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Foreword

gricultural productivity has increased markedly in

recent years—more rapidly, in fact, than productivity

in the overall U.S. economy. Many attribute a large

part of this growth to public sector agricultural
research, which is carried out primarily by land grant univer-
sities and the U.S. Department of Agriculture’s research
agencies. Despite this success, however, new budget con-
straints, scientific advances, and public demands for environ-
mental safety are presenting the agricultural research system
with the greatest challenges it has faced since its inception,
more than a century ago. Questions have been raised about
whether the old research institutions are still useful, and
about how they should adapt to accommodate the new reali-
ties of the 1990s.

In discussions leading up to the 1995 farm bill, agricultural
research policy has been put squarely on the negotiating
table. Policymakers have been particularly interested in how
well the agricultural system has responded to legislative
directives in the past farm bill that called for a clarification of
the purposes of agricultural research and extension, a national
competitive research initiative, a sustainable agricultural
research program, and research efforts to create new agricul-
tural crops and new uses for agricultural commodities.

This report responds to a bipartisan request from the Sen-
ate Committee on Agriculture, Nutrition, and Forestry to
determine the progress the research system has made in meet-
ing the objectives set forth in these new areas, and to provide
guidance on the management of agricultural research. In
doing so, the report focuses on new ways to finance, orga-
nize, and manage agricultural research to prepare the system
for the challenges of the next century.
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Overview
and Policy
Implications | 1

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-

| 1



2 | Challenges for U.S. Agricultural Research Policy

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,



Chapter 1  Overview and Policy Implications | 5

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



Purposes of the
Agricultural

Research anc

Extension System 2

ongress has long evinced interest in the upon which a sustainable agricultural econ-
effectiveness of the agricultural research omy depends; and

and extension system. It has placed par6. enhance human health:

ticular stress on high-priority national = by fostering the availability and affordabil-

issues that it has previously identified, and on ity of a safe, wholesome, and nutritious
securing research results and applications (out-  food supply that meets the needs and pref-
comes) that address those issues. Accordingly, erences of the consumer; and

Congress took the strong step in FACTA of spec-

= by assisting farmers and other rural resi-

ifying purposes that “[flederally funded agricul- dents in the detection and prevention of

tural research and extension programs shall be

health and safety concerns.”

designed to, among other things, accomplish....” |n expressing these purposes, the Congress
These purposes are to: was also careful to note they are “[s]ubject to the

1.

2.

“continue to satisfy human food and fibervarying conditions and needs of States.”

needs; Further, to encourage early implementation of

enhance the long-term viability and competi-the purposes, the Congressional conference man-
tiveness of the food production and agricul-agers stated their intention “that the Secretary

tural system of the United States within theestablish guidelines to ensure that the purposes
global economy; expressed. . .are reflected in the priority setting

. expand economic opportunities in rural Amer-processes for research and extension programs

ica and enhance the quality of life for farmers,such that projects consistent with these purposes
rural citizens, and society as a whole; are emphasized and each of these purposes is

. improve the productivity of the American advanced by the research and extension program

agricultural system and develop new agricul-in its entirety...[emphasizing]...that it is not their
tural crops and new uses for agricultural com-intent that this statement of purposes be used to
modities; prohibit any research or line of inquiry.”

. develop information and systems to enhance Several observations about the FACTA pur-

the environment and the natural resource basgoses are in order. First, they emphasize agricul-

| 15
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tural sustainability (both environmental andsector, not just the agricultural production and
social) and rural social and economic concerngproductivity components.
This is a new emphasis for the farm bill and for Fourth, the purposes lead to accountability.
the agricultural research system, even thougiCongress wants these purposes to be imple-
sustainability has been intrinsic to a number ofmentedoperationallyas rapidly and fully as pos-
initiatives during the past 15 years (such as thosgble throughout the federally funded agricultural
concerning integrated pest management ansystem, including the state programs that receive
water quality). federal funds such as the SAES and CE systems.
Second, the purposes embrace exp||c|t|y thghls is illustrated by the conference managel’s’
entirety of the agriculture/food/environmént SPecific intention that the Secretary establish
sector. This is a major departure from the previguidelines to make priorities consistent with the

ous single-minded emphasis on increasing agriPUrPoses and to emphasize projects consistent
cultural production. with the purposes. Taking the purposes and the

