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A plan for the ocean

Governments have typically regulated their coastal waters as if fishing, shipping and the like were separate
entities. A new, integrated approach could change all that — while greatly boosting marine science.

sial wind farm off the coast of Massachusetts had little in com-

mon with the 22 April sinking of an oil rig off the Louisiana
coast, or the environmentally catastrophic oil spill that followed,
both events highlight the increasingly wide range of demands being
made on coastal waters around the world. Government regulators
are finding it ever more difficult to reconcile those demands, as wind
turbines, off-shore aquaculture and a growing roster of other new
activities jostle for space with the already long list of existing claim-
ants, including fisheries, shipping lanes and recreational boating.
These uses of the ocean are often incompatible not only with one
another, but also with the need to protect what remains of fragile
marine ecosystems.

The difficulty of finding that balance has led some governments to
radically rethink their sector-by-sector, statute-by-statute regulatory
strategies, replacing them with a more coordinated decision-making
process known as coastal and marine spatial planning (CMSP). The
idea is to bring together all the stakeholders, from energy companies
and government agencies to environmentalists and fishermen, to sort
through the interdependencies and their long-term implications, and
then to map out the uses permissible in any particular region. In
effect, CMSP is zoning for the oceans.

So far, leadership in CMSP has come mainly from Australia, from
European countries such as Germany, Norway and the Netherlands,
and from a handful of US states — notably Massachusetts, Florida
and Oregon. The US federal government has lagged far behind, with
different agencies regulating fisheries, energy, water quality and the
like as if none of these activities had anything to do with the others.

That could soon change. Within the next couple of months, US
President Barack Obama is expected to announce a national ocean
policy that would implement CMSP throughout the country. The
policy has been under development by an interagency task force
since June 2009, and a draft (see go.nature.com/zyx8Go) has been
publicly circulating since December. The final policy will undoubt-
edly be tweaked to address public comments. But in broad outline

Q Ithough the US government’s 28 April approval of a controver-

it will call for US coastal waters to be divided into nine areas, each
with a regional ocean council that will draw up a CMSP programme
addressing local issues and priorities. A National Ocean Council
would review each regional plan to ensure that it is compatible with
the others and with national policy.

As welcome as Obama’s announcement will be, it is just the first
step. Getting any necessary legislation passed, setting up the national
and regional councils, reaching agreement on the roles of the states,
Native American tribes and other stakeholders could take years. But
both Congress and the Obama administration should pursue this goal
as rapidly as possible. Meanwhile, they should also be pursuing the
research required to ensure that CMSP is based on the best scientific
information.

One early priority, for example, will be to chart the biologically and
ecologically important areas — not just on the sea floor, but through-
out the water column, and not just once but over time, as popula-
tions move and habitats shift from season to season. Such maps are
lacking in many US regions, but could prove invaluable for basic
ocean science as well as for CMSP. Another goal will be to identify
potential indicators for evaluating the effectiveness of the various
plans. Are fishery closures helping to revive fish populations? Are
marine protected areas working? And are the observed effects
really due to the management plan, or to exogenous forces such as
climate change?

None of this research will come cheap. But Obama has already
made a good start with his 2011 budget request for the National
Oceanic and Atmospheric Administration, which asks for US$20 mil-
lion to fund grants for regional CMSP work, and has a separate budget
item for sea-floor mapping and charting. His request also includes
$4 million for CMSP work by the US Geological Survey.

Even if fully implemented, Obama’s national ocean policy will not
prevent every controversy or eliminate the danger of oil spills. But it
would be a much-needed step in the right direction, and would move
the United States to the forefront of efforts to make rational use of a
finite and fragile resource. |
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Ways to obtain more accurate data can and should
be put in place to police greenhouse-gas emissions.

t is hardly surprising that climate discussions tend to gloss over
uncertainties in data on greenhouse-gas emissions. Governments
are struggling towards an international agreement to reduce those
emissions, and their focus is necessarily on coming up with specific,
enforceable targets. But the fact is that scientists’ ability to measure

emissions and verify that countries are following through on their
commitments is far from adequate. And that is unlikely to change
without the full engagement of governments and scientists.

There are a number of reasons to be sceptical about current emis-
sions data (see page 18). Some are a matter of human frailty: it is
often in the best interests of both companies and governments to
underestimate emissions, and thus to overstate the effectiveness of
a given technology or policy in reducing them. That temptation will
only increase as countries ramp up climate commitments. Other
reasons, however, hinge on the uncertainties inherent in even the
best emissions statistics.
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In the energy sector, for example, the statistics rely on imperfect
estimates of, say, the amount of fuel moving through a pipe or leak-
ing out of a valve. Emissions also vary from one chunk of coal to
another, according to their origins, as well as among different kinds
of crude oil. Outside the energy sector, the challenges are even more
complex. Agricultural emissions vary from crop to crop and from
farm to farm, and there is no single equation for estimating carbon
uptake by forests. The further one digs down into the data, the more
uncertainties one encounters.

