strongest justification for implementing
place-based policies to remedy this en-
trenched problem is that “a dollar spent
fighting non-employment in a high not-
working-rate area will do more to reduce
non-employment than a dollar spent fight-
ing non-employment in a low not-working-
rate area”—even though, as Austin acknowl-
edges, “historically some place-based policies
have been very expensive relative to the out-
come...” They discuss in the paper some stud-
ies of prior place-based policies that found
that interventions “did generate jobs, but
sometimes at a very high cost perjob.” A 2013
study of enterprise zones in the United States,
for example, “found that each job cost about
$18,000 to create, which is actually at the low
end of the spectrum....[Other studies| suggest
the cost per job can be significantly higher...
and therefore the evidence on the cost effec-
tiveness of these programs is mixed.”

To address that issue, the authors recom-

mend an intervention based on strength-
ened employment subsidies, such as through
an expanded Earned Income Tax Credit. Al-
though that benefit is currently construct-
ed to benefit single parents, who are often
women, the paper suggests it could be modi-
fied to target men of prime working age in
distressed regions by means of a uniform
hourly wage subsidy, which the authors’
analysis shows would disproportionately
benefit those areas. Place-based policies that
explicitly offer subsidies to Americans liv-
ing in certain geographic regions might also
work, the authors write—while cautioning
that such subsidies could encourage migra-
tion to those regions, in turn causing an un-
wanted increase in housing costs and rents
that disproportionately benefits homeown-
ers and landlords. “It’s possible that those
costs might partially offset the positive im-
pact of the program, although the declining
rate of mobility in the United States sug-

PREDICTIVE PALEOBIOLOGY?

Extinctions’
Ecological Impact

URING THE LAST 500 million
years, the fossil record shows,
the ecology of life on Earth has
been disrupted and irrevoca-
bly altered half a dozen times. After the
Great Ordovician Biodiversification had
produced an order of magnitude increase
in the number of species, five mass extinc-
tions successively wiped out much of the
life on the planet. The causes of these events
have been the subject of renewed scrutiny
ever since 1980, when Luis Alvarez (a Nobel
Prize-winning physicist) and his son Wal-
ter (a geologist) advanced the theory that a
meteor wiped out the dinosaurs and many
other creatures 66 million years ago. Now,
a study that quantifies the impact of such
events on marine ecosystems—communities
of ocean organisms living together in non-
random associations—may help develop a
more nuanced understanding of paleoecol-
ogy that could ultimately shed light on the
threat of species losses today.
Asapaleontologist and geobiologist, post-
doctoral fellow Anthony “Drew” Muscente

investigates the in-
teractions between
the biosphere and
the physical plan-
et. He uses the fos-
sil record to study
what is known as
“co-occurrence
data™: “what lived
with what in the
distant past.” By
examining these
data using net-
work analysis, he
and his colleagues
identified ecologi-
cally significant as-
sociations among ancient marine animals, and
then investigated how these individual spe-
cies and communities changed over geologic
time. The approach enabled them to rank the
ecological impacts of mass extinctions.
Muscente says that once these “pulses
of ecological reorganization throughout
the fossil record” have been recognized, re-

RIGHT NOW

gests this may be less of a problem than in
the past,” Austin points out.

Politicians have traditionally leaned to-
ward promising infrastructure to improve
living and working conditions in the poor-
est parts of the country, but the paper argues
that “targeting infrastructure spending to-
wards distressed areas risks producing proj-
ects with limited value for users.” Instead, it
suggests that allocating funds to employment
subsidies that would naturally flow to re-
gions with high levels of non-employed men
is more likely to be a permanent solution for
persistent stagnation, and perhaps would
provide the greatest economic and social
benefit to the country as a whole.

~OSET BABUR
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searchers can begin to measure them and try
to quantify the consequences of such mass
extinctions on entire ecosystems. This is
relevant now because some scholars have
argued that a sixth mass extinction is under
way today. “That may or may not be true,” he
adds, “but we need some historical context
for understanding what species losses have
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done in the past to change the biosphere.”
“What's interesting,” says Muscente’s
postdoctoral adviser and collaborator on
the paper, Andrew Knoll, Fisher professor
of natural history and professor of earth
and planetary sciences, is that the size of
a mass extinction doesn’t reveal whether
it will change the ecosystem. There’s “no
necessary correlation between the taxo-
nomic import of a mass extinction and the
ecology,” Knoll explains. For example, even
though the first great extinction, at the end
of the Ordovician period, eliminated half
the then-existing genera and some 80 per-
cent of all species, an ocean reef in the wake
of that event still looked “tolerably like”
it did before the die-off—and the existing
localized marine ecologies of trilobites, bra-
chiopods, and corals largely persisted. In
other instances—such as during the Perm-
ian extinction of 252 million years ago—the
communities of fauna that eventually arose,
millions of years later, were substantially

different.

