
America’s carbon compromise
As looming tax increases and budget cuts threaten to plunge the US economy back into recession, 
Congress should take a hard look at introducing a carbon tax as an important part of the solution.

problems. The MIT analysis found that the economy benefited  
regardless of whether the money was reinvested in social programmes 
or redistributed in the form of lower taxes and cash payments to offset 
higher energy costs for the poor. For environmentalists, the problem 
with a carbon tax is that it does not technically limit emissions, but the 
MIT model suggests that it would perform quite well: carbon emissions 
fall to 14% below 2006 levels by 2020 as consumers and businesses find 
ways to reduce their energy use in response to higher prices.

Opposition to the idea may not be what it 
was. For example, on 13 November, the Amer-
ican Enterprise Institute hosted a conference 
in Washington DC on the economics of a car-
bon tax. The institute is a conservative think 
tank, and its officials have previously raised 
doubts about climate science. The idea has 
also been bubbling up in other right-leaning  

think tanks as a conservative solution to reduce greenhouse gases.
The problem is that to enact a carbon tax would depend on political 

courage and a willingness to break with party orthodoxy, rare traits in 
Washington today. President Obama has made energy and climate part 
of his agenda for the second term, but his first — and perhaps biggest 
— opportunity to make good on that promise will come in the next few 
weeks. As US politicians contemplate diving into the fiscal abyss, they 
would be wise to consider a painless policy that benefits everyone. ■

This week, a reinvigorated Barack Obama returned to the White 
House knowing that he was poised on the edge of a fiscal cliff. 
Rather than relishing his victory last week, Obama must  

immediately set about crafting a compromise on deficit reduction with 
congressional leaders. The stakes could hardly be higher — for science, 
for US citizens and, indeed, for the world. In the event of failure, a 
budgetary time-bomb of tax increases and sweeping budget cuts will 
detonate on 2 January. As well as resulting in indiscriminate cuts to 
funds for scientific research and many other areas, it could knock the 
United States back into recession and deliver yet another blow to an 
already fragile global economy.

Faced with such dire consequences, one might expect that all the 
financial options would be on the table, especially the good ones. 
Unfortunately, this is not the case, at least not yet.

So far, lawmakers have rehashed long-standing disputes about the 
size of government and the social safety net, but have ignored ideas 
that could transform the fiscal challenge into an opportunity. One such 
proposal is the carbon tax, which could bring financial and political 
benefits for all and chart a new course forward for energy independ-
ence and global warming (see page 309). It is a solution that is every 
bit as improbable as it is logical, but one should remember Winston 
Churchill’s assessment of the United States’ tendency to do the right 
thing — once all the alternatives have been exhausted.

Just consider the possibilities. To put a levy on carbon would raise 
revenues that could be used to offset lower tax rates for individuals and 
businesses. This is what conservatives say they want to do. It would 
put more income — and thus choice — in the hands of consumers. 
Economists like the idea for more fundamental reasons. Generally, it 
is best to tax things that one wishes to discourage (such as smoking) 
rather than those that should be encouraged (such as working). Envi-
ronmentalists like the idea of a carbon tax because it could generate 
some much-needed revenue for clean-energy research and develop-
ment while reducing carbon emissions. 

The numbers are not negligible. An analysis conducted in August 
by economists at the Massachusetts Institute of Technology (MIT) 
in Cambridge showed that a carbon tax of US$20 per tonne of  
carbon from fossil fuels, if instituted in 2013 and increased by 4% per 
year, would raise $1.5 trillion over the course of a decade. Averaged 
out, this amounts to $150 billion annually — a sizeable chunk of the 
trillion-dollar deficits that the US government has been running in 
recent years. Scholars at the Brookings Institution, a centrist think tank 
in Washington DC, advocate ramping federal investments in energy 
research up from $3.8 billion now to $30 billion annually, to drive 
down the cost of low-carbon energy (including cleaner-burning coal). 
It is an ambitious proposal, and would leave a pile of cash that could 
be redistributed elsewhere for beneficial use.

