versus medium- and short-lived pollutants.



I



Radiative forcing (W/m2)



RF AT A POINT IN TIME Global radiative forcing. The leftmost bar shows RF t is well accepted that attributable to historical human emissions (1750– 5 Present Year 20 reduction of carbon diox2000). The next bar represents historical RF that ide (CO 2) emissions is 4 would remain after 20 years of atmospheric decay, the lynchpin of any long-term if one assumes zero additional human emissions in climate stabilization strat3 years 1 to 20. The next two bars represent RF in year egy, because of the long life20 resulting from human emissions (beginning at 0 RF 2 time of CO2 in the atmosphere and incorporating atmospheric decay). Two scenarios are depicted: Emissions remain constant at year 2000 (1). However, a focus on CO2 1 levels (CE), or emissions grow steadily at current rates may prove ineffective in the (SG) (25). The rightmost columns show total RF expenear term without compara0 rienced in year 20 (historical + future emissions) for ble attention to pollutants with the CE and SG scenarios (27). Ozone generated from shorter lifetimes (2). –1 atmospheric methane is included under methane. A growing body of eviLand change includes physical changes in planetary dence suggests that signifi–2 reﬂectivity (albedo) and evapotranspiration caused CE SG CE SG cant climate changes are no by changes in surface vegetation cover. Emissions Historical Future Total longer a distant prospect and from land change are included under each pollutant Source of emissions that time spans on the order of (e.g., CO2 includes deforestation). Black carbon (BC) decades are increasingly relCarbon dioxide (CO2) Ozone (O3) evant (3). Observations over involves different pollutants and source Land change Methane (CH4) the past decade indicate that activities than mitigation of long-term cliOrganic carbon (OC) Halocarbons (CFCs, HFCs) the climate is changing more mate change. Positive RF resulting from Other aerosols (mostly SO2) Nitrous oxide (N2O) quickly than projected by earthe next 20 years of human activity (see the lier Intergovernmental Panel top chart, bars 3 and 4) will exceed positive on Climate Change (IPCC) Assessment ence in order to be effective. There is a grow- RF remaining, after decay, from historical Reports (4, 5), that climate impacts occur at ing need to create a two-pronged framework human activity (bar 2). Short-lived pollutants lower surface temperatures than previously capable of not only mitigating long-term cli- (black carbon and tropospheric ozone) and estimated (6), and that temperature changes mate change but also managing the magni- medium-lived pollutants (methane) account will be greater during this century than had tude and rate of change of near-term RF. for more than half (57 to 60%) of the positive been previously projected (7). These fasterMitigation of near-term climate change RF generated in years 1 to 20. These ﬁndings than-expected changes are occurring in the context of ALL POLLUTANTS LONG-LIVED ONLY evidence of abrupt decadal Power generation Road transport change in the paleoclimate Enteric fermentation Industry FF combustion record (8), an evolving but Gas production Road transport incomplete understanding of Rice cultivation RCO FF combustion “tipping points” and irreversCoal production Deforestation ible “points of no return” (9, FF conversion RCO FF combustion 10), rapid approach to the level Crop production Human wastewater disposal of radiative forcing (RF) (11) Animal waste Landfills historically correlated with an Nonenergy FF use Animal waste ice-free planet (10), evidence Residential biofuel combustion Cement production that the rate of change of RF 0.0 0.1 0.2 0.0 0.1 0.2 may influence the climate 2 Year-20 net RF from future emissions (W/m ) response (12), and modeling difficulty in replicating past Top 10 global sources of year 20 net RF. Excludes historical emissions. Analysis combines results from the top chart (third abrupt climate changes (13). bar, CE scenario) with source activity data from (28) and (32). SG scenario is omitted (insufﬁcient data on activity-level growth Policy must evolve and rates). Long-lived pollutants (CO2, N2O) have only positive RF; pollutants that are not long-lived have both positive (BC, O3) incorporate the emerging sci- and negative RF (OC, SO ). Hence, a source may show higher or lower RF on the left versus right [e.g., power generation 2
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emits both warming (long-lived CO2) and cooling (short-lived SO2) pollutants, which offset at this time scale]. Halocarbons are excluded because activity data are not available for gases addressed by the Montreal Protocol. FF, fossil fuel; RCO, residential, commercial, and other. Data reﬂect uncertainty because of incomplete measurement and reporting infrastructure for non-CO2 pollutants.
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complement prior studies that highlight the importance of short- and medium-lived pollutants (14–17). The top 10 pollutant-generating activities contributing to net RF (positive RF minus negative RF) in year 20 are shown in the bottom chart, page 526), which takes into account the emission of multiple pollutants from each source activity (18). The seven sources that appear only on the left side (purple bars) would be overlooked by mitigation strategies focusing exclusively on long-lived pollutants. The distinctly different sources of nearterm and long-term RF lend themselves to the aforementioned two-pronged mitigation approach. This decoupling is convenient for policy design and implementation; whereas the importance of long-term climate stabilization is clear, the perceived urgency of near-term mitigation will evolve with our knowledge of the climate system. Additionally, optimal near-term mitigation strategies will reﬂect decadal oscillations (19), seasonal and regional variations (20, 21), and evolving knowledge of aerosol-climate effects (22, 23) and methane-atmosphere interactions (22)—considerations unique to the near term. Thus, short- and medium-lived sources (black carbon, tropospheric ozone, and methane) must be regulated separately and dynamically. The long-term mitigation treaty should focus exclusively on steady reduction of long-lived pollutants. A separate treaty for short- and medium-lived sources should include standards that evolve based on periodic recommendations of an independent international scientiﬁc panel. The framework of “best available control technology” (strict) and “lowest achievable emissions rate” (stricter) from the U.S. Clean Air Act (24) can be used as a model. Such a two-pronged institutional framework would reflect the evolving scientific understanding of near-term climate change, the scientiﬁc certainty around long-term climate change, and the opportunity to separately adjust the pace of near-term and longterm mitigation efforts. References and Notes
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Fixing a Critical Climate Accounting Error Timothy D. Searchinger,1* Steven P. Hamburg,2* Jerry Melillo,3 William Chameides,4 Petr Havlik,5 Daniel M. Kammen,6 Gene E. Likens,7 Ruben N. Lubowski,2 Michael Obersteiner,5 Michael Oppenheimer,1 G. Philip Robertson,8 William H. Schlesinger,7 G. David Tilman9 Rules for applying the Kyoto Protocol and national cap-and-trade laws contain a major, but ﬁxable, carbon accounting ﬂaw in assessing bioenergy.