So what should be done? The US National Research Council tack-
led this question in a report issued in March, laying out a roadmap
that could — and should — be implemented relatively cheaply over
the next few years. The first task is to improve emissions inventories.
Atpresent, industrialized nations are required to report their annual
emissions data to the United Nations each year, but these data need
to be broken down by time, region and, as far as possible, by facility.
Major developing countries would then need to be phased into this
same system.

These inventories are calculated using government and industry
data. However, given the high economic stakes, even the most thorough
such reporting will not suffice as evidence about which nations are and

are not living up to their commitments. These emissions numbers will
need to be independently verified with an expanded network of atmos-
pheric measurements. To accomplish this, governments should extend
and improve their verification efforts by increased monitoring of major
facilities, cities and agricultural areas, as well as by supporting a global
monitoring capability from space.

Europe is making progress in this direction with a planned ground-
based Integrated Carbon Observation System that could be rolled out
within a few years, but efforts are needed around the world. Where
satellites are concerned, the outlook is encouraging, although frus-
tratingly slow. Japan is collecting initial data from GOSAT, its satel-
lite for observing greenhouse gases; NASA, meanwhile, is pushing
forward with a second Orbiting Carbon Observatory after losing the
first during launch last year.

All of these efforts need to be continued, strengthened and
expanded. The specifics of who pays and how the data-gathering is
managed will doubtless be hammered out over time, and may well
have to be included in whatever international climate treaty finally
emerges. But regardless of how the details play out, it’s clear that
those policing any such treaty will need a much more sophisticated
monitoring system than the ad-hoc version in use today. |
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A new approach to technology assessment would
supplement expert opinion with input from society.

close the US Congress Oftfice of Technology Assessment (OTA)

on the grounds that it wasn’t necessary, calls have been made for
its revival. Many say that the closure was short-sighted. Congress,
like legislatures and executives in other nations, sorely needs a way to
assess the complex scientific and technical issues involved in subjects
such as climate change or genetically modified organisms.

But anything that replaces the OTA will need to confront some
marked changes to the political environment that prevailed two
decades ago. Then, the OTA’s stock in trade was expertise, with about
150 professional staff members marshalling the best available techni-
cal information to produce authoritative reports.

Today, by contrast, the public and politicians alike are consider-
ably less willing to accept the consensus of ‘experts, even when it
comes to technically grounded policy questions. The dominant strain
in American domestic politics, as manifested in President Barack
Obama’s marshalling of grass-roots activists during his 2008 election
campaign, and in the more recent “Tea Party’ movement against ‘big’
government, is a hunger for direct participation.

Reinventing Technology Assessment, a 2010 report from the Woodrow
Wilson International Center for Scholars in Washington DC that lays
outanew vision for US technology assessment, points to recent inter-
national experience, particularly in Europe, and calls for a broader,
‘participatory technology assessment’ (pTA) model that would supple-
ment expert opinion with early input from all corners of society.

Such a model might have helped the US government to avoid

Ever since 1995, when a then-new Republican majority voted to

10

spending 30 years and US$9 billion to develop the Yucca Mountain
nuclear waste repository in Nevada, only for Obama to abandon the
project last year in deference to local opposition. As National Acad-
emy of Sciences studies of risk assessment have inferred, it would have
been wiser and cheaper to interact with the public at the beginning
of the project, rather than at its end.

Whatever the virtues of the pTA approach, however, it is likely to
be tricky to implement. If the process is to be credible to the public,
for example, it will have to be open and transparent. Yet the doors
cannot be thrown open to anyone who shows up at a meeting; that
would make the process vulnerable to manipulation by special-
interest groups, which have become adept at drumming up phony
‘astroturf’ grass-roots movements and spreading misinformation to
inflame public opinion. Instead, the pTA organizers would have to
do a careful job of recruiting representative samples of citizens, and
motivating them to participate — presumably by paying them.

For decision-makers to listen, a pTA approach would have to be
integrated with existing advisory mechanisms. One possibility would
be to assign pTA responsibilities to well-established organizations
such as Congress’s Government Accountability Office, or the inde-
pendent National Academies. Another possibility, advocated by the
Wilson Center report, would be to create a non-governmental Expert
and Citizen Assessment of Science and Technology network, which
would include organizations with experience in public outreach such
as non-partisan policy research institutions, universities and science
museums.

Whatever its institutional form, however, the pTA approach needs
to be attempted. It is exactly what Congress needs as it grapples with
complex technical issues, and is squarely in line with the stated objec-
tive of Democrat and Republican politicians to build wider public
participation in decision-making. All that’s required is for Congress
itself to agree, on a bipartisan basis, to set it up. ]
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