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Look ahead
Research into climate engineering must proceed 
— even if it turns out to be unnecessary.

The irony in discussions about climate engineering is that, while 
society considers its merits, the process itself is already in full 
swing. With vast amounts of heat-trapping molecules released 

each day into the atmosphere, humans are deliberately altering the 
planet’s climate in unpredictable ways. The magnitude of the resulting 
climate change is worryingly uncertain. Even more uncertain are the 
physical, social and economic side effects of global warming. There is 
every reason to believe that, by and large, they will be harmful.

Why, then, is the idea that future generations could use a little  
science and engineering to deliberately cool the world so controver-
sial? The answer, of course, is that the cure could be worse than the 
disease.

Adding sulphate into the high atmosphere, for example, is one of a 
broad range of geoengineering techniques proposed in response to the 
warming driven by greenhouse gases. If the technique helps to destroy 
the ozone layer or increases drought risk in vulnerable regions, then 
there is a strong argument not to do it.

Scientists are not solely responsible for the problem of global warm-
ing. And many argue forcefully that they should be wary of simply 
replacing one evil with another. Even scientists who are directly 
involved in geoengineering studies often admit that they do not like 
the prospect of their research becoming a real-world necessity.

There are some aspects of geoengineering on which all can agree. It 
should not distract from efforts to curb emissions. An effective politi-
cal agreement to radically reduce greenhouse-gas emissions, such as 
that being discussed this week at the United Nations climate-change 
conference in Lima, must take priority over speculative notions to 
instead tinker with the atmosphere to meet climate goals.

In fact, geoengineering practices that do pose significant further 
risk to the environment must be prohibited, if necessary by inter-
national law. After all, no single nation — let alone any faction of 
science — can assume the right to deliberately modify the physical 
set-up of the planet.

Large-scale and possibly irreversible atmospheric interventions are 
clearly beyond what is scientifically and ethically justified. But apart 
from behemoth plans (which nobody is seriously promoting), there 
are many more limited climate-engineering options that do deserve 
serious consideration and study. To that end, leading scientific socie-
ties are this week discussing a set of guiding principles for responsible 
field experiments (see page 20). It would greatly enhance the cred-
ibility of the field if it could adopt such a scientific code of conduct.

The geoengineering option that seems simplest — scraping carbon 
dioxide from the air and permanently locking it somewhere secure 
— is already being intensely investigated. Carbon capture and stor-
age technology is now widely considered to be safe, but technical and 
financial challenges limit its wide-scale adoption. Because the world’s 
appetite for fossil fuels has not yet peaked, it is as important to encour-
age and fund research on the carbon capture side of the technology as 
on the carbon storage aspect. But whether this technology will really 
help to fight climate change depends on political governance, such as 
whether it becomes standard in the international energy sector to fit 
new coal-burning plants with carbon capture equipment.

In its last report, the Intergovernmental Panel on Climate Change 
(IPCC) left little doubt that some form of geoengineering (or ‘nega-
tive emissions’, in IPCC language) will probably be needed to meet 
the goal of limiting global warming to 2 °C. Having delivered its 
fifth full climate assessment report since 1990, the IPCC is consid-
ering adopting a new role in the future. If the group were to switch 
to more-focused, trimmed-down reports, delivered on demand, a 

special report on climate engineering might be 
the perfect place to start. Meanwhile, research-
ers should work fast to clear the way for more 
responsible research, even if responsible action 
means that its results will never be needed. ■

Although the lament of the postdoc may be a familiar cry, all who care 
about the current state of science and where it is heading would do 
well to look at the separate reports, which present a visceral and honest 
snapshot of opinions from life in the squeezed middle of academia.

The UK report is the work of the Nuffield Council on Bioethics. Ear-
lier this year, it surveyed 970 people involved in research at UK univer-
sities and institutions, and held detailed discussions with another 740. 
Postdocs made up the largest single group, but significant numbers of 
respondents held more senior posts, right up to heads of department.

The US effort is a write-up of an October seminar held by postdoc 
researchers in and around Boston, Massachusetts (G. S. McDowell 
et al. F1000 Res. http://doi.org/xg9; 2014). It is published ahead of a 
related symposium at the annual meeting of the American Society for 
Cell Biology in Philadelphia, Pennsylvania, which starts this weekend.

Given a platform to complain, most people will. Both reports 
grumble about perennial problems that are perceived to run through 
research. Government funding is insufficient, external focus on journal 
impact factors stifles creativity, and bureaucracy and distractions mean 
that everyone has less time to spend on what they really want to do.

These are common legitimate concerns, but how about this: a whop-
ping 58% of scientists in the UK report said that they were aware of col-
leagues feeling tempted or under pressure to compromise on research 
integrity or standards. Asked whether they felt this way themselves, just 
21% of scientists aged 35 or over said yes; strikingly, that figure shot up to 
one-third of those aged under 35. In the United States, postdocs consist-
ently called themselves “the lost people” and “the invisible people”. The 
US report states that “junior scientists are primarily treated as cheap 
labor rather than as participants in a well-rounded training program”.

It is no longer acceptable for senior scientists to ignore such  
complaints. Research in 2014 is a brutal business, at least for those who 
want to pursue academic science as a career. Perhaps the most telling 
line comes from the UK report: of 100 science PhD graduates, about 
30 will go on to postdoc research, but just four will secure permanent 
academic posts with a significant research component. There are too 
many scientists chasing too few academic careers.

That has been the reality for some time, but 
the message is yet to penetrate. The US report 
says that lab heads train scientists “in their 
own image, that is, for a career in academia, 
though only a small minority will obtain 

tenure-track faculty positions”. Postdocs say that an academic career 
is still presented to them as the default outcome. There is a “complete 
lack of information on number of postdocs”, notes the US report.

There is a gap between reality and expectations. Ironically for a 
career that demands dispassionate judgements based on data and  
evidence, the postdoc experience is too often a leap of faith that leaves 
bright and talented people disillusioned and directionless.

The solutions are many, but will require time because they demand 
a change in culture. Postdoc contracts need to be more than an entry-
level position for a career that few will follow. Institutions that offer them 
must be transparent about future prospects and help postdocs to develop 
transferable skills to ease their transition into the broader job market.

The philosophy can be boiled down to this: it is a good thing, for 
both the individuals and society at large, that these young people 
spend some of their most productive years tackling research. And it is a 
good thing that most take that independence into other occupations. ■

“Research in 
2014 is a brutal 
business.”
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