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Overview
and Policy

Implications

he past decade has brought substantial
new pressures to bear on U.S. agricul-
tural research. As science has opened
the door to heretofore inconceivable

advances, the agricultural research community
has broadened its scope from devising new farm
production technology to the full realm of agri-
cultural activity—from the time the raw product
leaves the farm to the final product in the con-
sumer’s home. Further, U.S. society has
demanded that the research system expand its
focus from increasing agricultural productivity,
profitability, and competitiveness to addressing
the impacts of agricultural production on the
external environment. Of greatest concern have
been problems such as water and air quality,
nutritional quality, food safety, waste from food
production activities, and the economic and
social vitality of rural communities. The combi-
nation of these pressures has led to considerable
change, and demands for continuing change, in
agricultural research.

Clearly, more and better research is needed to
address these issues adequately. A crucial deter-
mination is where and by whom that research
should be done. By nature, the public and private
sectors conduct very different types of research.
Research that creates easily transferable informa-

tion is more likely to be conducted by the public
sector; research that creates information that is
proprietary or embedded in a product is more
likely to be conducted by the private sector. For
example, the public sector develops pure lines
and self-pollinated crop varieties that can be used
by any seed company, while the private sector
develops hybrid varieties proprietary to private
firms that must be purchased annually by farmers
if they are to be productive. Further, and perhaps
more important, if the private sector determines
that some research benefits (or costs) accrue to
people other than those who use the results, it
cannot capture the full returns on its investment,
and most likely will not invest sufficiently in
such research. The public sector must fill the
gap.

Given the ever-greater demands on public
agricultural research, however, filling the gap
has become increasingly difficult. Very simply,
the demand for such research has exceeded the
supply available. An effective national strategy,
and advances in science and technology of a
scale and scope the system has not previously
experienced, will be essential in the coming
years.

In 1990, Congress became increasingly aware
of the changing environment in which agricul-
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tural research would be conducted and the need
for the focus and scope of agricultural research to
change. Accordingly, Congress revised the
research title of the Food, Agriculture, Conserva-
tion and Trade Act of 1990 (FACTA). Specifi-
cally, Congress added major sections to the
research title of FACTA on 1) purposes of agri-
cultural research and extension, 2) a national
competitive research initiative, 3) sustainable
agricultural research, and 4) new crops, products,
and uses research.

This study focuses on how the U.S. Depart-
ment of Agriculture (USDA) has implemented
the four new sections of the research title. This
chapter includes a brief overview of the U.S.
agricultural research and extension system, plus
a summary of findings and policy implications
for the above four components of the research
title. In addition, potential changes in the financ-
ing, organizing, and managing of agricultural
research are considered. Subsequent chapters
treat these topics in greater detail.

U.S. AGRICULTURAL RESEARCH AND 
EXTENSION SYSTEM
The U.S. public sector agricultural research
system, a dual federal/state system, came into
being in the 1860s. It was not until the late 19th
century, however, that the system began to
provide the scientific knowledge needed to deal
with the problems of agricultural development.
Today, the federal agricultural research system
includes the USDA’s Agricultural Research Ser-
vice (ARS), Economic Research Service (ERS),
and Forest Service (FS); and the partner State
Agricultural Experiment Stations (SAES) located
within the Land Grant University System.

ARS, established in 1953, is USDA’s largest
intramural research agency. It has major respon-
sibilities for conducting basic and applied
research in natural resources, plant science, ani-
mal science, commodity conversion and deliv-
ery, human nutrition, and integration of systems.
ARS employs approximately 2,670 scientists and
engineers (of which about 2,500 have doctoral
degrees) and had a FY 1994 research budget of

$679.2 million. Research is conducted at approx-
imately 100 domestic and seven foreign loca-
tions. Five major regional research centers are
located in Maryland, Pennsylvania, Illinois, Lou-
isiana, and California. ARS has cooperative
research agreements with other USDA agencies,
and many of the ARS facilities are located at or
near academic institutions. Some ARS staff hold
adjunct faculty appointments and participate in
graduate teaching (30).

ERS was established in 1961 to provide eco-
nomic and other social science information and
analysis for improving the performance of agri-
culture and enhancing the economic and social
vitality of rural America. ERS collects and main-
tains a number of historical data series on farm
type, size, and number; production and input lev-
els; trade; effects of farm policy; and socioeco-
nomic characteristics of rural areas of the United
States. ERS also performs statistical and analyti-
cal research, and is organized into four divisions
covering commercial agriculture, food and con-
sumer economics, natural resources and environ-
ment, and rural economy. ERS has limited funds
to contract for research in the academic sector
but is not authorized to administer a competitive
grants program. The ERS budget for FY 1994
was $55.2 million (30).

The FS is responsible for research on the
nation’s forests and for technologies useful in the
manufacture of pulp and wood-based products.
Research topics cover a broad range. The FS also
manages 182 million acres of forest. Its research
budget for FY 1994 was $193.1 million. Much of
the research is conducted through its intramural
program and the federal forest experiment
stations (30).

