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Abstract (a) Application: Scenario analysis (c) Application: Control strategy development
The energy system is comprised of the technologies and fuels that extend from the « Emission projections can identify challenges and Matrix produced by Scenario Planning Method « Control strategies for air pollutants traditionally involve measures that modify the combustion
import or extraction of energy resources (e_g_’ mines and We”s)’ through the conversion opportunities for future air quality management. N::v prCI:CESS to reduce poIIutanIt f_ormation (e.g., low NOx burners) or remove pollutants from the
of these resources into useful forms (e.g., electricity and gasoline), to the technologies « There are considerable uncertainties in multi- Y SN SUEENT (2}, CREWITD GORUETE).
(e.g., cars, lightbulbs, and building heating systems) that meet end-use energy demands decadal projections, however. Conservation g iSustainability « Control strategies can also include renewable electricity, energy efficiency, and fuel-switching
(e.g., miles driven, lumens for lighting, and watts per square meter for space heating). « The Scenario Planning Method (SPM) involves the 8 (RE/EE/FS).
This system is responsible for the vast majority of US man-made emissions of both air develo.pment of very different realizations gf t.he stagiiant Wieehnoiogy TraRsformation » Limited tools are available for evaluating the cost-effectiveness of RE/EE/FS, however.
pollutants and greenhouse gases (GHGs). Many of society’s future air quality future intended to encompass key uncertainties. + By representing the full U.S. energy
- : : » Through a workshop and subsequent discussions, system, MARKAL facilitat.es. examination i
management and cllmate challenges will be influenced by how the energy system we applied the SPM to develop the Scenario Muddling Go Our Own Way ¥RE/EE/FS ooth ndviduall and in Marginal abatement cost curve for NOx
evolves over the coming decades. . : | . hroush , N R =SS, DORI INTSLA Y and
Matrix to the right, as well as underlying storylines. Throug old and Known combination with traditional controls. 80
Factors influencing thls_evolutlon include population growth and migration, economic . We implemented each scenario in MARKAL (e.g., Patterns « In the figure to the right, the red line is a 70
growth and transformation, land use change, technology development and deployment, electricity production for each is shown below) and Marginal Abatement Cost Curve (MACC) g
climate change, and current and future environmental, climate and energy policies. evaluated the emission implications (bottom right). that traces out the cost of reducing each 500
Understanding how various factors affect energy demands and the associated Electricity production by category (PJ), 2010-2050 additional unit of NOx emissions in the %50
emissions is critical if we are to anticipate the resulting environmental challenges = b o solar | Conservation U.S. in 2035 using traditional controls. 3 40 A B
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The U.S. EPA has developed the EPA MARKAL framework, consisting of the MARKAL o 8 = > oo 1 Nuclear considered £ 20
energy system model and the EPA 9-region MARKAL database. With this framework I — 2 T —— - _ o cost. the dist <§’E
EPA is examining wide-ranging scenarios of the evolution of the U.S. energy system FRERERERY & RRERERAAE bg{&gg’?ﬁgﬁﬁgﬁ(gﬁn’diczte':tazfe 10
throu_gh 2055. The EPA MARKAI__ framework is prowdmg insights about strategies Stagnant  Technology Transformation additional reductions achievable view 0 , e
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In this poster, we provide overviews of EPA MARKAL applications, including: (a) s ) — « With MARKAL, we can generate regional N
assessing the air and climate pollutant implications of alternative scenarios of the future, o o e o B MACCs and identify the most cost- e VA
(b) estimating the co-benefits and other impacts of potential mitigation strategies, and (c) , oattons . T effﬁg_tt'yenRE/ EE/FSgiveniregional electricity, energy efficiency & fuel switching
characterizing multi-pollutant mitigation potential of renewable electricity, energy ; " FREREARAS conditions.

efficiency, and fuel switching.
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(b) Application: Assessment of co-benefits Selected publications using EPA MARKAL

* The goals of reducing air pollution, mitigating global climate change, and meeting societal water Akhtar, Pinder, Loughlin & Henze (2013) GLIMPSE: a rapid decision framework for
and energy demands are inextricably linked. energy and environmental policy. Environ Sci Technol, 47(21).
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» For example, combustion of fossil fuels results in emissions of air pollutants, short-lived climate . . . , . _
forcers, and greenhouse gases. Further, water withdrawals for electricity production are greater Balash, Nichols & Victor (2013) Multi-regional evaluation of the U.S. electricity sector

even than from agriculture. under technology and policy uncertainties: Findings from MARKAL EPA9rUS
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Fuel use * Measures taken to reduce a single pollutant thus can have a wide range of impacts, including the modeling. Socio Econ Plan Sci, 47(2).
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_ . + MARKAL allows us to assess the implications of technological and fuel pathways, and even to future U.S. electricity generation scenarios. Environ Sci Technol, 47(7).
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land use + Below, we show a range of responses to a hypothetical GHG mitigation strategy. reduction targets drive shift in U.S. electric sector water use. Energ Strat Rev, 4.
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