Third, the purposes focus on relevance b)pwdellnes together, it is reasonable to conclude

ompsizn several o conemporry el CONUES, 1 Beperaly et 1 st
in the agriculture/food/environment sector, y '

. : . ensuring that these results be applied to major
including environmental and natural resources

: . . Issues, and in seeing that USDA is responsive to
“upon which asustainable agriculturalempha- g P

sis added] economv depends™ economic an(tg'e directions and interests of Congress. In short,
. ] . y dep ’ . ongress wants USDA to be accountable.
quality-of-life issues for rural America; new

. . - Fifth, th ntext for f ing on pur h
crops and new uses in relation to productivity of th, the context for focusing on purposes has

the agricultural system; competitiveness of theexpanded substantially since FACTA was
g al sy » comp passed. Purposes for the research program are
food production and agricultural system; and

. : emphasized in at least three additional actions.
human health, nutritious food, and prevention of-l-he Government Performance and Results Act

health concerns. These issues are further emph&;PRA), designed to increase the effectiveness
sized by individual subtitles and sections 0fq the federal government, also involves research
FACTA. For example, subtitle B addresses tWoyng hence the purposes for research. It further
central components of sustainable agriculturezmpodies the concepts of targeted goals,
sustainable use of environmental and ”aturaéxpected outcomes, and accountability. The
resources, and the social and economic quality ¢gport on research by the Office of Science and
life for rural communities. Subtitle G addressesrechnobgy Policy, Science in the National
new uses and products, and section 1605 estafterest? strongly emphasizes fundamental
lishes a technology assessment board to relatesearch as it relates to national competitiveness
research results to technology transfer and appli48). In turn, this relates directly to the agricul-
cation. Congress is clearly stressing its belief thagural research enterprise. The companion report
federally funded agricultural research and extenby OSTP,Technology for a Sustainable Futute,
sion programs should be concerned with théears directly on the purposes for agricultural
entirety of the agriculture/food/environmental research (19). In the past few months, the Under

1The term “agriculture/food/environment” sector is used throughout this report. It is an umbrella term that refers to the entire agricultural
production system—including inputs, production and activities at the farm and processing levels, and outputs; the associated food produc-
tion, processing, and distribution system; and the environmental aspects of both.

23ee especially the emphasis on basic research, the value of basic research for understanding plant disease infection, and the importance
of research for a safe and nutritious food supply.

3see especially the compatibility between science for environmental remediation strategies and agricultural and environmental research
areas.
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Secretary for Research, Education, and EcononFhe new ARS strategic plan is expected to be
ics has presented five emphases for USDA’sompleted in 1996 (15).

research and education program that align quite Program guidance within ARS means setting
closely with the six purposes for research and thperformance goals that are measurable and quan-
seven criteria for sustainable agriculture estabtifiable, and to use a meaningful and measurable

lished by Congress in FACTA. method for pursuing the intent of the purposes
without stifling creativity and productivity. ARS
IMPLEMENTATION OF THE PURPOSES is also determining how to prepare an integrated

_ L approach for addressing the purposes, the five
The Secretary has not established guidelines Qg ities of the Under Secretary, and the require-
USDA overall, and individual research units ants of the GPRA. In addition, there is some
have not established them for their programsyenially very useful work under way to inte-
However,_so_nje actions have been taken W't@rate ARS and state agricultural experiment
regard to individual agencies. stations (SAES) planning and operations more
effectively. This work is discussed further in the
O Agricultural Research Service (ARS) following section.

ARS, with about 36 percent ($679.2 million) of _ _
the total federal agricultural research and extent] Cooperative State Research, Education,

sion appropriation for FY 1994 ($1,885.7 mil- and Extension Service (CSREES)

