
 

 
 

March 9, 2017 

Seth C. Murray 

Senior Advisor of Agricultural Systems and Technology 

Office of the Chief Scientist 

US Department of Agriculture 

By email: seth.murray@osec.usda.gov 

 

Dear Dr. Murray: 

The Union of Concerned Scientists (UCS) was pleased to take part in the US Department of 

Agriculture’s March 2 listening session to discuss research and policy needs for the long-

range viability and sustainability of US agriculture. And we appreciate the opportunity to 

elaborate on our in-person presentation with more detailed written comments.  

Although the focus of the session was on scientific opportunities rather than on policy, we 

note that the listening session came just as the USDA is anticipating the arrival of a new 

Secretary of Agriculture, and as Congress is beginning work on to reauthorize the federal 

Farm Bill. And ultimately, the USDA can only produce the best science for tomorrow’s 

agriculture if it has sufficient policy and funding support today.  

In this document, we therefore reiterate areas with significant scientific opportunity while 

also offering a number of high-level recommendations that we believe would strengthen the 

sustainability of US agriculture. These recommendations are relevant for the USDA, 

Congress, and other stakeholders, including land-grant universities, at this time of transition 

and opportunity. Throughout, we provide brief summaries and findings of relevant UCS 

analyses and links to the original documents on our website for your convenience. 

RECOMMENDATION #1: FULL FUNDING FOR PUBLIC AGRICULTURAL 

RESEARCH PROGRAMS, WITH A HIGH PRIORITY GIVEN TO PROMISING 

AGROECOLOGICAL RESEARCH 

As our Senior Scientist Marcia DeLonge made clear in her presentation on UCS’s behalf, we 

view the growing scientific field of agroecology, which values and fosters not only 

agricultural productivity but also positive social and environmental outcomes, to be the best 

hope for the long-term sustainability of agriculture (DeLonge & Basche 2017, Reganold & 

Wacher 2016, Foley et al. 2011, Hunter et al. 2017). Agroecological farming systems offer a 

science-based alternative to today’s industrial model that is eroding out soils, polluting our 

waterways and drinking water, contributing to climate change, making farmers more 

vulnerable to environmental changes, and threatening the long-term viability of farming 

itself. By adopting innovative and sophisticated agroecological approaches, we can transform 

the way we produce our food in a more sustainable direction, with benefits for the health of 

farmland, farm workers, the environment, the climate, and the public  

mailto:seth.murray@osec.usda.gov
https://www.elementascience.org/articles/10.1525/elementa.211/
http://www.nature.com/articles/nplants2015221
http://www.nature.com/articles/nplants2015221
http://www.nature.com/nature/journal/v478/n7369/full/nature10452.html
https://academic.oup.com/bioscience/article-abstract/doi/10.1093/biosci/bix010/3016049/Agriculture-in-2050-Recalibrating-Targets-for?redirectedFrom=fulltext
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But a 2015 analysis by UCS and partners shows that the USDA is not sufficiently investing 

in agroecological research and education. Our study analyzed projects initiated in 2014 with 

competitive funding from the National Institute of Food and Agriculture (NIFA), the USDA 

agency that provides support for research conducted by land-grant colleges, universities, and 

partner organizations. We assessed these NIFA grants (totaling $294 million) to see how 

much support was going to sustainable agriculture in general and agroecological systems in 

particular. 

We found that less than 15 percent of funding went to projects that included any element of 

agroecology. Even less—just 4 percent—went to potentially transformative projects that 

paired agroecological practices with socioeconomic innovations. A substantial portion of the 

NIFA grants went to projects working to increase efficiency or replace harmful practices with 

better alternatives (23 percent). While research on efficiency and substitution can certainly 

lead to incremental progress, what is urgently needed is science that can facilitate a 

transformation that includes bringing diversity back to agricultural lands and strategically 

designing agroecological landscapes.  Of course, such science can and should include 

cutting-edge technologies related to measurement, analysis, and modeling tools. 

Increased and sustained research is needed to support implementing agroecological systems 

across the enormous range of crop varieties, climates, and other conditions that American 

farmers face. And farmers who want to adopt agroecological approaches need education and 

technical assistance to make the transition. Recognizing this need, a growing number of 

scientists and agricultural experts—now nearing 450—have added their voices to a statement 

attesting to the benefits of agroecological research and calling for increased public 

investment in this area. 

