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The basic problem, as I see it, is that, based on likely anthropogenic GHG emissions and climate feedbacks, we are
almost certainly headed towards a "hothouse Earth" unless many gigatons of carbon are removed annually from the
atmosphere. But although we can likely afford the necessary costs there is very little likelihood that politicians will
actually allocate the necessary funds for the needed carbon dioxide removal. There is no detailed plan under discussion
that will remotely come close to both reducing emissions fast enough and paying for massive carbon dioxide removal.
About all that has been proposed is a carbon tax (which, politically, cannot not be high enough to really be effective), the
"free market" with minor government incentives, and sequestering carbon in the biosphere (which lacks the needed
capacity). Also, the models that were used to develop the carbon budgets are very conservative, not fully taking into
account albedo changes in the Arctic, emissions from natural feedbacks, etc. So the situation is much more dire than
the recent IPCC 1.5°C report indicated and the general public is totally unaware of the sacrifices that would need to be
made to prevent catastrophic climate change.

To keep the Earth’s average temperature from rising more than 1.5°C, the IPCC assessment is that net-zero global
emissions will be required in just a few decades. But emissions are likely to increase between now and 20501,2 as world
GDP increases3 (and there has been a very strong (logarithmic) correlation between GDP and atmospheric CO2 for
several hundred years4), which will likely result in a temperature increase of around 2°C between 2050 and 20605. Given
reasonable expectations for climate feedbacks, non-CO2 radiative forcing, and climate sensitivity, there is, for all
practical purposes, no carbon budget left6. If CO2 emissions could be reduced by 2%/year after 2030 (and this is not
likely) and if average carbon dioxide removal costs between now and 2050 can be reduced to about $250/ton C then
cumulative global CDR costs would likely be over $175 trillion ($25 trillion for the U.S.) by 2100 if the Paris temperature
target is to be met7.

A global average warming of 1–2 °C with strong polar amplification has, in the past, been accompanied by significant
shifts in climate zones and the spatial distribution of land and ocean ecosystems. Sustained warming at this level has
also led to substantial reductions of the Greenland and Antarctic ice sheets, with sea-level increases of at least several
meters on millennial timescales. Comparison of palaeo observations with climate model results suggests that, due to the
lack of certain feedback processes, model-based climate projections may underestimate long-term warming in response
to future radiative forcing by as much as a factor of two, and thus may also underestimate centennial-to-millennial-scale
sea-level rise. (https://m.phys.org/news/2018-07-global-climate.html#jCp)
Given that it is unlikely that our society will pay enough to limit the temperature increase to 2.0°C this century, the most
important questions become: (1) How quickly will the temperature increase this century? (2) What effects will we see
for various temperature increases? and (3) What is the best way to prepare for the expected temperature increase?
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https://twitter.com/kencaldeira/status/948093886508892160
MIT Outlook 2018 has fossil fuel share of global energy decreasing from 84% (93 exajoules) in 2015 to 78% (114
exajoules) in 2050
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Yellow cells show combinations of CS and NonCO2 RF for a post 2018 budget of around 190 GTC (roughly
that put forward by the IPCC and National Academy of Science and adjusted for 2016-2019 emissions4).
 Orange cells show combinations of CS and NonCO2 RF for a post 2018 anthropogenic budget of around 70
GTC (assuming natural emissions of roughly 120 GTC5)
 Green cells show the total CO2 budget for a value of climate sensitivity slightly below that which was
demonstrated by the models that best capture current conditions6,7
 Purple cells show the CO2 budget for the non-CO2 radiative forcing for RCP 4.53
http://ccdatacenter.org/documents/CarbonBudgetsAlternativeAnalysis.pdf
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