Modeling the Impact of a Carbon
Tax on the Commercial Building
Sector
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Why a Carbon Tax?

e Climate change is an unintended consequence of
burnmg fossil fuels

“Climate change i is the greatest and widest-ranging market
fallure ever seen.” (Stern, 2007)

e A Pigouvian tax is an economically efficient mea!ns of
addressing an externality |
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Commercial Sector CO, Emissions
are Cut by More Than a Third
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Changes in Ut111ty Generation Mix \
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The Tax Drives Prices Higher
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Significant Improvements in the
Selecti f Efficient Equi t
2010-2020 2020-2035
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Total in Reference Total in Main Tax + Incremental Investment | Incremental Investment
igh Tech Scenario Cost: Annual Cost: Cumulative*




Energy Savings are Lower than Carbonf g\

Reductions for All Regions ;
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Main Tax + High Tech Case Would Delay the
National GDP by at Most 3.1 Days

He)
_____

Reference 16,850 19,140 28, 220
GDP 16,790 18,970 28,130

Main Tax Change* -0.33% -0.86% - -0.32%
Delay (day)** 1.2 3.1 1.2
GDP 16,790 18,970 28,120

Main Tax + High Tech Change* -0.36% -0.86% -0.34%

Delay (day)** 1.2 3.1 1.2

*Numbers are percentage change relative to the Reference case :
**“Delay” in GDP growth is defined as the number of days in a year required to make up the
difference between GDP in the Reference case versus GDP in the carbon tax policy t
scenarios.
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Additional Emissions Benefits Are
Potentially Worth Billions

| Yoa e Value of Avoided | Value of Avoided CO,: ' .;
: CO,: Annual Cumulative**

2020 5 23

\_

187

This corresponds to
an 18% drop in

2035 19
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emissions
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Total Impact 363

' Valu f : Value of

alueo ' ' Value of

Value f ' Value of

Year Avoided SO,: Avoided SO,: Avoided NO,: Avoided NO,: Avoided PM: Avoided PM:
Annual Cumulative* Annual Cumulative* Annual* Cumulative**
2020 5.4 22 0.4 157 0.4 1.6
2035 9.3 133 0.7 9.3 0.7 9.0
Total Impact 205 14.6 14.2

* Both PM,, and PM, sare included
**Present values were calculated using a 3% discount rate.

i

Estimates do not include various non-monetized values (e.g. mercury pollution reductlon increased product1v1ty, water

quality impacts, etc.). All values in billions of 2009-$.
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Benetfits of the Tax Offset the Costs if Tax
Revenues are Rebated to Citizens
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Value of Net Societal
Value of  Avoided Social B/C  Benefits
Tax Avoided Criteria Total Social New Equipment Energy Total Social  Ratio (Billions
Year Rebates CoO, Pollutants Benefits Expenditures Expenditures Costs** $2009)
2020 1529 22.5 30.8 206.2 155.9 109.7 265.5
2035 788.3 187.0 237.5 1212.8 452.5 643.4 1095.9
Total

Impact 788.3 362.8 437.6 - 1588.7 452.5 : 1092.3 1544.9 1.0 44
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e The commercial sector is more responsive to a carbon tax than
other demand sectors of the economy
e A carbon tax slows the projected growth in CO, and energy

consumption
> 18% decline in commercial CO, emissions contribute to a 10% decline in

national CO, emissions in 2020
A 38% decline in commercial emissions contributes to the 22% decline

in 2035 |
7% reduction in commercial energy consumption in 2020; 12% by 2035

* A high level of associated emissions benefits couple with
higher energy and equipment expenditures |

e GDP grows slightly slower, recovering in a few days

e The carbon tax analyzed misses Better Buildings and
Copenhagen goals




Next Steps: Analyzing an Integrated ;’W%

Carbon and Energy Policy Portfolio %
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For More Information*

@

Dr. Marilyn A. Brown | Matt Cox (PhD Xiaojing Sun (PhD
(Professor) Student & NSF Student )
Fellow)

Georgia Institute of Georgia Institute of Georgia Institute of Technology

Technology Technology

School of Public Policy School of Public Policy School of Public Policy

Atlanta, GA 30332-0345 Atlanta, GA 30332-0345 Atlanta, GA 30332-0345
 Marilyn.Brown@pubpolicy. matt.cox@gatech.edu xsun44@gatech.edu
 gatech.edu

*Support for this research was provided by Oak Ridge National Laboratory and is greatly
appreciated. This research benefited from discussions at a commercial buildings pohcy
workshop sponsored by the U.S. Department of Energy’s Office of Policy and Internatlonal
Affairs, Climate Change Policy and Technology. A report on the workshop can be found at:
http://www.energetics.com/pdfs/CommercialBuildingPolicyWorkshop.pdf. |
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