lion), is a major part of the federal researchCSREES is the direct successor to the former
portfolio? (30). ARS incorporated the FACTA Cooperative State Research Service. Its principal
purposes into its six-year implementation planyesponsibility is managing and overseeing the
The plan also sets forth ARS policies that ensuresderal/state partnership for agricultural research,
a focus on the purposes, including operatingducation, and extension in close collaboration
practices, setting of research priorities, andyith the SAES, the state cooperative extension
reward systems. ARS believed it had adequatelgervices, and the land-grant colleges of agricul-
met the Congressional expectations for thaure. This partnership was first established
agency to establish guidelines to implement thehrough the Morrill Act of 1862, and then effec-
purposes. However, some in Congress and othetsated more specifically through the Hatch Act
outside USDA did not consider the ARS actionof 1887 (for agricultural research), the Second
sufficient. A significant impediment to establish- Morrill Act of 1890 (which aimed to involve the
ing these guidelines was a lack of clarity con-historically black colleges and universities in
cerning what was meant by “guidelines.” ARS isagricultural research and education), the Smith-
now addressing this issue by realigning its proLever Act of 1914 (for extension), and subse-
gram planning, priority-setting, budgeting, quent acts. Because of these extensive research
project selection, resource allocation, accountresponsibilities and relationships outside USDA,
ability, and reporting systems with GPRA andCSREES is the department’s principal extramu-
customer service requirements. Also, ARS igal research agency. In addition, CSREES is
adopting the FACTA purposes as its strategiaesponsible for the National Research Initiative
planning goals and as the basis for statingCompetitive Grants Program (NRICGP), which
expected outcomes and performance measurds. USDA’s principal extramural, competitive
This process also embodies the five prioritygrants agency (see Chapter 3).

research areas established by the Under Secre-CSREES receives about 17 percent ($325.2
tary for Research, Education, and Economicsmillion in the formula and special grants catego-

4These and other data in this section are based on requested data of USDA as well as published data.
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ries) of the federal research portfolio; it receiveaing. If this takes place, the relationship between
another $103 million for competitive grants. The SAES and ARS planning has the virtue of estab-
state land-grant and related institutions thatishing planning and programmatic relationships
receive these funds play a very large role in thdetween two central elements of USDA's
national agricultural research and education portresearch system—which in turn provides a sig-
folio, when all funds are considered: they receivenificant opportunity for programmatic integra-
more than $2 billion from a variety of federal, tion and collaboration that has heretofore not
state, and private sources. Of that figurepeen possible. Fourth, the four regional associa-
$648.5 million is from federal funds (for tions of SAES directors are in process of setting
FY 1993), and of these federal funds,priorities for regional research programs. Fifth,
$399.0 million comes from USDA. The remain- to bridge gaps between program and purposes, an
der comes from other federal grant programseffort is under way to bring together strategic
including those run by the National Institutes ofplanning for the state system and CSREES, to
Health and the National Science Foundationprovide a common response to the GPRA. And
Given the small proportion of funding from sixth, attention is being given to linking out-
USDA for state and land-grant partner researclgomes, and performance indicators for them, to
and extension, the department plays a significarthe purposes.
support, but not necessarily an agenda-determin- it thjs system can be established and operated,
ing, role (17). ARS, the SAES, and the extension systems could
CSREES has not promulgated guidelines tqointly establish major outcomes (to meet the
implement the FACTA purposes. Nor has it doanACTA purposes and address key national
an analysis to determine how relevant the purissyes) and identify the performance indicators
poses are to the federally funded researcfang hence the programmatic work) necessary to
projects for which it is responsible. However, achjeve the outcomes. Such a move would augur
because of the long-standing partnershigye|l for a more integrated system and focus
between USDA and the states, and because @ftention on outcomes and performance. Present

eral funds, which are allocated to the statesyational concern.

CSREES has long taken a strong, active role in
planning and managing the funds and in assistin . A
the planning and management of program% Nat'of“?" Research Initiative
funded by them. ompetitive Grants Program (NRICGP)