In general, providing research, education, and technical support for advances in agriculture 

that benefit the public has long been a key part of the USDA’s mission. The Smith-Lever 

Extension Act of 1914, which created the USDA’s agricultural extension service, described 

this part of the agency’s mission as “to aid in diffusing…useful and practical information on 

subjects relating to agriculture.” It is particularly important for the USDA to support 

innovations that serve the interests of farmers and the broader public, but are unlikely to 

attract private-sector funding. Because one of the key outcomes of agroecology is reducing 

farmers’ dependence on goods and services sold by private industry (such as fertilizers and 

pesticides), agroecology falls squarely into this category.   

To boost agroecological research and education to needed levels, we urge the following 

actions: 

 The USDA should use its authority and budget to prioritize and scale up holistic 

agroecological research, extension, and education programming. Systems-based 

research requires significant support over several years, so consistent priorities and 

substantial awards are essential. The USDA should encourage projects that maximize 

public benefit through knowledge sharing and cooperation. 

 Land-grant colleges and universities, as well as the extension service, should expand 

research, education, and extension programming on agroecology and sustainable 

food systems, and they should foster the exchange of agroecological knowledge. To 

enable large-scale change, programs should seek to combine agroecological practices 

with socioeconomic support mechanisms. 

http://authors.elsevier.com/sd/article/S1462901115300812
http://www.ucsusa.org/node/4747
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 Congress should significantly increase funding to the USDA and partner agencies for 

agroecological research, and it should do so through the annual budget and 

appropriations process. A concentration on systems-based research that brings 

together ecological and socioeconomic sustainability is vital. 

For more information, see: 

Union of Concerned Scientists. Counting on Agroecology: Why We Should Invest More in the 

Transition to Sustainable Agriculture (2015), 

http://www.ucsusa.org/sites/default/files/attach/2015/11/ucs-counting-on-agroecology-

2015.pdf 

DeLonge, M.S., A. Miles, and L. Carlisle. 2015. Investing in the transition to sustainable 

agriculture. Environmental Science & Policy, 

http://www.sciencedirect.com/science/article/pii/S1462901115300812 

Union of Concerned Scientists. Scientist and Expert Statement of Support for Public 

Investment in Agroecological Research, http://www.ucsusa.org/our-work/food-

agriculture/solutions/advance-sustainable-agriculture/scientists-call-public-investment-

agroecology#.WMA-53_HrrQ 

DeLonge M, Basche A. Leveraging agroecology for solutions in food, energy, and water. 

Elem Sci Anth. 2017;5:6. DOI: http://doi.org/10.1525/elementa.211 

RECOMMENDATION #2: EXPANSION OF PUBLICLY-FUNDED CLASSICAL 

BREEDING PROGRAMS, WITH A SPECIAL FOCUS ON PLANT VARIETIES 

NEEDED IN AGROECOLOGICAL SYSTEMS 

In concert with a sustained commitment to publicly-funded agroecological research, the 

farmers of tomorrow need renewed investment in taxpayer-supported classical plant 

breeding. Decades of research and experience show that the technology of classical plant 

breeding is effective and efficient, achieving its goals—including increased productivity and 

profitability, resistance to disease and pests, efficient use of nutrients, and tolerance to 

drought and other adverse climatic conditions—at a fraction of the cost of more expensive 

technologies. But the few remaining publicly funded classical breeding programs, found in 

our nation’s farms, universities, and agricultural research centers, are starved for resources. 

In fact, recent studies have found that classical breeding programs have shrunk by more than 

30 percent over the past 20 years (Carter et al. 2014). Even widely grown crops have few 

remaining public breeders. The decline of public breeding programs has resulted in an 

overreliance on a few genetic lines for some major crops. This threatens our nation’s food 

security because low genetic diversity makes it easier for crop diseases to spread quickly and 

widely. 

Publicly funded breeding programs are particularly crucial to the development of sustainable 

farming systems. As described above, agroecological approaches hold great promise, but they 

can have maximal effect only when appropriate cultivars are available. Classical breeding is 

critical for developing the cultivars needed for agroecological systems, as it is generally cost 

effective and can be tailored to the specific current and future needs of diversified and 

sustainable farming systems in diverse regions across the country. 

http://www.ucsusa.org/sites/default/files/attach/2015/11/ucs-counting-on-agroecology-2015.pdf
http://www.ucsusa.org/sites/default/files/attach/2015/11/ucs-counting-on-agroecology-2015.pdf
http://www.sciencedirect.com/science/article/pii/S1462901115300812
http://www.ucsusa.org/our-work/food-agriculture/solutions/advance-sustainable-agriculture/scientists-call-public-investment-agroecology#.WMA-53_HrrQ
http://www.ucsusa.org/our-work/food-agriculture/solutions/advance-sustainable-agriculture/scientists-call-public-investment-agroecology#.WMA-53_HrrQ
http://www.ucsusa.org/our-work/food-agriculture/solutions/advance-sustainable-agriculture/scientists-call-public-investment-agroecology#.WMA-53_HrrQ
http://doi.org/10.1525/elementa.211
http://rafiusa.org/publications/seeds/
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In particular, we recommend the following: 

 Congress and the USDA should sustain and increase public research funding for 

classical breeding, especially for agroecological systems. The appropriate lead 

agency, with the mission and capacity to support this effort, is the USDA’s National 

Institute for Food and Agriculture. 

