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he past decade has brought substantigion is more likely to be conducted by the public
new pressures to bear on U.S. agricul-sector; research that creates information that is
tural research. As science has openedproprietary or embedded in a product is more
the door to heretofore inconceivable likely to be conducted by the private sector. For
advances, the agricultural research communitgxample, the public sector develops pure lines
has broadened its scope from devising new farnand self-pollinated crop varieties that can be used
production technology to the full realm of agri- by any seed company, while the private sector
cultural activity—from the time the raw product develops hybrid varieties proprietary to private
leaves the farm to the final product in the con-firms that must be purchased annually by farmers
sumer's home. Further, U.S. society hasif they are to be productive. Further, and perhaps
demanded that the research system expand itaore important, if the private sector determines
focus from increasing agricultural productivity, that some research benefits (or costs) accrue to
profitability, and competitiveness to addressingpeople other than those who use the results, it
the impacts of agricultural production on thecannot capture the full returns on its investment,
external environment. Of greatest concern havand most likely will not invest sufficiently in
been problems such as water and air qualitysuch research. The public sector must fill the
nutritional quality, food safety, waste from food gap.
production activities, and the economic and Given the ever-greater demands on public
social vitality of rural communities. The combi- agricultural research, however, filling the gap
nation of these pressures has led to considerableas become increasingly difficult. Very simply,
change, and demands for continuing change, ithe demand for such research has exceeded the
agricultural research. supply available. An effective national strategy,
Clearly, more and better research is needed tand advances in science and technology of a
address these issues adequately. A crucial deteseale and scope the system has not previously
mination is where and by whom that researchexperienced, will be essential in the coming
should be done. By nature, the public and privateyears.
sectors conduct very different types of research. In 1990, Congress became increasingly aware
Research that creates easily transferable informaf the changing environment in which agricul-
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tural research would be conducted and the nee$679.2 million. Research is conducted at approx-
for the focus and scope of agricultural research tamately 100 domestic and seven foreign loca-
change. Accordingly, Congress revised thdions. Five major regional research centers are
research title of the Food, Agriculture, Conserva-located in Maryland, Pennsylvania, lllinois, Lou-
tion and Trade Act of 1990 (FACTA). Specifi- isiana, and California. ARS has cooperative
cally, Congress added major sections to theesearch agreements with other USDA agencies,
research title of FACTA on 1) purposes of agri- and many of the ARS facilities are located at or
cultural research and extension, 2)a nationahear academic institutions. Some ARS staff hold
competitive research initiative, 3) sustainableadjunct faculty appointments and participate in
agricultural research, and 4) new crops, productsyraduate teaching (30).
and uses research. ERS was established in 1961 to provide eco-
This study focuses on how the U.S. Depart-nomic and other social science information and
ment of Agriculture (USDA) has implemented analysis for improving the performance of agri-
the four new sections of the research title. Thigulture and enhancing the economic and social
chapter includes a brief overview of the U.S.vitality of rural America. ERS collects and main-
agricultural research and extension system, pluins a number of historical data series on farm
a summary of findings and policy implications type, size, and number; production and input lev-
for the above four components of the researclgls; trade; effects of farm policy; and socioeco-
title. In addition, potential changes in the financ-nomic characteristics of rural areas of the United
ing, organizing, and managing of agricultural States. ERS also performs statistical and analyti-
research are considered. Subsequent Chaptéﬁgl research, and is Organized into four divisions

treat these topics in greater detail. covering commercial agriculture, food and con-
sumer economics, natural resources and environ-
U.S. AGRICULTURAL RESEARCH AND ment, and rural economy. ERS has limited funds
S to contract for research in the academic sector
EXTENSION SYSTEM

but is not authorized to administer a competitive
The U.S. public sector agricultural researchgrants program. The ERS budget for FY 1994
system, a dual federal/state system, came intgas $55.2 million (30).
being in the 1860s. It was not until the late 19th The FS is responsible for research on the
century, however, that the system began tation’s forests and for technologies useful in the
provide the scientific knowledge needed to deamanufacture of pulp and wood-based products.
with the problems of agricultural development.Research topics cover a broad range. The FS also
Today, the federal agricultural research systenmanages 182 million acres of forest. Its research
includes the USDA'’s Agricultural Research Ser-pudget for FY 1994 was $193.1 million. Much of
vice (ARS), Economic Research Service (ERSthe research is conducted through its intramural
and Forest Service (FS); and the partner Staggogram and the federal forest experiment
Agricultural Experiment Stations (SAES) locatedstations (30).
within the Land Grant University System. The Land Grant University System was estab-
ARS, established in 1953, is USDA's largestlished in 1862 by the Morrill Act. There was a
intramural research agency. It has major respomeed to provide higher education to the masses,
sibilities for conducting basic and applied with particular emphasis on the children of farm-
research in natural resources, plant science, angrs and industrial workers. The Morrill Act made
mal science, commodity conversion and deliv-grants of land to states that were willing to create
ery, human nutrition, and integration of systems.universities to fulfill this mission. Originally,
ARS employs approximately 2,670 scientists andeducation focused on agriculture and the
engineers (of which about 2,500 have doctoramechanical arts, but the focus has expanded to
degrees) and had a FY 1994 research budget aénclude all of the major disciplinary fields.
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The partnership between the state and federalith useful information gleaned from the
government was extended to agriculturalresearch system. Funding is provided to the
research with the Hatch Act of 1887, which pro-states through a formula somewnhat similar to that
vided federal funding for the support of agricul-of the Hatch Act. Today, there are extension
tural experiment stations at land grantpffices in nearly every county in the United

universities. Agricultural science had previouslyg;ates. They employ approximately 9,650 county
been the domain of innovative farmers, inven-