This is reflected in actions CSREES has takenThe NRICGP accounts for about 6 percent
and is initiating, that relate directly and indirectly ($103 million) of total federal funding for agri-
to the purposes and guidelines of the researcgultural research. The NRICGP staff have
title. First, instructions have been sent to théncluded the FACTA purposes in their program
directors of the SAES and State Cooperativédnnouncements. The instructions to applicants
Extension programs requesting that their federfor NRICGP grants, and to reviewers, make it
ally funded programs be consistent with the purclear that all research funded by the NRICGP
poses. Second, the purposes have become centralist be relevant to the long-term sustainability
to several aspects of research planning and codf agriculture. Further, the NRICGP has evalu-
laboration. For example, a strategic agenda foated its research grants to determine the extent to
CSREES-related extramural research programghich they meet the purposes established by
is being prepared consistent with the purposesCongress. All of the research is believed to apply
Third, the SAES Strategic Planning Committeedirectly to those purposes. Chapter 3 on the
is interested in using the same general areas &fRICGP provides additional information and
the ARS six-year plan for its own strategic plan-perspective.
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[0 Economic Research Service (ERS) and accountability for the federal agricultural
The research of ERS totals 2.9 percent ($55.5esearch and extension system. Implicitly, Con-
million) of the federal funding for agricultural 9ress expressed its dissatisfaction with the lack
research. Virtually all of it is allocated for intra- Of attention given by the system, at least prior to
mural studies. No evident actions have beed990, to major issues affecting the nation’s agri-
taken to directly address the Congressional purcultural and food system, including the vitality

poses. and quality of rural communities and economic
life.
[ Forest Service (FS) The way Congress chose to focus on rele-

The FS research budget comprises abouf@nce and accountability was by setting out six
10 percent ($193.1 million) of the total agricul- PurPoses for the federally funded agricultural
tural research budget. Virtually all of this is spent€Search and extension programs and by asking
intramurally. No evident actions have been takerihat USDA guidelines be promulgated to ensure
to directly address the Congressional purposes. that the purposes would be implemented. Both
Clearly, guidelines to implement the Congres-purposes and guidelines are essential first steps.
sional purposes have been established in a haput a number of questions arise: Are purposes
hazard fashion. More certainly could have bee@nd guidelines sufficient? Are they optimal
done. However, the real issue is to what exter@pproaches? Why has there been only limited
the purposes have been met. Given the corimplementation to date, and what are we to make
straints of this study’s design and duration, it ha®f it? And how can the future be considered?
not been possible to make an analytical determi- Ajtering the direction and management of
nation of the extent to which the purposes havgesearch and application—in this case, to achieve
been met, or to what extent the emphases for federtain purposes and ensure accountability—is a
erally funded agricultural re;search have changegnallenge under any circumstances. In meeting
Some changes have obviously occurred. ONgis challenge, a number of contextual factors
good example is the increased emphas!s ON SUShd characteristics intrinsic to any research
tainable agriculture throughout USDA'S pro- gnierprise must be considered and dealt with.
grams and activities. Specifically, all competitive g5 o of these include (i) duration and momen-

rNeste_z arCTR grantsh Ia_c:_m;_nlstecz:red tt*_‘tfougg t?efum of research; (ii) the importance of purposes
ational ikesearch nitiative LOmpettive Lrants, 4 guidelines, and their limitations; (iii) context

Program (also authorized in FACTA) must beand characteristics of the agricultural research

relevant to the long-term sustainability of U.S. . . .
agriculture, in addition to being of high scientific system_ itself (“_/) th? dichotomy of top-down
versus internal direction.

merit.
Rather than focusing on the reasons why )

guidelines were not established, the next sectioh! Duration and Momentum of Research

addresses the key issues of relevance arfesearch has a long-term flow, and it cannot be

accountability in terms of the characteristics anchpruptly stopped and started without sacrificing

context of the research enterprise, and in terms @gsylts and progress. Scientists and their manag-

how Congress’ intentions might be put intogrs are understandably loath to waste resources

action. and time in a start-stop, start-change way, partic-
ularly given the long investment and start-up
RELEVANCE AND ACCOUNTABILITY: times usually demanded by good research. Thus,

KEY CHALLENGES AND PERSPECTIVES there is a built-in lag in conversion from one

In the purposes for the research title of FACTA research direction to another, and significant
Congress clearly gave high priority to relevancedransition times are often required.
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O Purposes and Guidelines: a small fraction of their research budgets). These
|mportance and Limitations diverse funding sources from outside the federal

. . overnment add to the complexity of this decen-
Specifying purposes for a research enterprise %

; N SO ralized system.
important. Guidelines for efficacious manage- .
ment to achieve the purposes are appropriate. Second, appropriations for USDA ($1,885.7