 The USDA should make development of publicly available cultivars suited to 

agroecological systems a distinct and high-priority category in competitive research 

grant programs. 

 Because field breeding programs tend to run on a 15-year cycle—the typical amount 

of time needed to produce new cultivars, regardless of the technologies used—policy 

makers should focus on sustained long-term investments. 

For more information, see: 

Union of Concerned Scientists. Seeds of the Future: How Investment in Classical Breeding 

Can Support Sustainable Agriculture (2015), 

http://www.ucsusa.org/sites/default/files/attach/2015/03/ucs-seeds-of-the-future-2015.pdf.  

RECOMMENDATION #3: A SHIFT IN TAXPAYER-FUNDED USDA SUBSIDIES, 

INCENTIVES, AND TECHNICAL ASSISTANCE TOWARD IMPLEMENTING 

ECONOMICALLY AND ENVIRONMENTALLY VIABLE FARMING PRACTICES 

AND SYSTEMS, BASED ON AGROECOLOGY 

The USDA’s commitment to agroecology research and development can be best leveraged, 

and better informed in the long run, in coordination with programs that help farmers 

implement new practices. In order for farmers to take advantage of the benefits of 

agroecological practices and systems, they need support to overcome several practical 

barriers in the way of transition. Financial incentives and technical support are essential in 

this process. At present, such programs are underfunded and oversubscribed, while the bulk 

of federal farm subsidies continue to encourage farming practices that lead to unsustainable 

erosion, water pollution, and other adverse outcomes. UCS has been working to document 

how these perverse taxpayer-funded incentives in turn costs the public additional billions due 

to unintended consequences, and how this system could be shifted.  

In recent and forthcoming analyses, UCS has identified specific experimental cropping 

systems that—if appropriately incentivized—could be adopted widely by farmers, with large 

payoffs: 

 The STRIPS project: Researchers at Iowa State University have shown that "prairie 

strips"—narrow strips of native perennial plants integrated into crop fields—could go 

a long way toward reducing the nitrogen pollution impact of Iowa agriculture while 

also bringing numerous co-benefits, such as greater biodiversity. The researchers 

found that by planting prairie strips on just 10 percent of farmland, farmers could 

reduce nitrogen loss in rivers and streams by 85 percent, phosphorus loss by 90 

percent, and sedimentation by 95 percent (Helmers et al. 2012). Prairie strips can 

even rebuild soil on degraded areas of a farm, eventually making those areas 

profitable again. UCS analysis based on this research looked at the economic impact 

http://www.ucsusa.org/sites/default/files/attach/2015/03/ucs-seeds-of-the-future-2015.pdf
https://dl.sciencesocieties.org/publications/jeq/abstracts/41/5/1531
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of two scale-up scenarios: one in which prairie strips were planted on 10 percent of 

farmland only in Iowa, and another in which they were planted across the entire Corn 

Belt. In both scenarios, the savings to taxpayers, farmers, and businesses far 

outweighed the costs. In the Corn Belt scenario, net annual savings could top $850 

million.  

 Marsden Farm: Since 2003, Iowa State University’s Marsden Farm study has 

demonstrated that transitioning Iowa farm acres from today’s dominant corn-soy 

system to a more diverse rotation involving three or four crops can increase crop 

yields while maintaining similar per-acre profits. Average corn yields were 2 to 4 

percent higher and average soybean yields 10 to 17 percent higher compared with the 

two-crop system, and the longer rotations were just as profitable as corn-soy alone. 

Such a shift also reduces soil erosion, decreases runoff of pollutants that threaten 

drinking water supplies in downstream communities, and limits the release of heat-

trapping gases to the atmosphere. The most recent findings demonstrate that diverse 

rotations also cut herbicide use by 25 to 51 percent, reduced herbicide runoff in water 

by 81 to 96 percent, and reduced total nitrogen fertilizer application rates by 12 to 14 

percent compared with corn-soy (Davis et al. 2012, Hunt et al. 2017). Forthcoming 

economic analysis from UCS will further show that these rotations could be feasibly 

scaled up over millions of acres in Iowa, as a start. 