The Land Grant University System was estab-
lished in 1862 by the Morrill Act. There was a
need to provide higher education to the masses,
with particular emphasis on the children of farm-
ers and industrial workers. The Morrill Act made
grants of land to states that were willing to create
universities to fulfill this mission. Originally,
education focused on agriculture and the
mechanical arts, but the focus has expanded to
include all of the major disciplinary fields.
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The partnership between the state and federal
government was extended to agricultural
research with the Hatch Act of 1887, which pro-
vided federal funding for the support of agricul-
tural experiment stations at land grant
universities. Agricultural science had previously
been the domain of innovative farmers, inven-
tors, and the industrial sector, and progress had
come primarily in the form of mechanical tech-
nology. Few states had provided significant
funding for agricultural research. Eventually,
however, agricultural output did not keep up with
demand and food prices began to rise, leading to
the passage of the Hatch Act. Nonetheless, it was
not until the 1920s that the land grant system was
fully functional. Today, there are 57 SAES
located in each of the 50 states, the District of
Columbia, the Pacific Territories (American
Samoa, Guam, Micronesia, and the Northern
Mariana Islands), the U.S. Virgin Islands, and
Puerto Rico. Six historically black universities
(the 1890 universities) and the Tuskegee Institute
also conduct publicly supported agricultural
research.

The Hatch Act provides research funding to
states based on a formula that considers the
importance of the agricultural sector to the
state’s economy. The formula funding system
provides stable funding for research programs
that may have long gestation periods. All for-
mula funds must be matched by the state. The
current formula for funding designates 1955 as
the base year and the minimum amount to be
allocated.

The federal share of Hatch and related funds
(like the special grants described below) was
$317.5 million for FY 1993, compared with
$331 million in other federal funds (such as
USDA’s competitive grants program and other
federal agency funds) and $1376.3 million of
state ($985.4 million), industry and sales
($256.1 million) funds (30).

The structure of the current system was com-
pleted with the passage of the Smith-Lever Act
in 1914, creating the Cooperative Extension
Service (CES), which directly provides farmers

with useful information gleaned from the
research system. Funding is provided to the
states through a formula somewhat similar to that
of the Hatch Act. Today, there are extension
offices in nearly every county in the United
States. They employ approximately 9,650 county
agents and 4,650 scientific and technical special-
ists. The total CES budget is about $1.2 billion
annually. Of that total in 1993, the states pro-
vided almost half the extension funding
(46 percent), the federal government about a
third (31 percent), and the counties about a fifth
(19 percent) (1).

The research system must have public support
and funding to function. It also must have the
flexibility and the management capacity to real-
locate scarce resources to new priorities, and to
attract highly qualified personnel who can keep
abreast of changing technological opportunities.
Despite high social returns to public sector agri-
cultural investments, the system has been the
subject of criticism from internal and external
sources. External critics decry the heavy research
emphasis on agricultural productivity and the
lack of research devoted to nutrition and food
safety, rural problems, and environmental con-
cerns. Criticisms have been directed at the per-
ceived low quality of the research, the inadequate
interaction of agricultural researchers with the
basic scientific disciplines that underlie agricul-
ture, and the limited role of peer evaluation in
project formulation and review. In addition, pub-
lic-sector budget constraints have frozen fund-
ing.

The public-sector agricultural research system
is clearly being challenged from many directions.
Whether the system can be revitalized and renew
its historical commitment to solve the problems
of U.S. society, or whether it becomes isolated
and loses its credibility with the public remains
to be seen. The remainder of this decade will be a
period of significant stress and change within the
agricultural research system.
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THE CHANGING ENVIRONMENT FOR 
AGRICULTURAL RESEARCH
As a catalyst to this change, internal and external
pressures on the system will alter the function
and structure of the system. Changing political
support, resource base, and institutional frame-
works will put pressure on the system to
change (20,27).

❚ Political Environment
Historically, political support for the agricultural
research and extension system has come prima-
rily from the farm and rural population; as a
result, the system has placed heavy emphasis on
increasing agricultural productivity. However,
agriculture’s traditional base of support has been
eroding steadily. Farm numbers and populations
have been declining, and today more than
75 percent of the total U.S. population resides in
metropolitan areas. Of the 435 members of the
House of Representatives, fewer than 100 repre-
sent rural districts (27).

Public interest groups have become increas-
ingly critical of the emphasis on productivity in
agricultural research. The books Silent Spring
and Hard Tomatoes, Hard Times criticized the
system for its failure to address the problems of
the environment, rural communities, and con-
sumer needs. Environmental, consumer, and ani-
mal welfare groups have become increasingly
active in recent farm bill debates. Additionally,
these groups have challenged the universi-
ties themselves by bringing lawsuits on the
use of public funds for productivity-increasing
research. A lawsuit was brought against the Uni-
versity of California system, as an example, for
using public money to develop a mechanical
tomato harvester.