_ _ ents and 4,650 scientific and technical special-
tors, and the industrial sector, and progress ha . .
AR . iSts. The total CES budget is about $1.2 billion
come primarily in the form of mechanical tech-

nology. Few states had provided significanta_nnua”y' Of that total in 1993, thg states pro-
funding for agricultural research. Eventually, vided almost half the extension funding
however, agricultural output did not keep up with(46 percent), the federal government about a
demand and food prices began to rise, leading t&ird (31 percent), and the counties about a fifth
the passage of the Hatch Act. Nonetheless, it wad-9 percent) (1).

not until the 1920s that the land grant system was The research system must have public support
fully functional. Today, there are 57 SAES and funding to function. It also must have the
located in each of the 50 states, the District oflexibility and the management capacity to real-
Columbia, the Pacific Territories (American |ocate scarce resources to new priorities, and to
Samoa, Guam, Micronesia, and the Northermytract highly qualified personnel who can keep
Mariana Islands), the U.S. Virgin Islands, andypreast of changing technological opportunities.

Puerto Rico._ Six_ historically black universiti_es Despite high social returns to public sector agri-
(the 1890 universities) and the Tuskegee InstltutguIturaI investments, the system has been the

also conduct publicly supported agncu“uralsubject of criticism from internal and external

research. Ext | critics d the h h
The Hatch Act provides research funding tosources.' xterna 9“ ICS decry the 'e.avy researc
mphasis on agricultural productivity and the

states based on a formula that considers the -
importance of the agricultural sector to thelaCk of research devoted to nutrition and food
state’s economy. The formula funding systensafety, rural problems, and environmental con-
provides stable funding for research program$erns. Criticisms have been directed at the per-
that may have long gestation periods. All for-ceived low quality of the research, the inadequate
mula funds must be matched by the state. Thinteraction of agricultural researchers with the
current formula for funding designates 1955 asasic scientific disciplines that underlie agricul-
the base year and the minimum amount to beure, and the limited role of peer evaluation in
allocated. project formulation and review. In addition, pub-

_The federal share of Hatch and related fundgc_sector budget constraints have frozen fund-
(like the special grants described below) Wagng

$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 saleslts historical commitment to solve the problems

($256.1 million) funds (30). of U.S. society, or whether it becomes isolated
The structure of the current system was comand loses its credibility with the public remains
pleted with the passage of the Smith-Lever Acto be seen. The remainder of this decade will be a
in 1914, creating the Cooperative Extensionperiod of significant stress and change within the

Service (CES), which directly provides farmersagricultural research system.

The public-sector agricultural research system
is clearly being challenged from many directions.
Whether the system can be revitalized and renew
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THE CHANGING ENVIRONMENT FOR agricultural initiative (LISA), were also passed.
AGRICULTURAL RESEARCH In addition, new institutions were established to
As a catalyst to this change, internal and externaftlpcuS ;)n (rjese?rch and technology dtransfer asils-
pressures on the system will alter the functio ance for developing NEW crops and NEW USes Tor
r}radltlonal crops. Congress has specifically

and structure of the system. Changing politicadir ted aaricultural rch funds to k )
support, resource base, and institutional frame: ected agricultural research Tunds 1o key areas

works will put pressure on the system to]EO Telpzt;le system adjust to these new priorities
change (20,27). aster (21).

[] Resource Base

| Although total research funding has increased
al_ightly over the past decade, agricultural
research is generally underfunded when one
&ers into account its high rates of return on
investment (see Chapter 6). For example, the

agriculture’s traditional base of support has beefftates provide the majority of the funding for

eroding steadily. Farm numbers and populationf€S€arch at the SAES, and through the 1980s,
have been declining, and today more tharstate SUpport increased. However, the recession

75 percent of the total U.S. population resides iff the early 1990s has constrained state budgets,
metropolitan areas. Of the 435 members of th&esulting in few increases and in some cases

House of Representatives, fewer than 100 repréi_eclining state support for agricultural research.
sent rural districts (27). USDA both disperses and consumes federal