T



he accounting now used for assessing compliance with carbon limits in the Kyoto Protocol and in climate legislation contains a far-reaching but ﬁxable ﬂaw that will severely undermine greenhouse gas reduction goals (1). It does not count CO2 emitted from tailpipes and smokestacks when bioenergy is being used, but it also does Princeton University, Princeton, NJ 08544, USA. 2Environmental Defense Fund, Boston, MA 02108, and Washington, DC 20009, USA. 3Marine Biological Laboratory, Woods Hole, MA 02543, USA. 4Duke University, Durham, NC 27708, USA. 5International Institute for Applied Systems Analysis, Laxenburg 2361, Austria. 6University of California at Berkeley, Berkeley, CA 94720, USA. 7Cary Institute of Ecosystem Studies, Millbrook, NY 12545, USA. 8Michigan State University, Hickory Corners, MI 49060, USA. 9University of Minnesota, St. Paul, MN 55108, USA. 1
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not count changes in emissions from land use when biomass for energy is harvested or grown. This accounting erroneously treats all bioenergy as carbon neutral regardless of the source of the biomass, which may cause large differences in net emissions. For example, the clearing of long-established forests to burn wood or to grow energy crops is counted as a 100% reduction in energy emissions despite causing large releases of carbon. Several recent studies estimate that this error, applied globally, would create strong incentives to clear land as carbon caps tighten. One study (2) estimated that a global CO2 target of 450 ppm under this accounting would cause bioenergy crops to expand to displace virtually all the world’s natural forests and savannahs by 2065, releasing up to 37 gigatons (Gt) of CO2 per year (compa-
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