Increased public activism is indeed changing
the climate in which the agricultural system con-
ducts research. As a consequence, the Food
Security Act of 1985 contained several conserva-
tion measures, and many more such measures
were added in FACTA. Several environmentally
oriented research initiatives, such as the ground-
water initiative and the low-input sustainable

agricultural initiative (LISA), were also passed.
In addition, new institutions were established to
focus on research and technology transfer assis-
tance for developing new crops and new uses for
traditional crops. Congress has specifically
directed agricultural research funds to key areas
to help the system adjust to these new priorities
faster (21).

❚ Resource Base
Although total research funding has increased
slightly over the past decade, agricultural
research is generally underfunded when one
takes into account its high rates of return on
investment (see Chapter 6). For example, the
states provide the majority of the funding for
research at the SAES, and through the 1980s,
state support increased. However, the recession
of the early 1990s has constrained state budgets,
resulting in few increases and in some cases
declining state support for agricultural research.

USDA both disperses and consumes federal
research funds. ARS accounts for about one-third
of USDA research and extension expenditures, a
share that has remained fairly constant over the
years. Most of USDA’s funds are spent on intra-
mural research by ARS, ERS, and FS. Slightly
more than a fifth of these resources are adminis-
tered by the Cooperative Research, Education,
and Extension Service (CREES). Most CREES
funds go to SAES and other cooperating institu-
tions.

USDA is SAES’ second-largest single source
of research funding. Historically, USDA funding
has been in the form of block grant formula
funds. Decisions about how these funds are allo-
cated have been made at the local level. USDA
funding has basically stagnated and barely keeps
up with inflation. Increases in USDA funding
primarily reflect congressional earmarking of
grants for such concerns as water quality, nutri-
tion, and integrated pest management and biolog-
ical control research.

Research funds are not evenly distributed to
all experiment stations. The experiment stations
in 12 states (California, Florida, Iowa, Illinois,
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Indiana, Michigan, Minnesota, North Carolina,
Nebraska, New York, Texas, Wisconsin) account
for nearly 50 percent of the total research fund-
ing available to SAES, nearly 70 percent of the
USDA competitive grants, 61 percent of all com-
petitive funds obtained from federal agencies
other than USDA, and nearly 60 percent of all
funding from industry support and product sales.
All SAES have diversified their funding sources
to some degree. However, the “have not” SAES
rely primarily on traditional sources of funding
(state and USDA formula funds), while the
“haves” have to a greater degree diversified their
funding sources (27).

❚ Technology Base
To continue doing high-level research, universi-
ties and federal laboratories need to keep abreast
of new information and technologies. New bio-
technologies and information technologies in
particular are yielding powerful research tools
that can be applied to questions in a wide range
of scientific disciplines. Effective use of these
technologies will require new funding, or a real-
location of funding from traditional research
projects. The scientists who use these new
research tools will need a thorough grounding in
the basic scientific disciplines that underlie bio-
technology and information technology.

The same 12 SAES that receive most agricul-
tural research funds also receive most of the
resources devoted to biotechnology research.
Indeed, the concentration of resources in only a
few experiment stations is even more pro-
nounced for biotechnology than for all agricul-
tural research.

❚ Legal Environment
The legal environment in which the agricultural
system operates is changing. Congress has for
the past 60 years expressly permitted intellectual
property protection of new plants. In 1980, the
U.S. Patent and Trademarks Office changed its
interpretation of patent laws so that microorgan-
isms and animals can be patented as well. More
recent patent and trademark amendments gave

universities, other nonprofit organizations, and
small businesses the option, with few exceptions,
to retain the title rights to any federally funded
inventions that they developed.

Until recently, only a few institutions aggres-
sively marketed the research of their faculties,
primarily by licensing their technology to the pri-
vate sector. Now, however, venture capital pools,
technology development companies, and
research companies with the goal of transferring
technology and making money have become
much more common. In addition, some universi-
ties now hold equity in or are otherwise involved
with new ventures that invest in and commercial-
ize the new technologies developed. These rela-
tionships between universities and the private
sector, which are rapidly becoming more com-
mon, facilitate technology transfer, further bene-
ficial relationships with private companies
(sometimes with the goal of securing more
research funding for the institution), and provide
a way to better acquaint researchers with the
practical application of their research results and
with real-world problems. Researchers who cre-
ate the new technology are now often given a
share of the returns. Given these realities, con-
flict-of-interest policies have been designed to
help ensure that intellectual property stemming
from publicly funded research remains available
to the public. Whether such policies are adequate
is a central question, but they are becoming com-
mon throughout the university research
system (21).

This wide range of changes was in part what
led Congress to amend the research title of
FACTA in 1990. USDA’s efforts to implement
the sections added to FACTA are discussed
below.

CONCLUSIONS

❚ Purposes of Agricultural Research 
and Extension

Background
In FACTA, Congress specified the purposes of
agricultural research and extension: 1) to con-
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tinue to satisfy human food and fiber needs; 2) to
enhance the long-term viability and competitive-
ness of the food production and agricultural sys-
tem of the United States within the global
economy; 3) to expand economic opportunities
in rural America and enhance the quality of life
for farmers, rural citizens, and society as a
whole; 4) to improve the productivity of the
American agricultural system and develop new
agricultural crops and new uses for agricultural
commodities; 5) to develop information and sys-
tems to enhance the environment and the natural
resource base upon which a sustainable agricul-
tural economy depends; and 6) to enhance
human health.

