Management at Work

Tracking Carbon Footprints Across Scientific Borders

If you’re one of the world’s 700 million richest people, you’re probably a “high emitter” living a “carbon-intensive” lifestyle (at least statistically speaking). In plain English, because your lifestyle probably includes air travel, the use of a car, and a house to heat and cool, you’re probably responsible for releasing more than your share of CO2 — carbon dioxide—into the earth’s atmosphere.

“We estimate that. . . half the world’s emissions come from just 700 million people,” explains Shoibal Chakravarty, lead author of a 2009 study conducted by researchers at Princeton University. “It’s mischievous,” admits coauthor Robert Socolow, “but it’s meant to be a logjam-breaking concept,” and the proposals for cutting CO2 emissions offered by the Princeton team have been widely praised for the fairness that they inject into a debate that’s been stalemated for nearly 20 years.

The research team’s report, entitled “Sharing Global CO2 Emission Reductions among One Billion High Emitters,” appeared in the July 2009 Proceedings of the National Academy of Sciences under the names of six coauthors. Shoibal Chakravarty, a physicist specializing in CO2 emissions, is a research associate at the Princeton Environmental Institute (PEI), an interdisciplinary center for environmental research and education. Also associated with PEI is Massimo Tavoni, an economist who studies international policies on climate change. Stephen Pacala, who’s the director of PEI, is a professor of ecology and evolutionary biology who focuses on the interactions of climate and the global biosphere. Robert Socolow, a professor of mechanical and aerospace engineering, studies global carbon management. Ananth Chikkatur, of Harvard’s Belfer Center for Science and International Affairs, is a physicist who specializes in energy policy and technology innovation. Heleen de Coninck, a chemist, works on international climate policy and technology at the Energy Research Centre of the Netherlands.

Needless to say, the carbon footprint team was a diverse group in terms of academic discipline (not to mention nationality). Its innovative approach to the problem of CO2  emissions—one which shows that it’s possible to cut emissions and reduce poverty at the same time—resulted from an approach to high-level scientific problem solving that’s typically called inter-disciplinary or multidisciplinary research. The global footprint study, says Pacala, “represents a collaboration among young people from disparate disciplines — physics, economics, political science. . . . The team,” he stresses, “worked together to formulate a novel approach to a longstanding and intractable problem,” and its interdisciplinary approach to that problem reflects the prevailing model for the study of today’s most complex and daunting issues, such as AIDS, terrorism, and global climate change.

To determine the extent to which team-based research has supplanted individual research among academics, a group at Northwestern University examined nearly 20 million papers published over a period of five decades. They found that:
teams increasingly dominate solo authors in the production of knowledge. Research is increasingly done in teams across virtually all fields. Teams typically produce more highly cited research than individuals do and this advantage is increasing over time. Teams now also produce the exceptionally high-impact research, even where that distinction was once the domain of solo authors.

Not surprisingly, the shift from the individual to the team-based model of research has been most significant in the sciences, where there’s been, says the Northwestern study, “a substantial shift toward collective research.” One reason for the shift, suggest the authors, may be “the increasing capital intensity of research” in laboratory sciences, where the growth of collaboration has been particularly striking. The increasing tendency toward specialization may be another reason. As knowledge grows in a discipline, scientists tend to devote themselves to specialty areas, the discipline itself becomes fragmented into “finer divisions of labor,” and studies of larger issues in the discipline thus require greater collaboration.

And what about collaboration that extends beyond the confines of academia? As it happens, Robert Socolow and Stephen Pacala, in addition to working on the carbon footprint team, are co-directors of the Carbon Mitigation Initiative (CMI), a partnership among Princeton, Ford, and BP, the world’s third-largest oil company. BP picks up 75 percent of the tab for research whose goal, according to CMI’s mission statement, is “a compelling and sustainable solution of the carbon and climate change problem.” CMI seeks “a novel synergy across fundamental science, technological development, and business principles that accelerate the pace of discovery,” and collaboration is essential to its work because it crosses the borders between scientific, technological, and business interests.

It’s also crucial because CMI’s research is geared toward what Socolow calls a “whole system” approach to the problem of reducing carbon emissions. “If BP takes a whole system view of the problem,” explains Socolow, “and as a supplier pays attention to the use of its products and finds ways of improving their efficiency during the use phase, that may be the most important thing this company can do over the next 10 years to save carbon.” A whole system approach, for example, may include research into a process called CCS, for carbon capture and storage, which involves capturing CO2 emissions from a major source, such as a power plant, and storing it somewhere away from the atmosphere, perhaps in a deep geological formation, such as an oil field or a seam of coal. Accordingly, CMI is divided into research groups, including the Capture Group, which works on technologies for capturing emissions from fossil fuels, and the Storage Group, which investigates the potential risks of injecting CO2 underground. Working through CMI, BP has been able to launch a CCS trial at a gas-development facility in Algeria.

Case Questions

1. In what sense was the carbon footprint team a task group? 

As a task group, in what ways was it a team? 
As a team, in what ways was it a virtual team?

2. Consider both the carbon footprint team and the Carbon Mitigation Initiative (CMI). 
In what ways must such groups work to achieve cohesiveness? 
What factors are likely to make this effort difficult?

3. What’s your experience with teamwork? 
Have you ever undertaken a solo project which, in retrospect, would have benefited from a team-based approach? 
If you’ve ever been part of a team, either permanent or formed to tackle a specific set of problems, explain why, in your opinion, it succeeded (or failed) at its appointed task(s).

4. Some researchers are wary about collaborations between academic and industry organizations, such as CMI. 

Why do you suppose this is so? 
What potential problems do you see? 
How can they best be avoided?
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