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Science: The Foundation of Agriculture

It is a pleasure to be with you on behalf of Dr. Joseph Jen and all the agencies of the Research, Education, and Economics mission area of USDA. 

The title of my presentation is a phrase that has become a slogan for Dr. Jen and I because it underscores just how important science and research are to our entire food and agricultural system. It also speaks directly to the matter that you have come here to discuss, the critical shortage of agricultural research funding.

[image: image1.wmf]Just as plants are the very basis for all life on earth, science has been the foundation of American agriculture. During the past century, research investments and scientific advances–largely in the public sector–have fueled the tremendous rate of productivity growth in the American agricultural sector. In 1940, on U.S. farmer fed 19 people. Today, one farmer feeds 129 people. In fact, remarkably from 1948-1994 farm productivity rose an average of 1.94 percent every year.

[image: image2.wmf]One outcome of agricultural productivity has been the decline in the number of farmers as a percentage of the U.S. workforce, from 58 percent in 1862 to less than 2 percent today. This change allowed our workforce to move from the farm into industry and science and created the world’s greatest economy. Increased agriculture productivity has improved our standard of living and moved us from an agricultural-based economy to an industrial economy, and now to a technology-based economy.

In addition, lower real prices for agricultural products have contributed to the favorable U.S. trade position in international agricultural markets. Today, the United States is the world's leading agricultural exporter. This would not have been possible if agricultural research had not made the American food and agricultural system the most productive the world has ever known.

Agricultural research has also helped reduce the inequality in incomes and living standards because lower food prices benefit low-income people more than high-income people. In the U.S., the share of income spent on food has steadily declined. 

Americans now spend proportionately more on housing, cars, and other goods and services than on food. Today we enjoy the highest quality and lowest cost food in the world. America’s investment in food and agricultural research is the reason why the percentage of household income we spend on food has dropped from 20.5 percent in 1950 to 10.2 percent in 2000. 

If you look at just the cost of food bought and eaten at home, in the U.S. we spend 6.4 percent of our income on groceries, while in Japan, the average is 15.9 percent and in France, it is 17.7 percent.

[image: image3.wmf]Even though we have grown into the world’s leading industrial and technologically advanced economy, agriculture today still makes a significant contribution to the American economy. Food and fiber products represent about 16 percent of the United States gross domestic product. Employment in the U.S. food and fiber system accounts for about 17 percent of all civilian jobs in the United States, even though less than 2 percent of the workforce is on the farm.

[image: image4.wmf]The dramatic increase in farm production is the result of public investment in agricultural research and coordinated advances in plant genetics, crop science and agronomy, crop protection, soil science, and agricultural engineering. Recent advances in agricultural science and technology have been undertaken by the private sector. However, publicly funded research still serves a critical role because it emphasizes solving agricultural problems that are national or regional in scope and in the best interests of the Nation as a whole. 

Agricultural research is key to ensuring the United States stays competitive in the world marketplace. Increased world trade has opened vast new markets for American agricultural products. Moreover, since 96 percent of the world’s population lives outside our borders, international trade will be even more important to the future of American agriculture.

American agriculture and the U.S. economy have a tremendous stake in trade and in the vitality of foreign agriculture. Agricultural exports this year should reach $54.5 billion, up from last year. 

At the same time, our food and fiber industry faces more competition in the global marketplace. This competition means that we need to find new markets, develop new products for specialty markets. Increasingly, demand growth for agricultural products is in the form of partial and fully processed products-not in raw commodities.

Some high value products rely on exports for well over half their sales. Overall, agricultural exports account for 25 percent of total farm sales, double the percentage for the economy as a whole.
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Agricultural exports also play an important role in the larger economy. Every dollar of direct export sales generates another $1.39 in supporting economic activity. Processed products have even more extensive economic impacts than bulk commodities--$1.56 in supporting activity compared to $1.11. Exports provide many jobs not only on the farm but also in food processing and the transportation sector. Some 790,000 were generated in 2000—318,000 on farms and 472,000 in assembling, processing, and distributing products for export. 

U.S. exports for agricultural and food products will continue to grow, particularly in the value-added products. High value products now account for two-thirds of total sales compared to only half in 1990. Of the 20 fastest growing agricultural exports during the past decade, 15 were consumer oriented.