These purposes not only emphasize agricul-
tural sustainability and rural social and economic
concerns—they embrace the entirety of the agri-
culture, food, environment system. They empha-
size major contemporary issues such as the
environment and natural resources, economic
and quality of life issues for rural America, new
crops and new uses, competitiveness of the agri-
cultural system, and human health. Ultimately,
they lead to accountability. Unfortunately, even
though these purposes provide overall guidance
to USDA for research, they have not been imple-
mented in any direct way.

Findings and Policy Implications

The Secretary of Agriculture has not 
established guidelines for USDA overall, 
and individual research units have not 
established guidelines for their programs.
Given Congressional interest in purposes, and
the value of being clear about them, a set of core
purposes needs to be adopted by USDA for its
research and extension programs. The purposes
should be implemented through a set of guide-
lines and operating principles for program plan-
ning, priority-setting, and management, funding,
and evaluation. One way of establishing pur-
poses is to adopt the purposes established in
FACTA throughout USDA.

Although the FACTA purposes are straight-
forward and appropriate, some other definitions
of research purposes have emerged. The Con-

gressional purposes might be considered in light
of these other definitions. Alternatively, USDA
could bring the several initiatives for purposes
together into a unified whole. It need not, and
should not, frustrate or obscure Congressional
intent.

A common failing with purposes is that they 
often are so general as to have little meaning.
Purposes should be focused and precise, so that
they can provide meaningful guidance for imple-
mentation. One approach is to focus on key con-
temporary national issues—the central feature of
the Congressional purposes in FACTA. This
approach has the advantage of focusing attention
on issues for which research and extension can
be expected to make a major difference. As such,
measurable objectives and specific management
actions and evaluations can be set forth.

Alternatively, USDA could provide support
for generic research advancement across the
wide spectrum of research and application for
the agriculture/food/environment sector. This
approach has the advantage of ensuring that
the entire research system for the sector is sup-
ported and incorporated into planning, alloca-
tions, and evaluations. It has the distinct
disadvantage of eschewing focus on pressing
national issues and of being substantially fea-
tureless as to priorities and direction.

USDA should decide whether to engage in a 
strategic and operational planning approach 
for focusing on key national issues.
“Unified strategic research and applications/
extension plans” for key contemporary issues of
major national interest could be employed. The
intent is to integrate all potential and actual par-
ticipants into a unified strategy for addressing
issues so as to make as rapid progress as possible
through coordination and integrated planning.
The present system has a low degree of coordina-
tion and integrated planning. The situation is dis-
cussed further in the next section on the National
Research Initiative Competitive Grants Program,
which would have to be one of the agencies par-
ticipating in such plans.
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USDA should determine how best to engage 
the research agencies in addressing 
purposes and implementing them.
At this writing, each agency determines how to
implement purposes and with whom to relate.
This approach has the advantage of being “inner-
directed.” It has the disadvantage of not neces-
sarily securing the advantages that could (and
likely would) accrue from collaborative work.

Alternatively, an integrated approach could be
established among the agencies. Such an
approach would have the advantages of ensuring
that the best and most efficacious expertise and
capacity are taken from each agency and woven
into a coherent whole. Further, this approach
involves all participants, which could lead to
efficiencies and synergisms that might not other-
wise exist. It has the disadvantage of being
potentially cumbersome, diminishing long-stand-
ing autonomy, and leading to clashes among dif-
ferent institutional cultures.

USDA must give more emphasis 
to after-the-fact evaluations.
Virtually all emphasis is currently on planning
specific categories of research and deciding how
to aggregate resources to do the work. This
approach is not sufficient. In recent years,
national operational planning, which sets mea-
surable objectives for key national issues, has
become more popular. This is significant
progress and demonstrates that operational plan-
ning can be done effectively. However, there has
not been similar progress in outcomes evalua-
tions, both to determine progress in achieving the
objectives and as a guide for future program
activity and also resource allocations.

The current system could be transformed to
include after-the-fact evaluations of outcomes
and impacts. Adopting such evaluations would
continue the evolution of management of the sys-
tem, be consistent with increased funding strin-
gency and for improved performance of
government effectiveness, and be a significant
advance in adding key factors for allocating
resources. It would, ideally, involve program-
matic outcomes and impacts and also evaluation

of management and operational effectiveness
and of financial outlays.

❚ National Research Initiative 
Competitive Grants Program (NRICGP)

Background
By authorizing the NRICGP in FACTA, Con-
gress reaffirmed its commitment to funding
research for foundational knowledge (that is,
knowledge used as a basis for more advanced
and applied research) through grants that are ini-
tiated by researchers themselves, peer-reviewed,
and competitively awarded. Congress signifi-
cantly expanded the authorization for funding
competitive grants, specified six high-priority
research areas, strengthened the peer-review and
advisory oversight of the program, and autho-
rized funds for multidisciplinary research.