Public interest groups have become increagesearch funds. ARS accounts_for about qne—third
ingly critical of the emphasis on productivity in ©f USDA research and extension expenditures, a
agricultural research. The boolgilent Spring share that has remained fairly constant over the
and Hard Tomatoes, Hard Timesiticized the Y&ars. Most of USDA's funds are spent on intra-
system for its failure to address the problems offural research by ARS, ERS, and FS. Slightly
the environment, rural communities, and conJnore than a fifth of these resources are adminis-
sumer needs. Environmental, consumer, and aniered by the Cooperative Research, Education,
mal welfare groups have become increasinglynd Extension Service (CREES). Most CREES
active in recent farm bill debates. Additionally, funds go to SAES and other cooperating institu-
these groups have challenged the universillons.
ties themselves by bringing lawsuits on the USDA is SAES’ second-largest single source
use of public funds for productivity-increasing of research funding. Historically, USDA funding
research. A lawsuit was brought against the Unihas been in the form of block grant formula
versity of California system, as an example, forfunds. Decisions about how these funds are allo-
using public money to develop a mechanicakcated have been made at the local level. USDA
tomato harvester. funding has basically stagnated and barely keeps

Increased public activism is indeed changing/P With inflation. Increases in USDA funding
the climate in which the agricultural system con-primarily reflect congressional earmarking of
ducts research. As a consequence, the Fodifants for such concerns as water quality, nutri-
Security Act of 1985 contained several conservation, and integrated pest management and biolog-
tion measures, and many more such measurégal control research.
were added in FACTA. Several environmentally Research funds are not evenly distributed to
oriented research initiatives, such as the groundall experiment stations. The experiment stations
water initiative and the low-input sustainablein 12 states (California, Florida, lowa, lllinois,

[ Political Environment

Historically, political support for the agricultura
research and extension system has come prim
rily from the farm and rural population; as a
result, the system has placed heavy emphasis
increasing agricultural productivity. However,
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Indiana, Michigan, Minnesota, North Carolina, universities, other nonprofit organizations, and
Nebraska, New York, Texas, Wisconsin) accounsmall businesses the option, with few exceptions,
for nearly 50 percent of the total research fundio retain the title rights to any federally funded

ing available to SAES, nearly 70 percent of theinventions that they developed.

USDA competitive grants, 61 percent of all com-  Until recently, only a few institutions aggres-

petitive funds obtained from federal agenciessively marketed the research of their faculties,
other than USDA, and nearly 60 percent of allprimarily by licensing their technology to the pri-

funding from industry support and product salesyate sector. Now, however, venture capital pools,
All SAES have diversified their funding SOUI’CGStechnology development Companies, and
to some degree. However, the “have not” SAESesearch companies with the goal of transferring
rely primarily on traditional sources of funding technology and making money have become
(state and USDA formula funds), while the much more common. In addition, some universi-
“haves” have to a greater degree diversified theiies now hold equity in or are otherwise involved

funding sources (27). with new ventures that invest in and commercial-
ize the new technologies developed. These rela-
[l Technology Base tionships between universities and the private

To continue doing high-level research, universi->€Ctor, which are rapidly becoming more com-

ties and federal laboratories need to keep abreagpn’ facilitqte te_chnolo_gy traqsfer, further be_ne—
of new information and technologies. New bio- s r_elatlons_hlps with — private companies
technologies and information technologies in(sometlmes V.V'th the g_oallof_ securing more
particular are yielding powerful research toolsresearch funding for the institution), and provide

that can be applied to questions in a wide rangg way to be"[ter' acqualnt_ researchers with the
of scientific disciplines. Effective use of thesepr_aCtICaI application of their research results and
technologies will require new funding, or a real_wr[h real-world problems. Researchers who cre-

location of funding from traditional research ate the new technology are now ofter_1_g|ven a
projects. The scientists who use these ne hare of the returns. Given these realities, con-

research tools will need a thorough grounding i Ilclt-of-lnteresth po!|C|eIT hav? been de5|gned_to
the basic scientific disciplines that underlie bio- elp ensure that inteliectual property stemming

technology and information technology. from publlgly funded research remains available
. . to the public. Whether such policies are adequate

The same 12 SAES that receive most agricul: . .
; is a central question, but they are becoming com-

tural research funds also receive most of the . .
. mon throughout the university research

resources devoted to biotechnology research,
system (21).

Indeed, the concentration of resources in only a his wid ¢ ch . h
few experiment stations is even more pro- NS wide range of changes was in part what

nounced for biotechnology than for all agricul-'€d_Congress to amer,wd the research title of
tural research. FACTA in 1990. USDA's efforts to implement

