
     

PERSPECTIVE • OPEN ACCESS

Moving beyond benefit–cost analysis of climate
change
To cite this article: Jonathan Koomey 2013 Environ. Res. Lett. 8 041005

 

View the article online for updates and enhancements.

You may also like
Integrate health into decision-making to
foster climate action
Toon Vandyck, Sebastian Rauner, Jon
Sampedro et al.

-

Contrasting impacts of net cloud radiative
forcing on the surface temperature trends
in India
Ayan Kumar Banerjee, Soumi Dutta and
Sagnik Dey

-

Performance Investigation of a Vertical
TFET with Inverted-T Channel for
Improved DC and Analog/Radio-
Frequency Parameters
Diganta Das and Chandan Kumar Pandey

-

This content was downloaded from IP address 3.145.50.83 on 25/04/2024 at 22:37

https://doi.org/10.1088/1748-9326/8/4/041005
https://iopscience.iop.org/article/10.1088/1748-9326/abef8d
https://iopscience.iop.org/article/10.1088/1748-9326/abef8d
https://iopscience.iop.org/article/10.1088/2515-7620/ac52e0
https://iopscience.iop.org/article/10.1088/2515-7620/ac52e0
https://iopscience.iop.org/article/10.1088/2515-7620/ac52e0
https://iopscience.iop.org/article/10.1149/2162-8777/accaa7
https://iopscience.iop.org/article/10.1149/2162-8777/accaa7
https://iopscience.iop.org/article/10.1149/2162-8777/accaa7
https://iopscience.iop.org/article/10.1149/2162-8777/accaa7
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsvdtOZ66W6XP72uLfPqT7DkdWOTZl6GBBE2s-Uz28m8LFFF3ozF5Eq6Q6HGKvP8waPHbeXez6vc4dpGDzvEW5hCIxJL4EQWcjlmvGw5H4haBK3bkBuVWGfp1C50VrszKHMP3ZQ3DO_JDR-41vRxJ1tnvshm6dhujgdObANa3Cx972isp1Q5N482-lr1uz4NMIFjejDo7g0h8ddz_hzBv4_ETn8xR6PWcMAQ2SPJmPGBkRDTKX_eYCVOPbfS3zsAQQgvgEFkXeu7aHKtpk6cnI5rY3tpPp29JAmtludpPGsZAUhYk8rMaJrkW4CJnhjCMjd8vYQbFuWPx7XGToK0_uI&sig=Cg0ArKJSzDd7Cu5prX73&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://www.owlstonemedical.com/breath-biopsy-complete-guide/%3Futm_source%3Djbr%26utm_medium%3Dad-b%26utm_campaign%3Dbb-guide-bb-guide%26utm_term%3Djbr


IOP PUBLISHING ENVIRONMENTAL RESEARCH LETTERS

Environ. Res. Lett. 8 (2013) 041005 (4pp) doi:10.1088/1748-9326/8/4/041005

PERSPECTIVE

Moving beyond benefit–cost analysis of
climate change
Jonathan Koomey
Steyer-Taylor Center for
Energy Policy and Finance,
Stanford University, USA
jgkoomey@stanford.edu

Abstract
The conventional benefit–cost approach to understanding the climate problem has serious
limitations. Fortunately, an alternative way of thinking about the problem has arisen in
recent decades, based on analyzing the cost effectiveness of achieving a normatively
defined warming target. This approach yields important insights, showing that delaying
action is costly, required emissions reductions are rapid, and most proved reserves of
fossil fuels will need to stay in the ground if we’re to stabilize the climate. I call this
method ‘working forward toward a goal’, and it is one that will see wide application in the
years ahead.

1. Introduction

The recent article in ERL by Luderer et al [1] is exemplary in the clarity of its
approach and the cogency of its recommendations, demonstrating that further
dithering on the climate issue increases the costs of mitigation and makes it more
difficult to achieve climate stabilization. Its findings are compelling in large part
because it uses an approach to assessing the climate problem that diverges from
the usual benefit–cost framing (which purports to characterize marginal costs and
benefits of climate action far into the future, as, for example, in Nordhaus [2]).
That divergence is all to the good, because the benefit–cost approach, while it has
been useful in many contexts, has serious limitations that call into question its
utility for analyzing climate change [3–8].1

This new way of thinking, which I call ‘working forward toward a goal’,
involves assessing the cost effectiveness of different paths for meeting a
normatively determined target. It has its origins in the realization that stabilizing
the climate at a certain temperature (e.g., a warming limit of 2 Celsius degrees
above pre-industrial times) implies a particular emissions budget, which
represents the total cumulative greenhouse gas emissions compatible with that
temperature goal. This approach had its first fully developed incarnation in 1989
in Krause et al [9] (which was subsequently republished in 1992 [10]). It was
developed further in Caldeira et al [11] and Meinshausen et al [12], and has
recently served as the basis for the International Energy Agency’s analysis of
climate options for several years running [13–15].