Overall, the NRICGP has been implemented
effectively. The priority research areas are appro-
priate and have received emphasis and funding
within the constraints available. A number of
steps, including advisory mechanisms, have been
taken to ensure that the program is relevant to
issues in the agriculture/food/environment sec-
tor. However, appropriations have been substan-
tially less than authorized and required for
adequate funding of the priority research areas.
This dearth of appropriations has necessarily led
to inadequate funding of key research areas,
including natural resources, environment, and
rural economic vitality. Notwithstanding the suc-
cess of the program and its continuing promise
and potential, there are a number of major imple-
mentation and funding issues and policies that
should be dealt with during the next five years.

Findings and Policy Implications

USDA should reinforce the focus and 
emphasis of the NRICGP.
The focus and emphasis of the NRICGP are on
increasing foundational knowledge through
grants that are competitively awarded. The grants
are based on peer review, using the criteria of
scientific quality and relevance to the long-term
sustainability of the agriculture/food/environ-



8 | Challenges for U.S. Agricultural Research Policy

ment sector. At the same time, pressure to
engage the NRICGP directly with the applied
aspects of contemporary issues could well divert
the NRICGP from its original purpose.

If the current emphasis is maintained, the orig-
inal intentions for the program are preserved.
The NRICGP has shown that it is capable of dis-
cerning which topics are relevant and suit the
needs of foundational research knowledge. This
capability increases the attractiveness of
USDA’s mission for agriculture/food/environ-
ment to all the nation’s scientists, a desirable
national policy goal.

Alternatively, the NRICGP could be opened
to more applied research. Such an action would
significantly dilute, and ultimately likely pre-
clude, the program focus for doing the kind of
foundational research that needs to be done. It
would also make the NRICGP just another fund-
ing vehicle for all manner of research already
well represented in USDA’s research portfolio.
Should this happen, it would be reasonable to
consider phasing out the entire NRICGP.

USDA should affirm and reemphasize the 
direction of the NRICGP on foundational 
knowledge.
The NRICGP has been asked, by direction and
by funding actions, to focus on a broad array of
research questions, priorities, and types. It must
direct its efforts to fundamental and related mis-
sion-linked research to provide foundational
knowledge for the agriculture/food/environment
sector, including major long-term issues such as
sustainable agriculture and water quality; and
more specific topical issues, such as global
change and monitoring for UV-B radiation.

The program has responded well to this mix-
ture of demands and has, in the main, been faith-
ful to its original intent. Because of earmarking
and other stresses on the NRICGP, its efforts
have, however, involved sacrificing some funds
and responsiveness.

Consideration could be given to formally
identifying the areas where foundational knowl-
edge is needed and incorporating them into the
NRICGP. Virtually every issue requires addi-

tional foundational knowledge. This appropri-
ately falls within the NRICGP, and it is
reasonable that the program be considered as the
agency which should support it (but only if addi-
tional funds are provided for new programs and
topics).

USDA should develop unified strategic 
research and application/extension 
implementation plans for contemporary 
issues.
The various programs and agencies that make up
USDA’s research portfolio operate indepen-
dently from one another to a large extent, even
though the programmatic issues that undergird
and animate the program are common to all. Fur-
ther, programs such as the NRICGP (along with
major portions of the ARS and the SAES system)
emphasize foundational knowledge, common to
a number of the programmatic emphases and
agency priorities. A set of unified strategic
research and application/extension implementa-
tion plans for key contemporary issues would
help to ensure that the necessary work gets done,
related elements are coordinated with each other,
and application of research results is focused and
coordinated.

There are no such strategic plans at present.
Continuing to operate without them means that
the present system of agency autonomy and the
current coordination system among the federal
elements and among the federal, state, and pri-
vate sector partners would suffice for addressing
the issues. The current system has the virtue of
avoiding undue centralization; it has the draw-
back of being largely uncoordinated and respon-
sive only to the interests of the individual
elements.

Increasing coordination among programs and
agencies without formally creating such unified
strategic plans is an alternative. This approach
would use the current systems and would avoid
creating yet more planning and associated insti-
tutional mechanisms. Some observers believe
there is already more planning than necessary.

Creating a pilot or full program for such uni-
fied plans could be attempted. A pilot program
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could focus on selected key topics such as water
quality, pest management, and sustainable agri-
culture. To make the program work (and make it
attractive to the participants), planning could be
followed by funding to implement the program.
The risk is that the plans would be simple listings
and recitations of work under way. That result in
itself would be satisfactory if it were linked to
desired outcomes, but would be unsatisfactory if
merely the status quo were otherwise continued.
The aim is to promote greater efficiency and
effectiveness by leveraging and coordinating
work and funding, and by being clear about and
dedicated to securing meaningful outcomes
within specified time periods.

The NRICGP is not funded sufficiently.
Appropriations for the NRICGP are currently
about $100 million, even though the authorized
level is $500 million. The availability of quality
proposals is more than double the current fund-
ing level, and there is obvious programmatic
need for foundational knowledge from the pro-
gram. The return on research investments is high
(20 percent or more). Without additional funding
and continued growth of funding, there is every
reason to believe that the program will languish
at its current level, and that a major opportunity
for securing both knowledge and researchers for
the sector will be lost.

