
Accepted Manuscript

Effects of long-term climate change on global building energy
expenditures

Leon Clarke, Jiyong Eom, Elke Hodson Marten, Russell
Horowitz, Page Kyle, Robert Link, Bryan K. Mignone, Anupriya
Mundra, Yuyu Zhou

PII: S0140-9883(18)30011-2
DOI: https://doi.org/10.1016/j.eneco.2018.01.003
Reference: ENEECO 3877

To appear in:

Received date: 21 February 2017
Revised date: 25 October 2017
Accepted date: 3 January 2018

Please cite this article as: Leon Clarke, Jiyong Eom, Elke Hodson Marten, Russell
Horowitz, Page Kyle, Robert Link, Bryan K. Mignone, Anupriya Mundra, Yuyu Zhou ,
Effects of long-term climate change on global building energy expenditures. The address
for the corresponding author was captured as affiliation for all authors. Please check if
appropriate. Eneeco(2018), https://doi.org/10.1016/j.eneco.2018.01.003

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

https://doi.org/10.1016/j.eneco.2018.01.003
https://doi.org/10.1016/j.eneco.2018.01.003


AC
CEP

TE
D M

AN
USC

RIP
T

1 

 

Effects of Long-Term Climate Change on Global 
Building Energy Expenditures 

 

Leon Clarke*i, Jiyong Eomi, Elke Hodson Martenii, Russell Horowitzi, Page Kylei, Robert Linki, Bryan K. 

Mignoneiii, Anupriya Mundrai, Yuyu Zhoui 

* Corresponding Author (leon.clarke@pnnl.gov) 
i. Joint Global Change Research Institute and Pacific Northwest National Laboratory1 
ii. U.S. Department of Energy, Office of Energy Policy and Systems Analysis 
iii. ExxonMobil Research and Engineering Company  
 

Abstract 

This paper explores potential future implications of climate change on building energy expenditures 

around the globe. Increasing expenditures result from increased electricity use for cooling, and are 

offset to varying degrees, depending on the region, by decreased energy consumption for heating. The 

analysis is conducted using a model of the global buildings sector within the GCAM integrated 

assessment model. The integrated assessment framework is valuable because it represents 

socioeconomic and energy system changes that will be important for understanding building energy 

expenditures in the future. Results indicate that changes in net expenditures are not uniform across the 

globe. Net expenditures decrease in some regions, such as Canada and Russia, where heating demands 

currently dominate, and increase the most in areas with less demand for space heating and greater 

demand for space cooling. We explain these results in terms of the basic drivers that link building energy 

expenditures to regional climate. 
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