Good management requires both. However n§ni|lion) are less than one-half of the overall
matter what their specific intentions and h,ow unding of the agricultural research system. It is

well intended, purposes and guidelines musFOt obvious that the small fraction of federal
inevitably be written broadly. Such broad direc- unds in the state and land-grant partners

tives ensure that opportunities to explore the fulres‘e""rch programs can have a predominating
dimensions of a topic are not lost, and providénﬂuence on those programs, both because of the

for individual creativity and innovation. With amoun_ts and also because of the longstanding
regard to agricultural research, purposes anglscretlon accorded state and land-grant research

guidelines could address a range of issues: mucﬁpd extension program managers.

of traditional agricultural production, productiv- Th'rd’_ the aglrlcultléral researchband ;xtenﬁlon
ity, and cultural practices research fits with susSYSt€m is to a large degree user-based. Both tra-
tainable agriculture, and much of the ditional and more recent user and stakeholder

entomology, plant pathology, and pest managegrOUpS have a ?Ifeep, Iongstan;jlng clalmhon t_he
ment research fits with biological control of SYStem. Any efforts to transform so that it

pests. It would not be difficult for individual 2dheres more closely to purposes and guidelines

investigators and managers to believe, accuraterUSt also take into account the_z need to transform
to them, that their current work and future direc-US€r and stakeholder expectations.

tions fit well within such purposes and guide- Fourth, there is an unusually broad array of
lines. However, others outside the researcfunctions intrinsic to and embedded in the fed-
system may not believe that such broad interpreeral agricultqral research and extension syste_m.
tations adhere sufficiently to stated purposes!nese functions range from the most basic

There is the very real possibility of unproductive'®S€arch (such as genome studies, mathematical
confusion and even contention. biology, and secondary products of plant metab-

olism) to the most applied and developmental

. studies (such as testing and applying of new
[ Context and Characteristics of the design and manufacturing principles for devices,

Current Agricultural Research System machines, and products). Furthermore, the appli-

For the agricultural research system—broadlycations function is embedded strongly in the
defined—there are a number of key contextuatooperative extension system, which itself is
factors that bear directly on the efficacy of pur-closely attached to, and often inseparable from,
poses and guidelines. the research function. This “ingrained intimacy”
First, the system is highly decentralized andf function is one of the exceptionally strong
multifaceted, incorporating a number of majorattributes of the agricultural research system. It
research agencies. This decentralization, bothlso tends to thwart efforts to adhere to purposes
inside and outside USDA, is an impressive feaand guidelines and other management directions.
ture of the system. It also makes adhering to cen- Fifth, just as the functions extend across a
trally established purposes and guidelinesroad range, so do the disciplines involved in the
difficult at best. Further, the land-grant researchagricultural research system. They range from
partners are major participants in the federafundamental molecular and cellular biology,
agricultural research system. They receive theimathematics, chemistry, and physics to ecology,
funding from state, private, and other sources, irnvironmental biology, and soil and geosciences
addition to federal funds (which are usually onlyto the classically agricultural disciplines for the
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plant and animal sciences, including the pest prowith the purposes of FACTA. The key issue is
tection-oriented disciplines. Meshing all of thesephilosophical, and it strikes to the very heart of
disciplines to align with purposes and guidelineghe successful research enterprise:

is diff_icult, at best, absent_a guidin_g ConSt_”_'Ct To what extent should a central research man-
that |_nvolves them meaningfully in specific agement agency, the Department [USDA] in
directions. this case, specify or write guidelines as to how
Sixth, the planning system for the agricultural and on what major research and extension is to
research system is a combination of planning for be done (“top down” direction) as contrasted
the intramural research agencies (such as ARS, with the extent to which scientists and appliers/
ERS, and FS), the extramural competitive grants extenders should be provided incentive; and
program (the NRICGP), and the extramural epcoqragem_en_t SO they can ch.oose their own
agencies (such as the state agencies and |and_d“|rect|ons V\,/,I'[h.ln e;tabhshed policy parameters
grant partners). Program planning for the first (*bottom up” direction)?
two has traditionally been more directed as to The aim must be to set up a system of clear
areas, program focuses, and resource allocatiglirections—coupled with strong, attractive
than the last (the state and land-grant partnersicentives and benefiter the participants—that
This befits the relative autonomies of the threeempower personso work toward established
parts. However, even the planning for the statgoals. One caveat must be that research programs
and land-grant partners is more planning fomeed to be based on and suffused with fundamen-
emphases for funds acquisition (which is centraltal research providing foundational knowledge,
ized through USDA’s budget) rather than forand with the opportunity and encouragement to
fund allocation (which is decentralized at thestimulate creativity and innovation, no matter
state and land-grant levels). This basic dichotwhere they may lead.
omy does not encourage program planning con-