To enable farmers to take advantage of systems such as these, we recommend the following 

actions by Congress and the USDA: 

 Congress should reduce federal crop insurance premium subsidies that encourage 

monoculture cropping systems, and strengthen crop insurance coverage for 

diversified farms through improved promotion of the Whole Farm Revenue 

Protection Program. 

 Congress and the USDA should increase funding for financial incentives, 

demonstration projects, and technical assistance to encourage on-farm conservation 

practices, or even make their adoption a condition for receiving federal farm 

subsidies. This involves increasing funding for existing conservation systems, 

improving enforcement of conservation compliance, and facilitating adoption of 

innovative systems (like prairie strips and diverse crop rotations) through USDA 

conservation programs. 

For more information, see: 

Union of Concerned Scientists. Subsidizing Waste: How Inefficient US Farm Policy Costs 

Taxpayers, Businesses, and Farmers Billions (2016), 

http://www.ucsusa.org/sites/default/files/attach/2016/08/Subsidizing-Waste-full-report.pdf.  

RECOMMENDATION #4: GREATER TAXPAYER-FUNDED INVESTMENT IN 

LOCAL FOOD SYSTEMS THAT ADVANCE ECONOMIC AND 

ENVIRONMENTAL SUSTAINABILITY IN RURAL AND URBAN COMMUNITIES 

Midsize family farms—historically the backbone of rural economies in the United States—

have been disappearing for almost two decades, replaced by large, industrialized 

farms. When they disappear, many jobs evaporate with them. Once-vibrant rural 

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0047149
http://pubs.acs.org/doi/abs/10.1021/acs.est.6b04086
http://www.ucsusa.org/sites/default/files/attach/2016/08/Subsidizing-Waste-full-report.pdf
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communities are at continued risk as the loss of jobs and business opportunities represented 

by midsize farms continues. 

The good news is that the solution to this problem may lie close to home: when large-scale 

food buyers such as supermarkets and hospitals purchase their fruits and vegetables from 

local farmers, they create a market niche that midsize farms are ideally suited to fill. Policies 

designed to help midsize farms thrive and connect them with these buyers could reverse the 

decline of the midsize family farm and give rural communities a much-needed economic 

boost. They could also serve to return diversity and long-term sustainability to agricultural 

landscapes that are currently mono-cropped. 

In a recent report, we used Iowa as a test case to show how recent research supports this idea. 

In Iowa, research suggests that consumers are often willing to pay more for local food. And 

there is great potential for growth in the local food market: Iowans spend more than $8 

billion on food each year, and only 10 percent of that food is produced locally. Iowa could 

keep more of its food dollars in-state if more institutions (such as schools and hospitals) and 

"intermediate markets" (such as grocery stores and restaurants) bought food from local farms. 

This is already starting to happen: A 2008 study showed that local food purchases in eight 

Iowa counties had grown from 3 institutions spending $111,000 in 1998 to 25 institutions 

spending $1.8 million in 2008. 

These large buyers could help keep diversified midsize farms in rural communities—or bring 

them back—in Iowa and elsewhere. Intermediate and institutional buyers require both large 

volumes and a diversity of foods. Neither small farms (which lack the capacity) nor large 

farms (which lack the flexibility) can meet this demand in places like Iowa. This leaves 

midsized farms as untapped resources in the local—and potentially more sustainable—food 

movement.  

Using data from surveys of intermediate and institutional buyers conducted by the Leopold 

Center at Iowa State University in 2012 and 2013, we estimated that increased local buying 

could generate up to $3 billion in economic activity in the state and create thousands of jobs. 

To help farmers and communities achieve these benefits, we recommend the following 

actions: 

 The USDA should increase investment in research and technical assistance to help 

farmers optimize midsize, diversified farming systems. 

 Congress and the USDA should expand financial incentives to help beginning and 

transitioning farmers grow the foods institutional and intermediate buyers want, 

along with investments in infrastructure and coordination to get healthy, sustainable 

foods from farm to market. 

For more information, see: 

Union of Concerned Scientists. Growing Economies: Connecting Local Farmers and Large-

Scale Food Buyers to Create Jobs and Revitalize America's Heartland (2016), 

http://www.ucsusa.org/sites/default/files/attach/2016/01/ucs-growing-economies-2016.pdf.  

 

http://www.ucsusa.org/sites/default/files/attach/2016/01/ucs-growing-economies-2016.pdf