the sections added to FACTA are discussed
[J Legal Environment below.
The legal environment in which the agricultural CONCLUSIONS
system operates is changing. Congress has for
the past 60 years expressly permitted intellectudl] Purposes of Agricultural Research
property protection of new plants. In 1980, thegnd Extension
U.S. Patent and Trademarks Office changed its
interpretation of patent laws so that microorganBackground
isms and animals can be patented as well. Morltn FACTA, Congress specified the purposes of
recent patent and trademark amendments gawgricultural research and extension: 1) to con-
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tinue to satisfy human food and fiber needs; 2) tgressional purposes might be considered in light
enhance the long-term viability and competitive-of these other definitions. Alternatively, USDA
ness of the food production and agricultural syseould bring the several initiatives for purposes
tem of the United States within the globaltogether into a unified whole. It need not, and
economy; 3) to expand economic opportunitieshould not, frustrate or obscure Congressional
in rural America and enhance the quality of lifeintent.
for farmers, rural citizens, and society as a
whole; 4)to improve the productivity of the A common failing with purposes is that they
American agricultural system and develop newoften are so general as to have little meaning.
agricultural crops and new uses for agriculturaPurposes should be focused and precise, so that
commodities; 5) to develop information and sys-they can provide meaningful guidance for imple-
tems to enhance the environment and the naturgdentation. One approach is to focus on key con-
resource base upon which a sustainable agricllemporary national issues—the central feature of
tural economy depends; and 6)to enhancehe Congressional purposes in FACTA. This
human health. approach has the advantage of focusing attention
These purposes not only emphasize agriculen issues for which research and extension can
tural sustainability and rural social and economide expected to make a major difference. As such,
concerns—they embrace the entirety of the agrimeasurable objectives and specific management
culture, food, environment system. They emphaactions and evaluations can be set forth.
size major contemporary issues such as the Alternatively, USDA could provide support
environment and natural resources, economigor generic research advancement across the
and quality of life issues for rural America, newide spectrum of research and application for
crops and new uses, competitiveness of the agrihe agriculture/food/environment sector. This
cultural System, and human health. Ultimately,approach has the advantage of ensuring that
they lead to accountability. Unfortunately, eventhe entire research system for the sector is sup-

though these purposes provide overall guidancgorted and incorporated into planning, alloca-
to USDA for research, they have not been impletions, and evaluations. It has the distinct

mented in any direct way. disadvantage of eschewing focus on pressing
national issues and of being substantially fea-

Findings and Policy Implications tureless as to priorities and direction.

The Secretary of Agriculture has not

established guidelines for USDA overall, USDA should decide whether to engage in a

and individual research units have not strategic and operational planning approach

established guidelines for their programs. for focusing on key national issues.

Given Congressional interest in purposes, antlUnified strategic research and applications/
the value of being clear about them, a set of corextension plans” for key contemporary issues of
purposes needs to be adopted by USDA for itsnajor national interest could be employed. The
research and extension programs. The purposéstent is to integrate all potential and actual par-
should be implemented through a set of guideticipants into a unified strategy for addressing
lines and operating principles for program plandissues so as to make as rapid progress as possible
ning, priority-setting, and management, fundingthrough coordination and integrated planning.
and evaluation. One way of establishing pur-The present system has a low degree of coordina-
poses is to adopt the purposes established tion and integrated planning. The situation is dis-
FACTA throughout USDA. cussed further in the next section on the National

Although the FACTA purposes are straight-Research Initiative Competitive Grants Program,
forward and appropriate, some other definitionsvhich would have to be one of the agencies par-
of research purposes have emerged. The Coticipating in such plans.
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USDA should determine how best to engage of management and operational effectiveness
the research agencies in addressing and of financial outlays.

purposes and implementing them.

At this writing, each agency determines how tol] National Research Initiative

implement purposes and with whom to relate Competitive Grants Program (NRICGP)

This approach has the advantage of being “inner-

directed.” It has the disadvantage of not neces3ackground .

sarily securing the advantages that could (an8Y authorizing the NRICGP in FACTA, Con-
likely would) accrue from collaborative work. ~ gress reaffirmed its commitment to funding

Alternatively, an integrated approach could bg©s€arch for foundational knowledge (that is,
established among the agencies. Such aowledge used as a basis for more advanced
approach would have the advantages of ensurir@]”d applied research) through grants that are ini-
that the best and most efficacious expertise antpted by researchers themselves, peer-reviewed,
capacity are taken from each agency and wovefi"d competitively awarded. Congress  signifi-
into a coherent whole. Further, this approactf@ntly expanded the authorization for funding

involves all participants, which could lead to competitive grants, specified six high-priority

efficiencies and synergisms that might not other/€S€arch areas, strengthened the peer-review and

wise exist. It has the disadvantage of bein@dvijs?rydovfersighlt gf thel' program, anhd autho-
potentially cumbersome, diminishing long-stand- Ized funds for multidisciplinary research.

ing autonomy, and leading to clashes among dif- Overall, the NRICGP has been implemented
ferent institutional cultures. effectively. The priority research areas are appro-

priate and have received emphasis and funding
. : within the constraints available. A number of
USDA must give more emphasis . ) . .
to after-the-fact evaluations. steps, including advisory mechanisms, have been
taken to ensure that the program is relevant to
J\;sues in the agriculture/food/environment sec-
to aggregate resources to do the work. Thié.or' However, approprlat_lons have been_substan-
tially less than authorized and required for

approach is not sufficient. In recent years, ; o
national operational planning, which sets mea_adequate funding of the priority research areas.

surable objectives for key national issues, hag-hiS dearth of appropriations has necessarily led

become more popular. This is significant.to inadequate funding of key research areas,

progress and demonstrates that operational plall{]CIudIng natural resources, environment, and

ning can be done effectively. However, there hagural economic vitality. NO‘?’V"hStar.‘d".‘g the suc-
cess of the program and its continuing promise

not been similar progress in outcomes evalua-nd otential. there are a number of maior imople
tions, both to determine progress in achieving th&Nd potential, Are a n jorimp
entation and funding issues and policies that

objectives and as a guide for future progra X . .
activity and also resource allocations. should be dealt with during the next five years.