Conservatives loathe taxes, and US politicians obsess over energy 
prices, but a revenue-neutral carbon tax would get around these 

“A carbon tax 
would depend 
on political 
courage and a 
break with party 
orthodoxy.”

A shaky restart
Japan still has lessons to learn from Fukushima if 
it is to convince the public about nuclear energy.

The nuclear disaster that followed the March 2011 tsunami in 
Japan uncovered serious flaws in the country’s nuclear-safety 
regulations. Japan learned its lesson: it started putting a pre-

mium on safety, and is doing everything it can to assure a wary public 
that similar mistakes will not be made again. Well, that was the hope. 
Two recent revelations show that it could still do much more. 

The country’s Nuclear Regulation Authority (NRA) was set up to 
right the wrongs of the previous regulatory infrastructure. One of its 
first tasks was to draw up new safety standards for reactor operations. 
The NRA formed an investigation team of six experts, which held its 
first meeting on 25 October. The team is expected to submit its report 
in time for the NRA to put the standards up for public comment in the 
spring and to make them law in July 2013.

Last week, Japanese media reported that four of those experts have 
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Save scientific sites
The push to conserve cultural-heritage sites 
must not leave out areas of interest to science.

It is possible for an outsider to visit and enjoy the ancient city of 
Samarkand in Uzbekistan, home to the fifteenth-century obser-
vatory of the astronomer Ulugh Beg. That is in part thanks to the 

United Nations Educational, Scientific and Cultural Organization 
(UNESCO) World Heritage Convention, which this week celebrates its 
40th anniversary (see page 328). Samarkand was put on the World Her-
itage List in 2001; the listing gives it important protection from the ongo-
ing political chaos that has followed the collapse of the Soviet Union.

The observatory must have been lovely during the two decades that 
it was active. Contemporary reports describe splendid architecture 
and exquisite tiling and mosaics. Frescos illustrating the orbits of the 
planets and the exact positions of stars adorned the observatory’s inner 
walls. It was largely destroyed by God-fearing hordes in 1449, but the 
innovative work of its scientists survived to influence Western astron-
omy and algebra. Using a sextant 40 metres in radius, astronomers at 
the observatory recalculated the positions of nearly 1,000 stars and 
compiled their results in the widely translated 1437 star catalogue Zij-i 
Sultani. They stabilized the sextant by anchoring it in a 2-metre-wide 
trench dug into a hill in the plane of the meridian. The measurements 
were of unprecedented accuracy: the astronomers used them to recal-
culate trigonometric tables and to calculate the length of the sidereal 
year (the time taken for Earth to orbit the Sun once in relation to the 
fixed stars) to within one minute of the measurement now accepted. 
Archaeologists discovered the remains of the observatory in 1908.

A place on the World Heritage List means that a site must be main-
tained with international-standard conservation methods, and not 
spoiled with inappropriate building development. International 
inspection teams visit to ensure compliance. Inspections of Samar-
kand revealed in the mid-2000s that conservation was under par, and 

that city planners, supported by local politicians, alarmingly failed to 
respect the integrity of the site. UNESCO called for increased monitor-
ing of the site and threatened to place it on the List of World Heritage in 
Danger — although it has so far avoided this designation.

In the past few decades, scientists from many disciplines have devel-
oped techniques — ranging from lasers to nuclear technologies and 
microbiology — for conserving and restoring artworks and monuments. 
Scientists at the Foundation for Research and Technology — Hellas in 
Heraklion, Greece, for example, invented a laser with one beam in the 
ultraviolet range and another in the infrared to clean a frieze on the 
Parthenon, part of a World Heritage Site, without damaging its surface. 
The widely publicized work on the frieze was completed in 2005.

Understandably, scientists would like more funding to allow them 
to fine-tune such techniques. That is hard to justify generically — each 
archaeological site or monument has its own problems, with technical 
solutions that must be worked out on an individual basis. The story 
of Samarkand shows that politics — and thus the World Heritage List 
— is at least as important as science to the conservation of important 
monuments around the world. Funds for cultural-heritage technol-
ogies must be maintained as part of a broad approach to consider 
cultural heritage more widely. City and regional plans to cope with 
climate change, for example, should be required to consider the impact 
on cultural heritage. The European Commission is quietly voicing 
support for such a push, and it should be encouraged to speak louder.