During major extinctions,
sometimes whole ecosystems
disappear even when relatively
few species are affected.

The findings support a long-standing
observation by paleontologists “that mass
extinctions tend to be selective,” says Mus-
cente. “If you have an ocean anoxic event
versus a glaciation, or an asteroid impact,
you are going to affect different things. The
research supports the idea that even when a
lot of species disappear, the changes to eco-
systems can be minor, but that sometimes
whole ecosystems disappear even when
relatively few species are affected. Ecologi-
cal and taxonomic impacts, in other words,
may be decoupled during such episodes. In
the Permian extinction, Knoll explains, two
million years of volcanism in Russia’s Sibe-
rian Traps region occurred “at a rate a million
times greater than anything ever witnessed
by humans or their close relatives.” The mag-
ma “plumbed through thick limestones,” re-
leasing massive quantities of carbon dioxide.
The greenhouse gas warmed the planet—
and because CO, dissolves in seawater, it
also caused ocean acidification, harming
reefs and shellfish alike. At the same time,
“because warm waters can carry less oxygen

than cold waters,” anoxia spread through the
sea. Fish can swim away from 0Xxygen-poor
water, but an anoxic body of water settling
over an immobile reef can cause permanent
damage. “The effects of these changes are
synergistic physiologically,” he says, and be-
cause a reef’s physical structure also hosts a
diverse ecosystem, “the result was the big-
gest extinction we know of.”

Ironically, by far the most ecologically dis-
ruptive marine event, Muscente and Knoll’s
study found, was the Ordovician Biodiver-
sification itself. Massive increases in biodiver-
sity completely changed the ecology of the
seas. “It isn't only loss of diversity that can
and does have an effect on ecosystem struc-
ture,” Knoll continues. “Major diversifica-
tion events” (this one driven by causes un-
known, perhaps a cooling and simultaneous
oxygenation of the oceans) drive profound
change as well.

Earlier efforts by Knoll and his colleague
Richard Bambach, an associate in the Har-
vard Herbarium, to predict which organ-
isms should be physi-
ologically vulnerable to
rapid buildup of CO,,
and which more tolerant
of it, “turned out to give
a very good first-order
prediction of what went
extinct in the Permian.
That’s relevant,” Knoll
says, because what happened then—a rap-
id rise of CO, ocean acidification, warmth,
and loss of oxygen in the oceans—is simi-
lar to the pressures building in the twenty-
first century.

The data don’t reveal whether a sixth ex-
tinction is now under way. Even so, Knoll
notes that there have been significant de-
creases in population sizes among both land
and sea animals “and the first step toward
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extinction is a reduction in population size.”
“I don't want to overplay the predictions of
this work for the future,” he adds, “but at
least it gives us an ecological framework for
thinking about what comes next. In many of
these major extinction events, reef-building
organisms are particularly at risk.” This has
some real relevance to this century and the
next “because if you look at statistics, such
as the loss of half the reef cover in the Great
Barrier Reef during the last 30 years, it’s re-
ally sobering.” ~JONATHAN SHAW

ANDREW KNOLL LAB WEBSITE:
https:/ /sites.fas.harvard.
edu/~knollgrp/index.htm

WHEN CAPITAL TRUMPS LABOR

Violent Innovations

NNOVATION DRIVES American busi-

ness—but not always for the common

good. In Accounting for Slavery, historian

Caitlin C. Rosenthal, Ph.D. 12, finds in-
novation paired with racialized violence in
the antebellum slave economy.

When Rosenthal started her doctoral stud-

ies, she didr't expect to write about slavery.
Three years as a consultant at McKinsey &
Company had attuned her to “the ways scale
changes how CEOs relate to workers, how
managers think about labor.” This interest
first led her to research “iron forges and tex-
tile mills” in the North’s industrial cities.
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