The current system could be transformed tq.. . . —
include after-the-fact evaluations of outcomej:Indlngs and Policy Implications
and impacts. Adopting such evaluations wouldyspa should reinforce the focus and
continue the evolution of management of the sysemphasis of the NRICGP.
tem, be consistent with increased funding strinThe focus and emphasis of the NRICGP are on
gency and for improved performance ofincreasing foundational knowledge through
government effectiveness, and be a significangrants that are competitively awarded. The grants
advance in adding key factors for allocatingare based on peer review, using the criteria of
resources. It would, ideally, involve program- scientific quality and relevance to the long-term
matic outcomes and impacts and also evaluatiosustainability of the agriculture/food/environ-

Virtually all emphasis is currently on planning
specific categories of research and deciding ho
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ment sector. At the same time, pressure tdional foundational knowledge. This appropri-
engage the NRICGP directly with the appliedately falls within the NRICGP, and it is
aspects of contemporary issues could well diventeasonable that the program be considered as the
the NRICGP from its original purpose. agency which should support it (but only if addi-

If the current emphasis is maintained, the origtional funds are provided for new programs and
inal intentions for the program are preservediopics).
The NRICGP has shown that it is capable of dis-
cerning which topics are relevant and suit theUSDA should develop unified strategic
needs of foundational research knowledge. Thisesearch and application/extension
capability increases the attractiveness ofmplementation plans for contemporary

USDA's mission for agriculture/food/environ- 'SSU€s- _
ment to all the nation’s scientists, a desirable! € various programs and agencies that make up
national policy goal. USDA's research portfolio operate indepen-

the NRICGP could be opened dently from one another to a large extent, even

to more applied research. Such an action woulf1°ugh the programmatic issues that undergird
significantly dilute, and ultimately likely pre- and animate the program are common to all. Fur-

clude, the program focus for doing the kind oftn€l» Programs such as the NRICGP (along with
foundational research that needs to be done. Jpaior portions of the ARS and the SAES system)
would also make the NRICGP just another fundmpPhasize foundational knowledge, common to
ing vehicle for all manner of research already? NUMber of the programmatic emphases and

well represented in USDA's research portfolio,29€NCy priorities. A set of unified strategic
Should this happen, it would be reasonable tgesearch and application/extension implementa-

consider phasing out the entire NRICGP. tion plans for key contemporary issues would
help to ensure that the necessary work gets done,

USDA should affirm and reemphasize the related elements are coordinated with each other,
direction of the NRICGP on foundational and application of research results is focused and
knowledge. coordinated.

The NRICGP has been asked, by direction and There are no such strategic plans at present.
by funding actions, to focus on a broad array ofcontinuing to operate without them means that
research questions, priorities, and types. It mughe present system of agency autonomy and the
direct its efforts to fundamental and related miscurrent coordination system among the federal
sion-linked research to provide foundationalelements and among the federal, state, and pri-
knowledge for the agriculture/food/environmentvate sector partners would suffice for addressing
sector, including major long-term issues such a#he issues. The current system has the virtue of
sustainable agriculture and water quality; andavoiding undue centralization; it has the draw-
more specific topical issues, such as globaback of being largely uncoordinated and respon-
change and monitoring for UV-B radiation. sive only to the interests of the individual
The program has responded well to this mix-€lements.
ture of demands and has, in the main, been faith- Increasing coordination among programs and
ful to its original intent. Because of earmarkingagencies without formally creating such unified
and other stresses on the NRICGP, its effortstrategic plans is an alternative. This approach
have, however, involved sacrificing some fundswould use the current systems and would avoid
and responsiveness. creating yet more planning and associated insti-
Consideration could be given to formally tutional mechanisms. Some observers believe
identifying the areas where foundational knowl-there is already more planning than necessary.
edge is needed and incorporating them into the Creating a pilot or full program for such uni-
NRICGP. Virtually every issue requires addi-fied plans could be attempted. A pilot program

Alternatively,
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could focus on selected key topics such as watdrelieved that the NRICGP is appropriate for
guality, pest management, and sustainable agréoing some or all of the work on a topic, the pro-
culture. To make the program work (and make igram staff should be consulted to determine how
attractive to the participants), planning could bethe interests might be metithin the program
followed by funding to implement the program. structure and what funding would be required.
The risk is that the plans would be simple listing€Responses to earmarks have shown that this
and recitations of work under way. That result inwould be effective.