Such an approach has many advantages. It encapsulates our knowledge from
the latest climate models on how cumulative emissions affect global
temperatures, placing the focus squarely on how to stabilize those temperatures. It
puts the most important value judgment up-front, embodied in the normatively
determined warming limit, instead of burying key value judgments in economic
model parameters or in ostensibly scientifically chosen concepts such as the

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution of this work
must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

1 In particular, estimating benefits is much more difficult than estimating costs, both because of complexities in comparing utility functions over time and
between people [5], and because we still don’t (and probably never will) understand all the feedbacks and complexities in the climate system as we push it
further out of equilibrium. Long-term cost estimation presents challenges that should make us cautious in using those estimates also, which is why I advocate
mainly focusing on cost-effectiveness evaluation of achieving short-term goals and continually re-evaluating our direction as circumstances dictate [4].
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discount rate. It gives clear guidance for the rate of emissions reductions required
to meet the chosen warming limit, thus allowing us to determine if we’re ‘on
track’ for meeting the ultimate goal, and allowing us to adjust course if we’re not
hitting those near-term targets. It also allows us to estimate the costs of delaying
action or excluding certain mitigation options, and provides an analytical basis for
discussions about equitably allocating the emissions budget. Finally, instead of
pretending that we can calculate an ‘optimal’ technology path based on guesses at
mitigation and damage cost curves decades hence, it relegates economic analysis
to the important but less grandiose role of comparing the cost effectiveness of
currently available options for meeting near-term emissions goals.

‘Working forward toward a goal’ is a more business-oriented framing of the
climate problem [4]. It mirrors the way companies face big strategic challenges,
because they know that accurately forecasting the future of economic and social
systems is impossible [16, 17], so they set a goal and figure out what they’d have
to do to meet it, then adjust course as developments dictate. To do so, they
implement many different options, evaluate continuously, and do more of what
works and less of what doesn’t. Such an approach, which the National Research
Council [18] dubs ‘iterative risk management’, recognizes the limitations of
economic models and frees us from the mostly self-imposed conceptual
constraints that make it hard to envision a future much different from the world as
it exists today [4].

2. Key insights from working forward toward a goal

The key insights from this approach relate to the costs of delay, the rate of needed
emissions reductions, and the amount of fossil fuels we can burn and stay within
the warming limit. These insights are not yet fully appreciated by policy makers,
even in countries that accepted the 2 Celsius degree warming limit in 2009 in
Copenhagen, but they are robust and important, so I summarize them below.

2.1. The costs of delay

Delaying action eats up the emissions budget, locks in emissions-intensive
infrastructure, and makes the required reductions much more costly and difficult
later. The IEA, using the ‘working forward toward a goal’ approach, estimated
the costs of delay at about $0.5 trillion US for every year we put off serious
climate action [13].

Conversely, early action through technology deployment brings the costs of
technologies down through learning-by-doing, which is one manifestation of
increasing returns to scale [19]. Because of these and other factors, our choices
now affect our options later, which is known in the technical literature as path
dependence [19, 20]. Luderer et al highlight the importance of such effects to the
economic outcome on climate mitigation, but most conventional models of the
economy ignore them [19, 21], with the likely effect of overestimating the costs
of reducing emissions [22, p. 151].

2.2. The rate of needed emissions reductions

Having a high chance of meeting the 2 Celsius degree warming limit implies very
rapid greenhouse gas emissions reductions in the next few decades. The exact
figures depend upon our risk tolerance and other factors, but the overall lesson is
the important thing: the required reductions are so rapid (3–4% of year 2012
emissions every year for the next three decades) that they will likely force us to
scrap some capital in the energy sector [4], and that’s something we should be
prepared to do, along with minimizing the construction of new
emissions-intensive infrastructure.
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2.3. The amount of fossil fuels we can still burn

Meeting the 2 Celsius degree warming limit implies that a significant fraction of
proved fossil fuel reserves simply cannot be burned [4], or we’ll need to figure
out a way to sequester carbon in a safe way (which is not currently feasible on the
scales needed, though it has been proved in some applications). This line of
argument has achieved recent prominence through the writings of Bill
McKibben [23] and Al Gore [24], but it was first put forth in 1989 in Krause
et al [9], and it’s a direct result of the ‘working forward toward a warming limit’
method.

This conclusion is ominous for those now fighting to build more
emissions-intensive infrastructure. There’s a real business risk to them because
once the world finally accepts that rapid reductions of emission are required
(which must happen soon if we’re to have any chance of stabilizing the climate),
those investors will lose their money. When markets turn, they do so with
terrifying speed, and this time will be no exception.

3. Conclusions

The conventional benefit–cost approach to understanding the climate problem has
serious limitations. Fortunately, an alternative way of thinking about the problem
has arisen in recent decades that yields important insights, showing that delaying
action is costly, required emissions reductions are rapid, and most proved reserves
of fossil fuels will need to stay in the ground if we’re to stabilize the climate. I
call this method ‘working forward toward a goal’, and it’s one that will see wide
application as we face the climate challenge in the years ahead.
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