Very few of the 962 entries on the World Heritage List involve sci-
entific sites, perhaps because science is not automatically thought of as 
a part of culture. However, astronomers have begun to do something 
about this. In the 2009 International Year of Astronomy, astronomers 
worked with a UNESCO advisory group, the International Council 
on Monuments and Sites, to produce a list of astronomical sites that 
they think are, like the Samarkand Observatory, worth saving. These 
include the nineteenth-century Royal Observatory in Cape Town, 

South Africa. If this site is designated as a World 
Heritage Site, interest surrounding it might 
encourage the much-desired development of 
science in the country. Other scientists should 
follow the astronomers’ example. ■

received regular stipends or one-time grants from the nuclear industry. 
Nuclear engineer Akio Yamamoto of Nagoya University, for example, 
has received at least ¥50,000 (US$630) over the past three years from 
each of three companies related to nuclear energy, including Nuclear 
Engineering, a firm in Osaka that is affiliated with Kansai Electric 
Power. Although there is no suggestion that Yamamoto has done any-
thing wrong, he also received some ¥27 million in grants from eight 
nuclear-energy companies during that period, as well as an undisclosed 
amount from Mitsubishi Heavy Industries, which builds reactors.

An NRA spokesman defended the team’s composition, arguing that 
the report will be used only as a reference for the five NRA commis-
sioners who will ultimately decide on the policy. (Those commission-
ers do not have similar ties with industry.) If the NRA had tried to rule 
out everyone with any connection to the industry when choosing the 
experts, the spokesman said, it would have run out of people.

These are fair points, and the fact that the team members had to 
disclose their contributions at all was a laudable nod to transparency. 
But playing down the importance of the report by saying it will just be 
used as a reference is unconvincing.

Much of the uproar over the handling of the Fukushima disaster came 
from the public perception that conflicts of interests led regulators, who 
were too tightly tied to the nuclear industry, to favour cost-savings over 
safety. The NRA, created in large part as an answer to that criticism, has 
itself been lambasted for moving many staff from the old regulatory 
structure to the new organization, including its head, Shunichi Tanaka. 
It seems that Japanese policy-makers, despite the many public dem-
onstrations, still haven’t got to grips with the tendency for conflicts of 

interest to lead to bad decisions and, even if they don’t, to breed mistrust.
Similarly troubling is the rush with which the government reopened 

two of the country’s shuttered nuclear reactors in July without fully 
evaluating the seismology of the ground beneath. Last week, at its sec-
ond meeting, a subcommittee of the NRA could not confirm whether 

a fault line running under a seawater-intake 
channel — used to cool the reactors in an 
emergency — is active.

At stake is whether the fault is a landslide 
fault or a more dangerous, deeper tectonic 
one. The NRA has ordered Kansai Electric, 
the plant’s operator, to dig trenches to inves-

tigate the geology more thoroughly. That should take less than two 
months, but existing facilities at the plant are in the way, making it 
much more complicated — and expensive. 

Even if the risk from that fault is trivial, as many think, critics point 
out that the threat of shaking from nearby faults, the potential size of 
a tsunami and the possibility of structural defects like those found at 
Fukushima have not been adequately characterized. 

Large sectors of the public opposed the reactor restarts with dem-
onstrations of a fervour not seen in Japan in decades. The country had 
already proved that it could get by, at least in the short term, with no 
nuclear power. Some scientists had pointed out the uncertainty over 
the seismic fault, and suggested how to deal with it, before the reactors 
were restarted. Japan was supposed to emerge from the Fukushima 
crisis with a new respect for reactor safety and better awareness of the 
need to convince people of that safety. It hasn’t made a very good start. ■

“Japan was 
supposed to 
emerge with a 
new respect for 
reactor safety.”
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