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Transforming U.S. Agriculture

Achieving sustainable agricultural systems
will require transformative changes in markets,
policies, and science.

A

griculture in the United States and
many other countries is at a critical juncture. Public investments and
policy reforms will inform landscape management practices to be used by farmers and
ranchers for sustaining food and ecosystem
security. Although U.S. farms have provided
growing supplies of food and other products,
they have also been major contributors to
global greenhouse gases, biodiversity loss,
natural resource degradation, and public
health problems (1). Farm productivity and
economic viability are vulnerable to resource
scarcities, climate change, and market volatility (2). Concerns about long-term sustainability have promoted interest in new forms
of agriculture that (i) enhance the naturalresource base and environment, (ii) make
farming ﬁnancially viable, and (iii) contribute to the well-being of farmers, farm workers, and rural communities, while still (iv)
providing abundant, affordable food, feed,
ﬁber, and fuel.
A 2010 report by the U.S. National
Research Council (NRC) (1) identiﬁed numerous examples of innovative farming systems that contribute to multiple sustainability goals but noted they are not widespread.
This report joins others [e.g., (3–6)] critical
of aspects of mainstream, conventional farming systems. We argue that the slow expansion of such innovative farming systems in the
United States is as much a policy and market
problem as a science and technology problem.
Incentives for appropriate markets, reform of
U.S. farm-related policies, and reorientation
of publicly funded agricultural science are
needed to hasten implementation of more sustainable agricultural systems.
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Incremental, Transformative Approaches

To improve sustainability of U.S. agriculture,
the NRC report proposes both incremental
and transformative approaches. The former
are practices and technologies that address
specific production or environmental concerns associated with mainstream, conventional farming systems. Examples include
2-year crop rotations, precision agriculture
using geospatial technologies that describe
field variation, classically bred or genetically engineered crops, and reduced or no
tillage. Although incremental approaches
offer improvements and should be continued,
in aggregate, they are inadequate to address
multiple sustainability concerns.
In contrast, the transformative approach
builds on an understanding of agriculture as
a complex socioecological system. Transformative change looks to whole-system
redesign rather than single technological
improvements. Examples of such innovative
systems make up a modest, but growing,
component of U.S. agriculture and include
organic farming, alternative livestock production (e.g., grass-fed), mixed-crop and
livestock systems, and perennial grains (1).
Such systems integrate production, environmental, and socioeconomic objectives;
reﬂect greater awareness of ecosystem services; and capitalize on synergies between
complementary farm enterprises, such as
between crop and livestock production.
The existence of innovative agricultural
systems in the United States suggests that
technical obstacles are not the greatest barrier. Rather, change is hindered by market
structures, policy incentives, and uneven
development and availability of scientiﬁc
information that guide farmers’ decisions
(see the ﬁgure).
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Market Structures

Most U.S. farmers sell products to a highly
consolidated global agri-food industry
rewarding primarily the provision of large
volumes of low-cost food, feed, ﬁber, and
fuel, often constrained by contract requirements of food processors and retailers.
Meanwhile, consumer food consumption
habits associated with modern life-styles
have sustained mainstream farming systems

and food markets and have contributed to
a national obesity and health crisis. Part of
transforming U.S. agriculture is educating
more consumers to take responsibility for
what they eat and how much they eat (7).
Consumer demand is also growing for
more environmental and social accountability from farmers, including considerations of
animal welfare, ecosystem services, worker
safety and welfare, and resource conservation. In response, “value-added trait” foods
and “sustainability brands” have emerged
in the marketplace, e.g., U.S. Department of
Agriculture Certiﬁed Organic and Food Alliance Certiﬁed. U.S. and global markets for
these value-added trait products have driven
the spread of local, organic, and grass-fed
livestock systems. Market forces could be
accelerated through public-policy incentives.
Policy Incentives

Many international, federal, state, and local
agricultural, credit, energy, risk-management,
and environmental policies inﬂuence farmer
decisions (see the figure). A major policy
driver for U.S. agriculture is the Farm Bill, traditionally renewed by the U.S. Congress every
4 to 5 years, with the next version expected
in 2012. The best-funded provisions of the
Farm Bill include ﬁnancial assistance for lowincome families to purchase food; commodity subsidies paid to farmers (mostly for corn,
cotton, rice, soybeans, and wheat); crop insurance and disaster relief; and conservation programs (8). Although only roughly a third of
U.S. farmers receive commodity or conservation payments under the Farm Bill, it has a
major inﬂuence on what, where, and how food
is produced.
Most elements of the Farm Bill were not
designed to promote sustainability. Subsidies are commonly criticized for distorting
market incentives and making our food system overly dependent on a few grain crops
mainly used for animal feed and highly
processed food, with deleterious effects
on the environment and human health (9,
10). Redesigning the bill will be a complex
undertaking in light of political and budgetary constraints, as well as knowledge gaps.
However, much of the information necessary for Farm Bill redesign is available and
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Final Recommendations

The publicly funded agricultural science
portfolio could be reoriented toward agricultural sustainability, as this research is
less likely to yield marketable inventions
for private agribusinesses. The bulk of public and private agricultural science in the
United States is narrowly focused on productivity and efficiency, particularly on
technologies that ﬁt into existing production systems and lead to private beneﬁts (1,
12). A major vehicle for public agricultural
research is the National Institute for Food

To make difﬁcult choices among competing goals requires public dialogue about
what kind of food and agriculture we want,
in addition to identifying the roles of markets, policies, and science in delivering
them (15). Successful implementation will
require organizations spanning political
and institutional boundaries and integrating complex components of agricultural
transformation—from research to on-farm
implementation, to markets, and to the dinner table. The Green Lands Blue Waters Initiative (16) to achieve “systemic transfor-
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