sistent with federal purposes. APPROACHES TO ACCOMPLISHING

_ PURPOSES
[ The Dichotomy of Top-Down Versus Different approaches can be considered for meet-
Internal Direction ing the purposes established by Congress. One

A serious organizational challenge is whethe@pproach is for the research and extension enter-
efficacy in research best comes from top-dowrprise to continue as it has been. Given the
direction or from internal direction. Top-down strength of Congress’ conviction that change is
direction of a research program, such as estalglesired, the status quo would not seem to meet
lished by purposes and guidelines, is necessafyongress’ agenda.
but not sufficient. Although it may be satisfying A second approach is to adjust and modify the
to managers, top-down direction is less than optieurrent programs in the belief that continuous
mally effective with scientists who are primarily improvement, always laudable, is sufficient.
self-motivated. Alternatively, internal direction Given the intentions and interests of Congress,
can run the risk of flowing slowly over time to this also seems insufficient.
projects that, while interesting, may be neither A third approach, intended by Congress, is to
important nor contribute to overall purposes andkstablish guidelines to encourage and guide pur-
goals. A creative combination of the two suit of the purposes. Such guidelines could and
approaches is most appropriate. should include a number of useful and valuable
Given this array of context and characteristicmechanisms, such as creating program plans and
for the research enterprise, the challenge theoonvening program performance reviews that
becomes how best to encourage and reinforce ttaldress the elements of the research enterprise
direction of research and application consistenbverall and also the key dimensions established
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in the purposes; using review and approval sysAlternatively, it can be more tightly drawn and
tems for new projects that would encourage ofocus more attention on key issues and topics.
require adhering to the purposes; and making hilEach approach provides for internalized incen-
ing and resource allocations based on the putives—that is, scientists can make their own deci-
poses. Even though such guidelines involve topsions about participation. Focusing attention and
down direction, they are also good managemengommitment has the advantage of effecting more
practices. However, if there is not a clear strucrapid change.
ture of priority and direction within which these  ynfortunately, given the highly decentralized
guidelines are implemented, then much of thissng variegated nature of the agricultural system,
emphasis will be for naught. More than guide-t js ynjikely that such a broad, comprehensive
lines is needed. approach can be fully effective, at least in
A fourth approach is to establish a clear set opddressing key contemporary issues of the kind

operational program goals and objectives withinCOngress has emphasized. Something more is
a strategic context. Operational goals and objeGieeded.

tives are necessary to guide specific decisions. A

strategic context Is necessary to ensure adeque“gnal and strategic planning requirements out-
long-term direction and to identify and secure thqined above while  emphasizing  key

roles and opportunities for participation from all . .

- : : ontemporary issues. This approach can create
participants in the agricultural research and, .. . S

X . ) unified strategic research and applications/
extension enterprise. This approach also has to R tension plans” for kev contemporary issues of
down characteristics, but it has the distinctive P y porary

value of establishing priorities, and providing major national interest. The plans would be both

financial incentives that reflect a broad, societaﬁtrategIC (focusing on what direction, how differ-

view. It has the disadvantage of being forced ot part§ of the system_partlmpate,_ with what
an organization with its own pre-existing expectations) and operational (focusing on how

momentum and culture, and with slow and longd€Surces are deployed and for what purposes).
response times. his approach combines breadth of scope and

