Accepted Manuscript

IEMERST

Why do climate change scenarios return to coal?

Justin Ritchie, Hadi Dowlatabadi

Pll: S0360-5442(17)31459-7

DOI: 10.1016/j.energy.2017.08.083
Reference: EGY 11452

To appear in: Energy

Received Date: 19 June 2017

Revised Date: 03 August 2017

Accepted Date: 16 August 2017

Please cite this article as: Justin Ritchie, Hadi Dowlatabadi, Why do climate change scenarios
return to coal?, Energy (2017), doi: 10.1016/j.energy.2017.08.083

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.



OCOONOORWN -~

28
29

30
31

Energy Submission
Why do climate change scenarios return to coal?
Justin Ritchie'* and Hadi Dowlatabadi'

1. Institute for Resources, Environment and Sustainability, University of British Columbia, 429-2202 Main Mall
Vancouver, BC Canada V6T 1Z4

*Correspondence may be directed by email at emailjustinritchie@gmail.com or by phone at (604) 771-0147

Abstract

The following article conducts a meta-analysis to systematically investigate why Representative Concentration
Pathways (RCPs) in the Fifth [PCC Assessment are illustrated with energy system reference cases dominated by coal.
These scenarios of 21st-century climate change span many decades, requiring a consideration of potential
developments in future society, technology, and energy systems. To understand possibilities for energy resources in
this context, the research community draws from Rogner (1997) which proposes a theory of learning-by-extracting
(LBE). The LBE hypothesis conceptualizes total geologic occurrences of oil, gas, and coal with a learning model of
productivity that has yet to be empirically assessed.

This paper finds climate change scenarios anticipate a transition toward coal because of systematic errors in fossil
production outlooks based on total geologic assessments like the LBE model. Such blind spots have distorted
uncertainty ranges for long-run primary energy since the 1970s and continue to influence the levels of future climate
change selected for the SSP-RCP scenario framework. Accounting for this bias indicates RCP8.5 and other ‘business-
as-usual scenarios’ consistent with high CO, forcing from vast future coal combustion are exceptionally unlikely.
Therefore, SSP5-RCP8.5 should not be a priority for future scientific research or a benchmark for policy studies.
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