itself would be satisfactory if it were linked to

desired outcomes, but would be unsatisfactory if] gystainable Agricultural Research

merely_ thg status quo were otherW|s_e_ contlnuedand Extension

The aim is to promote greater efficiency and

effectiveness by leveraging and coordinatingBackground

work and funding, and by being clear about anCongress has been interested in sustainable agri-
dedicated to securing meaningful outcomesgyiture since at least 1977, when it first defined

within specified time periods. the new phenomenon as an effort to: 1) satisfy
human food and fiber needs; 2) enhance environ-
The NRICGP is not funded sufficiently. mental quality and the natural resource base

Appropriations for the NRICGP are currently upon which the agriculture economy depends;
about $100 million, even though the authorized3) make the most efficient use of nonrenewable
level is $500 million. The availability of quality natural biological cycles and controls; 4) sustain
proposals is more than double the current fundthe economic viability of farm operations; and
ing level, and there is obvious programmatic5) enhance the quality of life for farmers and
need for foundational knowledge from the pro-society as a whole. Congress’ interest grew out
gram. The return on research investments is higbf a number of different but largely related con-
(20 percent or more). Without additional funding cerns: emerging recognition that soil and water
and continued growth of funding, there is everyresources were being degraded; adverse environ-
reason to believe that the program will languishmental and human impacts of chemical pesti-
at its current level, and that a major opportunitycides; the steady decline of the economic and
for securing both knowledge and researchers fogocial vitality of the rural and farming sector;

the sector will be lost. steadily decreasing farm numbers and growing

evidence of increasing proportions of larger
Earmarking and targeting NRICGP farming operations and part-time farmers; and
funds is counterproductive. increased competitiveness in agricultural produc-

Incorporating earmarks and other targeting otion. Congress also aimed to address the unease
NRICGP funds would continue current practice.of some observers who argued that these con-
Over time this practice will destroy the integrity, cerns had received only limited if any attention
and ultimately the fabric, of the program: thefrom USDA, or from the land-grant university
demands for funding for major issues are sand state agricultural research system. This issue
strong and pervasive that there is no obvious wawas addressed further in the Food Security Act
to limit earmarks and targeting in a systematicof 1985 (the 1985 farm bill) by Congress’ inten-
way. Earmarks address applied issues that are thien that USDA determine how to do more
focus of other parts of the research portfolio, notesearch to preserve natural resources and envi-
the NRICGP. Most important, earmarks do notronmental quality concurrent with ensuring agri-
provide the foundational knowledge that thecultural productivity. Through  FACTA,
agricultural sector needs. Congress went on to establish 1) the Sustainable
To ensure the integrity of the program, all ear-Agriculture Research and Education (SARE)
marking and targeting should cease. If it isprogram and 2) more specific emphases for a
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sustainable agricultural economy and for the nat- The advantages and disadvantages of the alter-
ural resource, environmental, and social and ecayative approach are essentially the obverse of
nomic quality of agriculture and the rural sectorthose of the systemic approach. Possible advan-

by altering the research title. tages include minimizing or even avoiding the
disadvantages of the systemic approach. Possible
Findings and Policy Implications disadvantages are lack of attention to and incom-
plete coverage of sustainable agriculture; lack of
There is little effective leadership and involvement of key partners; and cost-ineffec-
management for sustainable agriculture tiveness and lack of research focus.

in USDA.

A major criterion for the success of any program If the systemic approach is taken, a number of
J y Prog options can be considered. A useful option would

is that it be supported strongly and clearly onbe to build and expand on the current initiative.

senior policy leadership, and that a managemerl{ . .
. ) . Another ful ion woul I i atre-
structure be established that is both effective other useful option would be to create

internally and accountable externally. At presentgrated’ unified strategic research and applica-
. ' tions plan as outlined previously in the section
such actions have not been taken, although pian P y

major initiative to this effect has recently beengn the NRICGP. If that option is pursued, most if

. . . not all of the disadvantages outlined above
(ra(asttaalrli)lshed, reporting directly to the Deputy SeCWouId be avoided.