Earmarking and targeting NRICGP 
funds is counterproductive.
Incorporating earmarks and other targeting of
NRICGP funds would continue current practice.
Over time this practice will destroy the integrity,
and ultimately the fabric, of the program: the
demands for funding for major issues are so
strong and pervasive that there is no obvious way
to limit earmarks and targeting in a systematic
way. Earmarks address applied issues that are the
focus of other parts of the research portfolio, not
the NRICGP. Most important, earmarks do not
provide the foundational knowledge that the
agricultural sector needs.

To ensure the integrity of the program, all ear-
marking and targeting should cease. If it is

believed that the NRICGP is appropriate for
doing some or all of the work on a topic, the pro-
gram staff should be consulted to determine how
the interests might be met within the program
structure and what funding would be required.
Responses to earmarks have shown that this
would be effective.

❚ Sustainable Agricultural Research 
and Extension

Background
Congress has been interested in sustainable agri-
culture since at least 1977, when it first defined
the new phenomenon as an effort to: 1) satisfy
human food and fiber needs; 2) enhance environ-
mental quality and the natural resource base
upon which the agriculture economy depends;
3) make the most efficient use of nonrenewable
natural biological cycles and controls; 4) sustain
the economic viability of farm operations; and
5) enhance the quality of life for farmers and
society as a whole. Congress’ interest grew out
of a number of different but largely related con-
cerns: emerging recognition that soil and water
resources were being degraded; adverse environ-
mental and human impacts of chemical pesti-
cides; the steady decline of the economic and
social vitality of the rural and farming sector;
steadily decreasing farm numbers and growing
evidence of increasing proportions of larger
farming operations and part-time farmers; and
increased competitiveness in agricultural produc-
tion. Congress also aimed to address the unease
of some observers who argued that these con-
cerns had received only limited if any attention
from USDA, or from the land-grant university
and state agricultural research system. This issue
was addressed further in the Food Security Act
of 1985 (the 1985 farm bill) by Congress’ inten-
tion that USDA determine how to do more
research to preserve natural resources and envi-
ronmental quality concurrent with ensuring agri-
cultural productivity. Through FACTA,
Congress went on to establish 1) the Sustainable
Agriculture Research and Education (SARE)
program and 2) more specific emphases for a
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sustainable agricultural economy and for the nat-
ural resource, environmental, and social and eco-
nomic quality of agriculture and the rural sector,
by altering the research title.

Findings and Policy Implications

There is little effective leadership and 
management for sustainable agriculture 
in USDA.
A major criterion for the success of any program
is that it be supported strongly and clearly by
senior policy leadership, and that a management
structure be established that is both effective
internally and accountable externally. At present,
such actions have not been taken, although a
major initiative to this effect has recently been
established, reporting directly to the Deputy Sec-
retary.

USDA should determine the extent to which 
sustainable agriculture should receive 
emphasis, planning, management, and 
funding throughout the department on a 
systemic  basis.
The critical issue is whether sustainable agricul-
ture—or other major issue comparable in scale
and substance—should receive systemic leader-
ship, management, planning, funding, and over-
sight and accountability. Or, alternatively,
whether such issues should receive attention
based solely on the interests and perquisites of
individual agencies and individuals. Advantages
of the former include integration, efficiency,
cost-effectiveness, and increased accountability
for results. A particular advantage is that such an
approach would provide for a systemic analysis
of possibilities and encourage cross-boundary
thinking and collaboration. Possible disadvan-
tages include ineffective, possibly misdirected
“top-down” leadership and management; insuffi-
cient scientist and extension motivation and
commitment; and the possibility of catastrophic
failure from “central planning” or its variants. An
almost certain disadvantage is the lack of signifi-
cant systemwide operational planning (in con-
trast to thematic and budget acquisition planning,
which is done in USDA).

The advantages and disadvantages of the alter-
native approach are essentially the obverse of
those of the systemic approach. Possible advan-
tages include minimizing or even avoiding the
disadvantages of the systemic approach. Possible
disadvantages are lack of attention to and incom-
plete coverage of sustainable agriculture; lack of
involvement of key partners; and cost-ineffec-
tiveness and lack of research focus.

If the systemic approach is taken, a number of
options can be considered. A useful option would
be to build and expand on the current initiative.
Another useful option would be to create an inte-
grated, unified strategic research and applica-
tions plan, as outlined previously in the section
on the NRICGP. If that option is pursued, most if
not all of the disadvantages outlined above
would be avoided.

Funding issues should be engaged.
There seems little reason to believe that sustain-
able agriculture will not benefit from steady
increases in appropriations, as a consequence of
the importance and priority for sustainable agri-
culture and of the success to date. However, if
increased funding is to come, it will most likely
be at the expense of another research area. Such
an action would have its own limitations. For
example, if the funding were taken from the
NRICGP, a major venue for attracting scientists
to the fundamental research questions that under-
lie sustainable agriculture would be destructively
compromised.

