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plain the upheavals of globalization. Their 
explanation of how globalization interacts 
with inequality begins with four groups of 
workers: high- and low-skilled in devel-
oped countries, and high- and low-skilled 
in developing countries. Before globaliza-
tion, the local economy produces best 
when high- and low-skill workers within 
each country pair up. Maskin points, for 
example, to an old textile factory in a pre-
globalization India, where an engineer 
might manage an unskilled laborer. 

But a key component of the current wave 
of globalization is that international pro-
duction chains now allow workers to pair 
up across borders. After global trade begins, 
that Indian engineer might be hired by an 
American firm that has moved parts of its 
company to India and sees value in the en-
gineer’s relatively skilled, yet still relatively 
cheap, labor. And as skilled Indian workers 
increasingly find jobs with international 
firms, the locally owned businesses which 
they once helped manage may be forced to 
close, leaving their unskilled former “part-
ners” with no way to participate in the 
global economy. “That is a big difference,” 
Maskin concludes. “And that, we argue, may 
explain why there’s been such an increase in 
inequality in developing countries.” 

Further complicating matters is the fact 

that even though few of these new devel-
oping-world jobs would be considered 
“high skill” by Western standards, they 
nevertheless remain out of reach for work-
ers at the very bottom. “There’s a big dif-
ference between low skill and zero skill,” 
Maskin says. In countries like India, for 
example, call-center workers need a com-
mand of unaccented English, and maybe 
even a college degree. Kremer points to the 
even starker illustration of a Vietnamese 
factory producing an American-designed 
shoe. Low-skill workers—often peas-
ants—“can’t even get into the shoe produc-
tion,” he explains, because of the higher 
standards of export companies. “The facto-
ry doesn’t want to hire them unless they’ve 
got at least a high-school education.” 

Workers in many factories in devel-
oping countries might be lower-skilled, 
Maskin adds, but “they have enough of an 
education so that they can be trained.” The 
lower-skilled laborers who once might 
have been considered competent enough 
to work in a factory under local manage-
ment, on the other hand, are left out of the 
newly globalized workforce.

Maskin and Kremer emphasize that 
they are not making a case against trade 
and international production: those grow-
ing average wages are proof of globaliza-

tion’s benefits. Rather, they say they are 
making a policy argument for education. 
Those at the bottom of the pyramid may 
not have enough resources to gain skills 
on their own, and their potential employ-
ers have little incentive to train them. 
That means that developing-world gov-
ernments, along with nongovernmental 
organizations, must provide the educa-
tion necessary to raise workers’ skills. In 
Cambodia, for instance, training programs 
have helped bring women into the thriving 
garment industry, giving them the indus-
try-specific sewing skills that allow them 
to work from home. Gaining that skill has 
brought real benefits to those who other-
wise might not enter the workforce.

Such programs, Maskin explains, are 
the best way to address the negative re-
sults of globalization. Now, having iden-
tified the problem and offered a plausible 
explanation, he acknowledges that the 
question remains: “How do you tweak the 
system so that people down at the bottom 
get something out of it, too?”

 vs�tephanie garlock
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Self-Regulating  
Coffee Drinkers?

C
ould genetic code determine 
someone’s Starbucks habit? Ap-
parently so, according to a new 
study by researchers at the Har-

vard T.H. Chan School of Public Health 
(HSPH). Their data suggest that people 
instinctively regulate their coffee intake in 
order to experience the optimal effects of 
caffeine. 

Produced with the support of the Cof-
fee and Caffeine Genetics Consortium and 
published in the journal Molecular Psychia-
try this past fall, the study—one of several 
recent HSPH investigations of the popular 
beverage—involved a meta-analysis of ge-
nomic data from more than 120,000 regular 

coffee drinkers of European and African 
ancestry. The researchers analyzed their 
subjects’ genetic makeup through DNA 
sequencing, and compared those results 
to self-reported coffee-drinking figures, in 
an effort to understand why some people 
need more of the stimulant than others to 
feel the same effect.

Lead author Marilyn Cornelis, a former 
research associate in the HSPH nutrition 
department who is now assistant profes-
sor in preventive medicine at Northwest-
ern, says their findings provide insight not 
only on why caffeine affects people differ-
ently, but also on how these effects influ-
ence coffee-drinking behavior. One indi-

vidual, for example, may need three cups 
of coffee to feel invigorated, while another 
may need only one. If that one-cup-a-day 
person consumes four cups instead, Cor-
nelis explains, any jitters or other ill effects 
that result may discourage that level of 
consumption in the future.

Given coffee’s widespread consumption, 
its effects on health have been the subject 
of continuing interest and debate. The 
newest edition of The Diagnostic and Statis-
tical Manual of Mental Disorders, for example, 
lists both caffeine intoxication and with-
drawal as disorders. On the other hand, a 
study released in January by other inves-
tigators at HSPH found that drinking up 
to six cups of coffee a day showed no as-
sociation with any increased risk of death 
(including from cancer or cardiovascular 
disease). “Going back several years…cof-
fee often had a bad rap,” Cornelis says. “I 
hope to finally account for those genetic 
variants and possibly other risk factors 
that might modify our response to coffee 
or caffeine.” 
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The house sysTem was creaTed in 1928.  
87 years later, the Houses are still at the heart of the College experience. 
Learn more: aLumni.harvard.edu/houses

Her team identified six new 
genetic variants associated 
with habitual coffee drink-
ing, including two—POR and 
ABCG2—related to caffeine 
metabolism, and another two 
that may influence the psy-
chological boost and possible 
physical health benefits of 
caffeine. The most surprising 
aspect of the study, Cornelis 
reports, was the discovery that 
two genes involved in glucose 
and lipid metabolism—GCKR 
and MLXIPL—are also linked 
for the first time to the meta-
bolic and neurological effects 
of caffeine.

