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The USSC identified a second set of five additional priority ideas.  The nature of each idea and Yale’s 
current strategic position with respect to that idea are described below.  We do not offer specific 
recommendations for investment in these ideas, but we would support additional investment if additional 
resources are available. 

Additional Priority Idea 
Climate Solutions 
Science has demonstrated that the Earth’s climate is changing drastically.  Can we identify solutions? 

Climate change is a defining issue of our time. No aspect of life on Earth is untouched by the effects of 
climate change, from human health and the economy to the sustainability of global natural environments. 
Science has done much to reveal the seriousness of the issue. The past four years were the hottest years 
on record. Arctic sea ice is declining, and at a rate even faster than predicted. The two strongest El Niño 
events on record happened in 1997 and 2015. Precipitation patterns are shifting, causing drought 
conditions in some regions, flooding in others. The frequency of high-category tropical cyclones, such as 
Hurricanes Harvey and Irma in 2017, have increased and are projected to increase further, and will become 
more damaging with rising sea level. Heat waves will become more intense and long lasting, possibly 
rendering areas of the globe seasonally or permanently uninhabitable. 

The most recent international climate accord, the UNFCCC Paris Agreement of 2015, set a warming target 
of no more than 1.5 degrees Celsius above the pre-industrial era. Anything more than that is considered to 
be, inevitably, catastrophic. With greater than 400 ppm CO2 in the atmosphere, we are entering climate 
conditions last seen on Earth 3 million years ago, long before modern humans arose. Plenty of life thrived in 
conditions during that time, but humans are ill-adapted to that environment. The IPCC was therefore 
tasked with finding ways to hold the temperature increase under two degrees Celsius, and modeled more 
than a thousand possible scenarios. Roughly one hundred of these scenarios would limit warming to below 
two degrees, and almost all of those (108 out of 116) required negative emissions, meaning not just slowing 
emissions but offsetting them and reducing atmospheric CO2. 

It is incumbent on major research institutions to offer leadership by aggressively studying and developing 
mitigation approaches to reduce CO2 levels, while also devising adaptation approaches to changes in 
global and regional environmental conditions. Universities should not focus on one single solution, but 
must take a multipronged approach.  Multiple solutions, not one alone, will be required given the scope 
and variable impacts of global climate change. However, efforts to mitigate and adapt can only be 
meaningful if informed by state-of-the-art climate and environmental science, as many questions remain 
relating to how Earth’s climate and ecological systems respond to both natural and anthropogenic drivers. 

Climate and environmental science and the solutions roadmap 

The climate system has many complexities, and future change will create winners and losers based on 
geography, population, economy and agricultural activity. Developing successful mitigation and 
adaptation strategies is predicated on an expanded and improved knowledge of the climate and 
environmental systems at local, regional, and global scales. In short, we have to refine our understanding of 
what we are mitigating and adapting to. We also need to understand the response of the climate and 
biosphere to any aggressive strategies that may be proposed.  

The precision of predictions of future impacts at regional scales - at which solutions will be devised - are 
still very much a work in progress. In particular, much work remains to understand the response of the 
climate and ocean to increased CO2 levels. More knowledge is needed in areas such as the effect of clouds 
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and aerosols, as well as both marine and terrestrial sources and sinks of CO2. Moreover, we are still far 
from a detailed understanding of the effect of climate change on weather and climate extremes, as well as 
tipping points for the ocean and cryosphere. Not only are improved climate models required, but a greater 
understanding of past climate is necessary, through paleoclimatological studies that can provide 
information about extreme states as well as historical data on climate sensitivity to large changes in CO2 
levels. Furthermore, we need a much more detailed understanding of how anthropogenic climate change, 
both with the status quo and with aggressive mitigation strategies, will impact different parts of the 
world. The contribution of climate and environmental science at Yale can better explain and forecast 
these regional differences. They will also inform policy and health system planning around the world. 

Can we mitigate climate change?  Negative emissions, carbon capture and long-term storage. 

The negative emissions goal inevitably requires carbon capture from the atmosphere. Carbon capture is 
reasonably well-developed for extraction of CO2 from power plant emissions. To offset current levels of 
atmospheric CO2, however, carbon will need to be captured directly from the ambient atmosphere. 
Atmospheric CO2 capture remains a frontier of technology and a highly challenging problem. Some 
examples include “wind-mills” doused in amines that react with CO2 in passing air, and membrane 
separation of atmospheric nitrogen to increase CO2 concentration. Developing a variety of ambient 
capture strategies, using integrative insights from chemistry, engineering and atmospheric science, 
remains a critical component to successful mitigation strategies.  

Once captured, CO2 must also be stored.  Carbon storage or sequestration technology can involve 
injecting captured carbon into subsurface reservoirs, such as saline aquifers and coal seams. However, the 
CO2 remains trapped as an aqueous solution or in a supercritical “liquid” state, which can potentially leak. 
Permanent storage by reaction of CO2 with "mafic" minerals (found in many volcanic geological settings) 
includes storing carbon as carbonate minerals such as limestone and dolomite. This approach remains an 
active area of research and is a scientific and technological holy grail. Other means of carbon capture and 
storage involve iron fertilization of iron-deficient parts of the ocean. Given the vastness of the ocean and 
its potential as a CO2 reservoir, such capture and storage approaches may be an important component in 
the mix of possible solutions. Another approach for combined carbon capture and storage is the targeted 
use of natural biogeochemical processes within aquatic and terrestrial ecosystems and the atmosphere. 
All of these mediations of carbon storage remain frontiers in science.  

Despite the abundance of research and evidence that Earth’s climate is undergoing dramatic change, there 
is still much inertia and even intransigence by society and governments to take action. Relative to efforts 
in other crucial fields, such as in human health, there has been far from sufficient determination to counter 
climate change. Thus, this is a both a scientific and a public policy problem. There is need for partnership 
with scientists, engineers and social scientists to find climate solutions. 

Climate solutions at Yale. 

Given the importance of finding Climate Solutions, the USSC is enthusiastic about a Climate Solutions 
initiative at Yale.  The feasibility of identifying solutions to carbon capture and sequestration challenges 
makes a Climate Solution initiative one of significant risk.  We have excellent faculty working on public 
perception and communications about climate change, climate modeling, and social policy around climate 
change.  The identification of carbon capture and carbon sequestration technologies will rely upon the 
recruitment of senior faculty leadership to move this idea forward, as well as significant investment in 
facilities for the types of science and engineering required.  Furthermore, governmental reluctance to 
acknowledge the problem of human induced climate change means that the research will require 
significant funding from non-governmental sources.  A broad approach to environmental and climate 
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sciences, which also includes the Environment and Evolutionary Sciences recommendation above, could 
include exploration and expansion of our footprint in this field. 

  