Congress or USDA could redirect funds from
the federal and state partners to be dedicated to
sustainable agriculture. While such an action
may be satisfactory for federal agencies, it will
likely be resisted strongly, and successfully, by
state partners, given past history. A more
focused, incentive-based system seems more
appropriate.

Redirection is most effectively and directly
done through increasing the competitive grants
programs for both the SARE and training pro-
grams. Given the constraints on formula funds
and the decentralized traditions of allocating and
using them, expanding the competitive grants in
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these two programs is the more efficacious
approach. Much national experience through the
science and technology sector shows that focus
and direction are easily and positively estab-
lished for competitive grants, and proposals of
highest merit and relevancy are most readily
assured of being funded. Further, the current
grant programs are successful to this point and
give every indication of being so in the future.

❚ Alternative Agricultural Research 
and Commercialization

Background
Through FACTA, Congress gave major attention
to the broad topic of new uses and products for
the first time. Its action reflected widespread
national interest in diversifying the agricultural
production sector beyond traditional commodi-
ties; expanding the economic vitality of the agri-
cultural sector; and expediting technology
transfer from the laboratory to commercial use.

Two major initiatives were taken by Con-
gress: 1) establishment of a program and organi-
zational structure for Alternative Agricultural
Research and Commercialization (AARC) and
2) establishment of the Agricultural Science and
Technology Review Board. AARC assists the
commercialization of nontraditional, nonfood
products through product development and
prototyping, marketing and economic analysis,
precommercial development, early-stage manu-
facturing and testing, and product introductions.
Its emphasis is on precommercial development
and testing, marketing, and pilot production,
rather than on research and early-stage develop-
ment. This is done because it is currently
believed to be the most cost-efficient way of
expediting commercialization. The major
research function, appropriately, is left with pub-
lic or private research and development agencies.
Given that the focus is on business development
and product commercialization, inherently pri-
vate sector rather than public sector activities,
such an emphasis is appropriate. AARC’s central
financial resource is a revolving fund initially
provided by Congress to make investments to

assist commercialization of new products.
Repayment is through a percentage of future
sales or equity in the company.

The Agricultural Science and Technology
Review Board was established to provide techni-
cal assessment of agricultural issues and to con-
sider the impact of technologies on agriculture
and the social and economic well-being of com-
munities. Like AARC, it complements Congress’
intent in encouraging the development of tech-
nologies friendly to the environment, people, and
communities. However, both of these new insti-
tutions have suffered from inadequate funding.

Findings and Policy Implications

Funding issues for AARC should 
be addressed.
By any measure, this program is a significant ele-
ment in USDA’s overall program, and a poten-
tially significant adjunct to the department’s
constituent agencies. As such, its future needs to
be addressed forthrightly, and commitment must
be made to its success. A key element is funding.
Based on the data available, and absent the abil-
ity at this point in time to make conclusive judg-
ments about the efficacy of its financial
investments, AARC’s funding needs to be sus-
tained at least at the present levels, and prefera-
bly increased substantially to add to and
diversify the investment portfolio. With the right
investments, the program should reap a profit
that can be continuously reinvested in additional
technologies and products.

If funding continues at current levels, it would
mean appropriations of about $8–10 million per
year. Such appropriations would be fiscally pru-
dent (and conservative), given the early stage of
the program and the need for determining analyt-
ically the success of the project selections and
investment decisions. However, this relatively
low level of funding also indicates to the industry
that AARC will “go slow”—even though there is
evidence that the program is working well and
could be of greater benefit and impact with addi-
tional funding.
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As an alternative, the program could be
expanded commensurate with current staff and
project availability. At present, the program can
be expanded by two- to four-fold without an evi-
dent decline in quality, according to staff analy-
sis. Modest expansion of the appropriations to
$15 million for FY 1996 and to $25–30 million
over the following two years would be reason-
able. This would bring the total in the revolving
fund to a little less than $100 million.

USDA should determine the optimum 
location and functions for technology 
review and assessment.
At present, this important function rests with the
Agricultural Science and Technology Review
Board established by FACTA, which is outside
the environment of the operating USDA agencies
(e.g., ARS and ERS) and virtually an integral
part of another advisory body (the Joint Council
for Food and Agricultural Sciences). If close
involvement between research and development
and technology review and assessment is desir-
able, as seems appropriate for most circum-
stances, it is also appropriate that this review and
assessment function be brought philosophically
and operationally closer to the operating agen-
cies. Alternatively, if review and assessment are
to be something akin to a “conscience” for the
operating agencies, it is reasonable to suggest
that at least some of the function be done outside
as at present, but also with input from, the oper-
ating agencies.

At a minimum, technology review and assess-
ment must be emphasized throughout USDA.
Without such emphasis, review and assessment
will always be considered second-hand activities
that are not directly important to the operating
program units.

The present situation keeps the board in rela-
tive obscurity, without any real opportunity for
interaction with the operating agencies. It does,
however, provide opportunity for independent
assessment.