. . Funding issues should be engaged.
USDA should determine the extent to which There seems little reason to believe that sustain-
sustainable agriculture should receive . . .
emphasis, planning, management, and able agriculture will not benefit from steady
funding throughout the department on a increases in appropriations, as a consequence of
systemic basis. the importance and priority for sustainable agri-
The critical issue is whether sustainable agriculculture and of the success to date. However, if
ture—or other major issue comparable in scaléncreased funding is to come, it will most likely
and substance—should receisgstemicleader- be at the expense of another research area. Such
ship, management, planning, funding, and overan action would have its own limitations. For
sight and accountability. Or, alternatively, example, if the funding were taken from the
whether such issues should receive attentiohNRICGP, a major venue for attracting scientists
based solely on the interests and perquisites &6 the fundamental research questions that under-
individual agencies and individuals. Advantagedie sustainable agriculture would be destructively
of the former include integration, efficiency, compromised.
cost-effectiveness, and increased accountability Congress or USDA could redirect funds from
for results. A particular advantage is that such athe federal and state partners to be dedicated to
approach would provide for a systemic analysisustainable agriculture. While such an action
of possibilities and encourage cross-boundarynay be satisfactory for federal agencies, it will
thinking and collaboration. Possible disadvandikely be resisted strongly, and successfully, by
tages include ineffective, possibly misdirectedstate partners, given past history. A more
“top-down” leadership and management; insuffi-focused, incentive-based system seems more
cient scientist and extension motivation andappropriate.
commitment; and the possibility of catastrophic Redirection is most effectively and directly
failure from “central planning” or its variants. An done through increasing the competitive grants
almost certain disadvantage is the lack of signifiprograms for both the SARE and training pro-
cant systemwide operational planning (in con-grams. Given the constraints on formula funds
trast to thematic and budget acquisition planningand the decentralized traditions of allocating and
which is done in USDA). using them, expanding the competitive grants in
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these two programs is the more efficaciousassist commercialization of new products.
approach. Much national experience through th&®epayment is through a percentage of future
science and technology sector shows that focusales or equity in the company.
and direction are easily and positively estab- The Agricultural Science and Technology
lished for competitive grants, and proposals oReview Board was established to provide techni-
highest merit and relevancy are most readila| assessment of agricultural issues and to con-
assured of being funded. Further, the currengiger the impact of technologies on agriculture
grant programs are successful to this point andnq the social and economic well-being of com-
give every indication of being so in the future. munities. Like AARC, it complements Congress’
intent in encouraging the development of tech-
[ Alternative Agricultural Research nologies friendly to the environment, people, and
and Commercialization communities. However, both of these new insti-

Background tutions have suffered from inadequate funding.

Through FACTA, Congress gave major attention_. . . ..
to the broad topic of new uses and products fgflndlngs and Policy Implications
the first time. Its action reflected widespreadrunding issues for AARC should
national interest in diversifying the agricultural be addressed.
production sector beyond traditional commodi-By any measure, this program is a significant ele-
ties; expanding the economic vitality of the agri-ment in USDA’s overall program, and a poten-
cultural sector; and expediting technologytially significant adjunct to the department’s
transfer from the laboratory to commercial use. constituent agencies. As such, its future needs to
Two major initiatives were taken by Con- pe addressed forthrightly, and commitment must
gress: 1) establishment of a program and organpe made to its success. A key element is funding.
zational structure for Alternative Agricultural pased on the data available, and absent the abil-
Research and Commercialization (AARC) andity at this point in time to make conclusive judg-
2) establishment of the Agricultural Science andynents about the efficacy of its financial
Technology Review Board. AARC assists theinvestments, AARC'’s funding needs to be sus-

commercialization of nontraditional, nonfood tained at least at the present levels, and prefera-
products through product development and, ., j,creased substantially to add to and

prototyping, _marketlng and economic analys'sdiversify the investment portfolio. With the right
precommercial development, early-stage manu-

. . . . “investments, the program should reap a profit

facturing and testing, and product introductions > Prog . cap a p
L . I[hat can be continuously reinvested in additional
Its emphasis is on precommercial developmen .
. . . .~ technologies and products.

and testing, marketing, and pilot production, - ) .
rather than on research and early-stage develop- If funding co_ntl_nues at current levels, _|t_would
ment. This is done because it is currentlyM&an appropriations of about $8-10 million per
believed to be the most cost-efficient way ofY&ar- Such appropriations would be fiscally pru-
expediting commercialization. The major dent (and conservative), given the egr!y stage of
research function, appropriately, is left with pub-the program and the need for determining analyt-
lic or private research and development agenciedally the success of the project selections and
Given that the focus is on business developmerfivestment decisions. However, this relatively
and product commercialization, inherently pri-low level of funding also indicates to the industry
vate sector rather than public sector activitiesthat AARC will “go slow"—even though there is
such an emphasis is appropriate. AARC's centragvidence that the program is working well and
financial resource is a revolving fund initially could be of greater benefit and impact with addi-
provided by Congress to make investments tdional funding.
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As an alternative, the program could betive simplicity and connection of assessment to
expanded commensurate with current staff anthe review, oversight, and advisory functions of
project availability. At present, the program canthe council. It does not address the fundamental
be expanded by two- to four-fold without an evi-issue of disconnection from the operating agen-
dent decline in quality, according to staff analy-cies.
sis. Modest expansion of the appropriations to
$15 million for FY 1996 and to $25-30 million USDA should create technology review and
over the following two years would be reason-assessment functions in each operating

able. This would bring the total in the revolving @gency, and also create a significant
fund to a little less than $100 million. 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.

