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Globally, higher education is a major service 
sector employing hundreds of thousands of 
people, educating millions of students, carry-
ing out billions of pounds’ worth of research 
and running huge campuses. These activities 
consume large amounts of fossil fuel and hence 
release significant amounts of carbon diox-
ide and other greenhouse gases. The central 
observation from Degrees that Matter is that 
universities are in a unique position to offer 
leadership on climate change and carbon emis-
sions through their educational, research and 
wider roles in society. 

This book is a case study of the attempts 
made at Tufts University, Massachusetts, to 
reduce carbon emissions through the Tufts 
Climate Initiative, a 15-year programme that 
began in 1991. The book was written by the 
initiative’s directors and provides an exhaus-
tive 330-page review and report on the actions 
taken to reduce carbon emissions at the univer-
sity. Examples of initiatives include switch-off 
campaigns, procuring where possible renew-
able energy, promoting greener forms of travel 
and working with students and faculty mem-

bers to avoid energy waste. The good news is 
that the book has a wealth of ideas, recommen-
dations and guidance. 

For anyone who is responsible for energy or 
carbon management in a university, or is seek-
ing to engage students and faculty in climate 
change, this book is compulsory reading. The 
chapters on personal action and climate change 
in the classroom are borne out of extensive 
experimentation and experience at Tufts and 
provide real stimulus for action within higher-
education establishments. 

The bad news is that despite the intense 
programme, carbon emissions at Tufts 
— both net and normalized — seem to have 
increased over time. The university as a whole 
has become more energy intensive, with the 
consequence that it will not meet its Kyoto tar-
get. This should, however, be set against other 
higher-education institutions, where the rate 
of increase over similar time periods is much 
greater and the reversal of trends, if at all, much 
slower. A large part of the increase is due to 
growing demands from personal equipment. 

The picture may be even worse because the 
data do not take into account carbon emissions 
from staff, students and visitors commuting, or 
from business travel, which is widely accepted 
as having increased dramatically since 1990. 
The issue of travel is not given a great deal of 
attention in the book, although it is a source 
of considerable tension within any university 

Carrington’s private observatory in Redhill.

seeking to both promote ‘internationalization’ 
and reduce carbon emissions. 

The one main weakness of the book is 
that there is relatively little empirical data on 
emissions sources, and little evaluation of the 
impact that the different initiatives at Tufts 
have had on emissions. The authors acknowl-
edge the problems of measuring energy use 
and emissions, and argue that data collection, 
monitoring and reporting are crucial to car-
bon management and reduction. This is not an 
issue only at Tufts but is typical of most higher-
eduction institutes where, historically, envi-
ronmental-performance data have not been a 
priority, with a consequent lack of investment 
in systems for measuring and recording energy 
consumption .

With climate change and carbon emissions 
high on the political and educational agenda, 
the book is a timely reminder to the higher-
education sector that it needs to attend to its 
own performance and reputation in this area. 
The evidence from Tufts shows the difficulties 
of reducing carbon emissions, but the Tufts 
Climate Initiative does provide a very good 
plan of action. The book’s central message is 
that if universities wish to demonstrate prac-
tical leadership on reducing carbon emis-
sions, there is a need for much greater action 
and progress than is currently found in most 
higher-education institutions. ■
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dismissed and ridiculed. Even 40 years later, 
Lord Kelvin, then president of the Royal Soci-
ety, presented a ‘proof ’ against a solar connec-
tion in an address published in Nature. Kelvin 
based his proof on Maxwell’s electromagnetic 
theory to show mathematically how it would 
be energetically impossible for the Sun to 
cause the observed disturbances in the Earth’s 
magnetic field. Around that time Kelvin also 
pronounced that “there is nothing new to be 
discovered in physics now. All that remains is 
more and more precise measurements.”

The case for the solar connection was finally 
won in 1905, in a series of debates at the Royal 
Astronomical Society, thanks to the statistical 
analysis of Walter Maunder and the physical 
arguments of Joseph Larmor, the new Lucasian 
professor of mathematics at Cambridge. Lar-
mor invoked the recently discovered electron 
to make the case that beams of charged parti-
cles from the Sun disturbed Earth’s magnetic 
field. He suggested that “investigations of this 
rich tapestry of particle interactions beckoned, 
and would distinguish the twentieth century 
from the nineteenth”.

One of the first to advocate turning astron-
omy into a physical science was the eminent 
astronomer William Herschel in the early 

1800s. His call fell on deaf ears because it was 
related to another idea of his that was ridiculed, 
namely that the number of sunspots was statis-
tically related to the price of wheat in England. 
Herschel was seeking a connection between 
sunspots and climate, which we now know 
exists. He used the price of wheat as a proxy 
for temperature, because there were no data on 
global temperature. Herschel found that when 
there were more sunspots, wheat was cheaper, 
implying warmer weather and bigger crops. 
Today’s satellite observations show that the 
radiative output from the Sun is indeed higher 
when the sunspot number peaks.

The imprint of Carrington’s 1859 flare could 
be seen in an ice core retrieved from Greenland 

in 1992. The proton beams from solar super-
flares produce nitrates in the Earth’s atmos-
phere, which get deposited in the ice. Of all the 
flares of the past 500 years, the 1859 flare was 
one of the most powerful.

The most revolutionary tool for the physi-
cal exploration of stars was spectroscopy. Dark 
lines in the solar spectrum were noticed by 
William Wollaston in 1801 and rediscovered 
by Joseph von Fraunhofer in 1814, who later 
mapped these lines in much greater detail with 
his invention, the diffraction grating. Robert 
Bunsen and Gustav Kirchhoff showed that 
these absorption lines were the fingerprints 
of chemical elements — despite the famous 
French philosopher’s Auguste Comte 1835 pro-
nouncement that we would never know how to 
study the chemical composition of the stars.

Stuart Clark weaves all these events and ideas 
together in a fascinating tapestry. The account 
is accurate while being non-technical, and is 
suited for anyone with a general interest in the 
history of science. Clark’s engaging writing style 
conveys the passion, intrigues and captivating 
life stories of the main players. It is a gripping 
tale of the birth of modern astronomy. ■

Jan Stenflo is professor of astronomy at the 
Institute of Astronomy, 8092 Zurich, Switzerland.
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