While trade is essential, increased trade also brings increased risks. Globalized trade and an increasingly mobile population have virtually ensured that outbreaks of disease are no longer regional issues, but global ones. 

The US Department of Agriculture has been involved in scientific research that supports American agriculture since 1862, when President Abraham Lincoln first established the Department. [image: image6.jpg]


For more than 140 years, USDA scientists have worked to improve the nutrition, health, and safety of the food we eat. It was USDA scientists who first championed the original Pure Food and Drug Act early in the last century.  

USDA research has also led to better soil management; improved use of fertilizers; enhanced strains of seed; advanced controls of insects, diseases, and weeds; and superior methods of harvesting, storing, and transporting farm products to market. 

Over the years, USDA scientists have pioneered many innovations that have led to new plant varieties, created new products from agricultural crops, and improved the nutrient value and safety of our food. Today, USDA carries out this legacy through its intramural and extramural research programs. Much of this research is devoted to plant science. As new pathogens arise, this fundamental information will provide a sound basis to investigate disease epidemiology and to evaluate control strategies.
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USDA  is also actively involved in helping growers deal with Pierce’s disease of grape that threatens the 5 billion dollar California grape industry. Our scientists are working hard to fight fire blight, a serious disease of apple and pear trees that can cause tremendous tree damage or death and poses a barrier to the export of fruit from the U.S. Fusarium head blight or scab is an extremely destructive disease on all varieties of wheat and barley. The disease has accounted for up to $1billion in crop losses during certain years by reduction in overall yield, seed quality, and contamination of infected grain with mycotoxins that make the harvest less desirable for use in food or beverage products.

Of course, all this research requires the investment of taxpayer money and Americans are getting high returns on their investment in agricultural research. Farmers benefit from agricultural research in the short run through lower production costs and higher profits. However, consumers benefit in the long run in terms of lower food prices and a safer food supply. Most studies have found rates of return on the public investment in agricultural research to be between 20-60 percent. 

While private research expenditures have increased significantly during the past thirty years, increases in public expenditures have slowed. In contrast, the demands of our agricultural research system have grown.

In recent years, there have been great increases in Federal commitments for research in support of medicine and national defense. Unfortunately, funding for agricultural research has not kept pace and opportunities to take advantage of some of the Nation's best university-based scientific talent are being lost. 

Even more importantly, we have been draining our basic science knowledge base that provides the foundation for applied science and the creation of new technologies necessary for continuous improvement. 
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Just as our food and agricultural system is part of a global web, food and agricultural research is part of a worldwide scientific web involving university, Federal, and industry labs. While universities tend to be the centers for basic or discovery-type research, industry performs specific applied research and development associated with a profit motive. USDA laboratories perform several different functions, but mostly do problem-oriented research and development related to USDA’s mission. All the threads in this web have their own functions but all benefit from their combined strength. The interface between these many research institutions is essential to solving the complex problems of today. So is increased funding.
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If you think of our basic science knowledge as a reservoir, at around 1960, the “reservoir” was half full—representative of the amount of Federal dollars funding basic science research.
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About 1978, Federal spending increased significantly and we had a correspondingly high increase in applied science and technology transfer into products.

In recent years, Federal spending for basic agricultural science has decreased significantly. As a result, there has been less knowledge “flowing” into applied science and creating new products.

[image: image11.wmf]The challenges we face are daunting. Many studies have determined that the long term health and security of our Nation depends on continued investment in research and development. This is no less true for our food and agricultural sectors than it is for our industrial and technology sectors.

The new Farm Bill recommends doubling of research funding for food and agriculture research. We are cooperating with NIH, NSF, DOE, EPA, NASA, and others to stretch the available funds as far as possible.

Our food and agricultural sector contributes not only to the economy but also to the health and well being of us all. The work you do in plant science affects the lives of all Americans and people everywhere on the most basic of levels—through the food we eat, the clothes we wear, and the environment in which we live. 

It will take a concerted and collaborative effort on all segments of the agricultural research community to maintain our leadership as the world’s foremost agricultural producer. The future of our food and agricultural sector economy will be a highly competitive, global one, and America needs to maintain its scientific and technological edge if we are to continue to be world leaders.
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