Another group of research-
ers at HSPH reported last 
year that coffee drinkers who 
increased their average consumption by 
more than one cup a day during a four-
year period had an 11 percent lower risk of 
type 2 diabetes in the following four years, 
compared with people who did not change 
their intake. The study also found that 

those who decreased their coffee consump-
tion by more than a cup per day increased 
their type 2 diabetes risk by 17 percent. 
“We know there’s been a link between 
coffee and lower risk of type 2 diabetes, as 
well as between unfiltered coffee and lipid 

levels, but whether these associations un-
derlie the surprising associations between 
GCKR and MLXIPL and coffee-consump-
tion behavior is unclear,” Cornelis says. 
“It’ll be very interesting to follow up on 
those particular genes in the future.”
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Animating Music

W
hat do we s�ee when we 
listen to music? In 1940, 
Walt Disney’s Fantasia fa-
mously drew Tchaikovsky’s 

Nutcracker Suite as dancing flowers, and 
Stravinsky’s The Rite of Spring as a T-rex on the 
rampage. Today, the music-library software 
preinstalled on most personal computers of-
fers customizable options: flames, puddles 
of color, wheeling galaxies. Although these 
interpretations have artistry, they neither 
promise nor grant real understanding of 
how music works. Coasting atop the waves 
of sound, the images reflect little of its actual 
structure. But what if a tool were designed 
to put sight squarely in the service of sound?

“It seems that the twenty-first century 
is really the right time to think about ani-
mated music analysis,” says Peabody pro-
fessor of music Alexander Rehding. An 
array of recently developed digital tools, 
used by musicians and laypeople alike, 
suggests new possibilities for researchers 

keen to map aural realms by visual means. 
Soundslice, for example, offers interac-
tive sheet music that guides the learner 
through a score by integrating written 
notation with a sound file; SoundCloud 
presents a time-slider and the outline of 
a sound wave to orient a listener within 
the music, and also displays listener com-
ments keyed to specific moments in a 
piece. Now, Rehding and his collaborator, 
Jones professor of African American music 
Ingrid Monson, are developing a Web ap-
plication that will depict the insights of 
music theory, syncing an animated analy-
sis with a sound file.

The application visually traces a piece’s 
progression through what’s known as 
“tonal space,” which encompasses chord 
transformations, intervals between 
pitches, and the relations between keys. 
Nineteenth-century theorists represented 
this aspect of music in a two-dimension-
al format: a grid with an x and y axis. As 

the structural understanding of music 
advanced, the shape of tonal space also 
evolved in complexity—into a cylinder, 
then a spiral within a cylinder—before 
finally reaching the current model, which 
Rehding describes as “a doughnut that’s 
also a Möbius strip.”

In creating what he calls “the quite 
technical interpretation of how music 
works and how it hangs together, we 
use a lot of diagrams,” Rehding explains. 
The academic community already shares 
the structure of a symphony, or a jazz 
pianist’s chord transformations, through 
dense illustrations. But when used to 
communicate with even a slightly wider 
audience, these diagrams can confuse as 
often as they clarify. Even the most gung-
ho undergraduates become bewildered 
when talked through these analyses, 
which are challenging to reconcile with 
the music itself. And there’s another prob-
lem, Rehding adds: “If you try to show 
how the flow of the music works, then the 
static medium of print isn’t well-suited to 
a lot of the things that go on.” By contrast, 
a dynamic diagram can situate the listener 
in time; a computer model can display 
change in a third dimension, even rotating 

as necessary. 
The two ethnomusicolo-

gists study vastly different 
repertoires: Rehding focuses 
on nineteenth-century Ger-
many; Monson works on jazz 
and the African diaspora. In 
her field, visual representa-
tion is a particularly fraught 
topic—many debate whether 
music that’s composed dur-
ing in-the-moment perfor-
mance, as jazz improvisation 

A third recent HSPH-affiliated study 
that tracked 50,000 women for 10 years 
found that those who drank four or more 
cups of caffeinated coffee per day were 20 
percent less likely to develop depression 
than nondrinkers. The researchers specu-
late that long-term coffee drinking may 
boost the production of “feel good” hor-

mones such as dopamine.
“Coffee is possibly protective,” Corne-

lis says. Eventually, she hopes to “account 
for those genetic variants and possibly 
other risk factors that might modify our 
response to coffee or caffeine. We know 
coffee is one of the primary sources of anti-
oxidants of the American diet. If some in-

dividuals can metabolize caffeine quickly, 
then they’re potentially getting rid of the 
adverse effects of caffeine yet still experi-
encing the beneficial effects of other coffee 
constituents.” vlaura levis�

marilyn cornelis� e-mail:
marilyn.cornelis@northwestern.edu 

Visualizations like Stephen 
Malinowski’s Music Animation 
Machine version of Debussy’s 
Arabesque no. 1 for piano solo 
can lead to new insights into 
musical compositions.
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