Alternatively, the board could be folded into
the Joint Council for Food and Agricultural Sci-
ences. Such a plan has the virtue of administra-

tive simplicity and connection of assessment to
the review, oversight, and advisory functions of
the council. It does not address the fundamental
issue of disconnection from the operating agen-
cies.

USDA should create technology review and 
assessment functions in each operating 
agency, and also create a significant 
coordination and collaboration function to 
work among them in a synergistic way.
The reasons for this approach are derived from
the above rationale: importance, integration into
operating units, coordination as appropriate with
related units, and a USDA-wide approach.

❚ Financing, Organizing, and Managing 
Agricultural Research

Background
Agricultural productivity has grown rapidly in
the United States relative to productivity in the
general economy. Many attribute a good portion
of this growth to public-sector agricultural
research and extension, which operates primarily
through land-grant colleges and USDA research
agencies, in a system that was introduced over a
century ago. In recent years, the agricultural sci-
ences have increasingly been asked to do more
with less. Questions have been asked about
whether the old research institutions are still
needed, and about how they should adapt to
accommodate changes in science, in scientific
institutions, in society and social attitudes, in
government, in agriculture itself, and in the gen-
eral economy.

To achieve the greatest gains for society as a
whole, a fundamental rethinking of the basis for
and approaches towards financing, organizing,
and managing public-sector agricultural research
is needed. Most previous commentators have
called for more federal dollars for research—but
that is only a part of the solution. Other public
policy mechanisms can (and should) be used,
along with taxpayer funds, to increase the total
private and public investment in agricultural
research, and to promote a socially profitable
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mixture of research programs (from basic to
applied research; across disciplinary areas;
across commodity-oriented research programs;
in terms of its geographic relevance; and
between environmental and other natural
resource issues). The policy analysis must
include a consideration of different funding
mechanisms—how they affect the cost of
research (including who bears the cost in relation
to who benefits), and how they affect incentives
for private research and development.

A rethinking of policy extends beyond the
boundaries implied by the current institutional
structure, dominated by the SAES and the USDA
intramural laboratories. Such an effort means
considering greater use of in-between alterna-
tives, such as regional research institutions, and
allowing open competition among all of the dif-
ferent institutions, where appropriate, for the
available funds.

An integrated, rather than piecemeal, assess-
ment of the full range of public policy issues
related to agricultural research is required. Deci-
sions must be made concerning 1) the relative
responsibilities of the major research participants
for research (for example, fundamental, applied,
developmental; generic or specific; geographic
emphasis; and the like); 2) the amount of
resources (federal, state government, and other)
to allocate to the research; 3) the way research is
funded; 4) the types of research undertaken;
5) the institutional structures related to allocating
resources and conducting research; 6) the mecha-
nisms for communicating research results; and
7) the relative roles for the major participants
including federal and state governments, univer-
sities and research institutes, and the private sec-
tor. All of these are mutually dependent, and they
should be thought through together. Making
changes in one element (for instance, increasing
or decreasing federal support for research, or the
responsibilities of state governments compared
to the federal government for funding locally and
regionally significant research) without thinking
through the implications for other elements of
the system (incentives and institutional mecha-
nisms for industry-based research support, for

instance) could have undesirable and unforeseen
consequences.

Findings and Policy Implications

Economic efficiency should be stressed.
The rationale for intervention leads to a single
criterion for designing public policy for agricul-
tural research and for organizing and managing
the institutions that are used to implement that
policy—economic efficiency. This would permit
the incorporation of externalities, such as envi-
ronmental and social effects, into the evaluation
of research funding. According to this criterion,
the evidence suggests that the total (private plus
public) investment in agricultural research
should increase.

Alternative financing methods should 
be developed.
Financing can be made more efficient—in terms
of total quantity of research resources, lower
costs of raising the revenues, and greater alloca-
tive efficiency. As but one approach, increased
use of industry check-off funds is a good way to
do this. The development of this and comparable
types of arrangements could be stimulated appro-
priately by the provision of tax incentives and
matching grants from state and federal govern-
ments.

Alternative organizations for agricultural 
research should be created.
Research could be organized more efficiently by
developing alternative institutions to bridge the
gap between state and federal jurisdictions, and
through greater use of economic efficiency crite-
ria to determine the balance between different
types of research organizations. The current sys-
tem emphasizes two types of institutions (for
example, SAES versus intramural USDA institu-
tions) funded by a combination of state and fed-
eral government monies. There is a potential to
develop new institutions serving subnational
multistate regional or commodity interests, on
the basis of efficient research jurisdictions, with
a mix of private and public sector funding.
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Management of agricultural research 
can be improved.
Finally, the management of research can be
improved by substituting economic incentives
for central directions, by clarifying the economic
objective of research and ensuring that resources
flow according to the achievement of that singu-
lar purpose, and by using competition rather than

committees to allocate resources. To achieve the
greatest social payoff from public-sector
research, the current arrangements (formula
funding and special grants for extramural
research, and an earmarked pot for intramural
research) must give way to a greater use of com-
petitive grants.