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 [l Financing, Organizing, and Managing
the environment of the operating USDA agencied\gricultural Research

(e.g9., ARS and ERS) and virtually an integral

part of another advisory body (the Joint CouncilBackground

for Food and Agricultural Sciences). If close agricultural productivity has grown rapidly in
involvement between research and developmenhe United States relative to productivity in the
and technology review an_d assessment is des'{;‘eneral economy. Many attribute a good portion
able, as seems appropriate for most circumpf this growth to public-sector agricultural
stances, it is also appropriate that this review anghgearch and extension, which operates primarily
assessment function be brought philosophicallxhrough land-grant colleges and USDA research
and operationally closer to the operating agenagencies, in a system that was introduced over a
cies. Alternatively, if review and assessment argentury ago. In recent years, the agricultural sci-
to be something akin to a “conscience” for thegnces have increasingly been asked to do more
operating agencies, it is reasonable to suggegjith less. Questions have been asked about
that at least some of the function be done outsidghether the old research institutions are still
as at present, but also with input from, the operneeded, and about how they should adapt to
ating agencies. accommodate changes in science, in scientific

At a minimum, technology review and assessinstitutions, in society and social attitudes, in
ment must be emphasized throughout USDAgovernment, in agriculture itself, and in the gen-
Without such emphasis, review and assessmeatal economy.
will always be considered second-hand activities Tg achieve the greatest gains for society as a
that are not directly important to the operatingywhole, a fundamental rethinking of the basis for
program units. and approaches towardmancing organizing

The present situation keeps the board in relaandmanagingpublic-sector agricultural research
tive obscurity, without any real opportunity for s needed. Most previous commentators have
interaction with the operating agencies. It doescalled for more federal dollars for research—but
however, provide opportunity for independentthat is only a part of the solution. Other public
assessment. policy mechanisms can (and should) be used,

Alternatively, the board could be folded into along with taxpayer funds, to increase the total
the Joint Council for Food and Agricultural Sci- private and public investment in agricultural
ences. Such a plan has the virtue of administraesearch, and to promote a socially profitable
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mixture of research programs (from basic toinstance) could have undesirable and unforeseen
applied research; across disciplinary areas;onsequences.

across commodity-oriented research programs;

in terms of its geographic relevance; andrindings and Policy Implications

between environmental and other natural

resource issues). The policy analysis musEconomic efficiency should be stressed.

include a consideration of different funding The rationale for intervention leads to a single
mechanisms—how they affect the cost ofcriterion for designing public policy for agricul-
research (including who bears the cost in relatiotural research and for organizing and managing
to who benefits), and how they affect incentiveghe institutions that are used to implement that
for private research and development. policy—economic efficiency. This would permit

A rethinking of policy extends beyond the the incorporation of externalities, such as envi-
boundaries implied by the current institutionalronmental and social effects, into the evaluation
structure, dominated by the SAES and the uspaf research funding. According to this criterion,
intramural laboratories. Such an effort meanghe evidence suggests that the total (private plus
considering greater use of in-between alternaPublic) investment in agricultural research
tives, such as regional research institutions, anghould increase.
allowing open competition among all of the dif-
ferent institutions, where appropriate, for theAlternative financing methods should
available funds. be developed.

An integrated, rather than piecemeal, asses&inancing can be made more efficient—in terms
ment of the full range of public policy issues Of total quantity of research resources, lower
related to agricultural research is required. Decicosts of raising the revenues, and greater alloca-
sions must be made concerning 1) the relativéive efficiency. As but one approach, increased
responsibilities of the major research participantsise of industry check-off funds is a good way to
for research (for example, fundamental, applied§lo this. The development of this and comparable
developmental; generic or specific; geographidypes of arrangements could be stimulated appro-
emphasis; and the like); 2)the amount ofPriately by the provision of tax incentives and
resources (federal, state government, and othefjatching grants from state and federal govern-
to allocate to the research; 3) the way research [®ents.
funded; 4)the types of research undertaken;

5) the institutional structures related to allocatingAlternative organizations for agricultural

resources and conducting research; 6) the mechggsearch should be created.

nisms for communicating research results; andResearch could be organized more efficiently by
7) the relative roles for the major participantsdeveloping alternative institutions to bridge the

including federal and state governments, univergap between state and federal jurisdictions, and
sities and research institutes, and the private sethrough greater use of economic efficiency crite-

tor. All of these are mutually dependent, and theyia to determine the balance between different
should be thought through together. Makingtypes of research organizations. The current sys-
changes in one element (for instance, increasinggm emphasizes two types of institutions (for

or decreasing federal support for research, or thexample, SAES versus intramural USDA institu-

responsibilities of state governments comparedions) funded by a combination of state and fed-
to the federal government for funding locally anderal government monies. There is a potential to
regionally significant research) without thinking develop new institutions serving subnational

through the implications for other elements ofmultistate regional or commodity interests, on

the system (incentives and institutional mechathe basis of efficient research jurisdictions, with

nisms for industry-based research support, foa mix of private and public sector funding.
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Management of agricultural research committees to allocate resources. To achieve the
can be improved. greatest social payoff from public-sector
Finally, the management of research can begesearch, the current arrangements (formula
improved by substituting economic incentivesfynding and special grants for extramural
for central directions, by clarifying the economic research, and an earmarked pot for intramural
objective of research and ensuring that resourcggsearch) must give way to a greater use of com-
flow according to the achievement of that singupetitive grants.

lar purpose, and by using competition rather than