For this approach to be optimally effective, itthlnkmg—of inclusiveness of the entire research

is essential that goals and objectives within &YSteM—with the specificity of focusing on
strategic context be established through dired®"€SSing national issues.
involvement, and ultimate concurrence, of major Strategic plans focused on key contemporary
programmatic leadership from the scientist-iSsues (for instance, one plan per issue) would
applier/extender community. Scientists andoutline (and specify to the extent possible) the
appliers/extenders should be directly involved irdpplications and associated information and
developing the plans and guidelines to be useknowledge needs useful for addressing the
They will then have the maximum opportunity to issues, identify the sources and means for secur-
understand, be acclimated to, and provide theing those needs and resulting applications, and
own perspectives on how to achieve the mogpropose the best form for applying the knowl-
efficacious response. edge to address the issues. All elements of the
This approach makes a key contribution byagricultural research portfolio, and the extension
providing a comprehensive basis for makingand application agencies as well, would have
allocation decisions that support the purpose#entifiable roles and responsibilities in these
and provide incentives for participation in theplans. To the fullest extent practicable, the agen-
necessary research. If resources are not appli@ies would be integrated and coordinated with
to priorities, the exercise is hollow. Guidanceone another to achieve optimal leverage of
language for this decision process can be generedsources and cost-effectiveness. This approach
and provide for internally directed responsesis further addressed in the chapter on the

A fifth approach addresses both the opera-
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National Research Initiative Competitive Grantsmate the best scientists—pursuing their own
Program. intellectual directions in their own way. A prob-
An obvious advantage of this approach is thatem with competitive grants is that they are not
respective roles and responsibilities for nationalong enough for scientists to complete a full body
issues would be clear. Possible shortcomings aéf work to address a problem. They also do not
this approach are that it smacks too much of censsually provide for the long-term work on bio-
tral planning and direction, and predicts inlogical systems that is often required for agricul-
advance what should be done to achieve succedsral, environmental, and ecological topics. In
The latter is useful when technologies and methspite of the oft-voiced frustration of scientists
ods are ready to be applied or can readily b¢hat “grantsmanship” and the repeated prepara-
developed. It is rarely useful—and is, indeedtion of proposals takes too much time, the careful
usually counterproductive—in the researchrefinement of ideas within a competitive envi-
enterprise. The former can be done with prudentonment should improve research direction and
careful, nonobtrusive coordination combinedconception. Notwithstanding some obvious defi-
with some financial resources. ciencies with competitive grants, they are an
These last two approaches go beyond statingttractive approach for addressing major contem-
purposes and establishing guidelines. Theyorary issues.
address the central issue: guidance for allocating A seventh approach is to incorporate an
funds. If funds are not allocated to priorities, it isaccountability mechanism into guidelines, so that
not entirely possible to plan and posit direction. management and outcomes can be evaluated in a
A sixth approach is to expand significantly theregular, ongoing, systematic manner. The guide-
concept and practice of competitive grants profines would outline and/or describe how account-
grams to address the major issues of interesability and relevance are to be measured and
Competitive grants focus attention by rewardingevaluated. The emphasis would be on after-the-
high-quality ideas with funding that attractsfact evaluations, most usefully in connection
strong, active researchers. Indeed, the recordith future allocations of funds and other
from the biomedical research arena shows thaesources. They would complement evaluations
such grants have garnered unusually strong andade at the outset of research.
long-term attention from top scientists. A major Each of these approaches have their advan-
virtue of competitive grants is that they are probtages. Combining them preserves the advantages
ably the most effective mechanism for securingand obviates the disadvantages. Thus, as a pro-
rapid response and alignment of direction andpectus for the future, each of these approaches
purpose with scientist intereshdthey do itin a should be used and combined appropriately into
manner consistent with the principles that ani-an overall program.
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ongress in FACTA authorized the food/environment sector. To implement NRICGP,
National Competitive Research Initia- funding was provided for the first four areas in
tive (known generally as NRI, but in FY 1991 and for the last two areas in FY 1992.
USDA as the National Research Initia- Consequently, there is now funding for competi-
tive Competitive Grants Program, or NRICGP).tive grants across the entire agriculture/food/
This pivotal action affirmed Congress’ commit- environment spectrum. Congress also strength-
ment to funding research for foundational knowl-ened the peer-review and advisory oversight of
edge through competitively awarded grants thajhe program:; authorized funding for multidisci-
would _be initiated by researchers and reviewe_(f})"nary research; authorized research on long-
by their peers. Such a commitment to competiterm mission-linked research problems and pro-
tive grants for USDA was first made in 1978, ;44 for developing the research capacities of

when Congress authorized USDA's Competiti\’?institutions and individuals. The basis and the

Research Grants Office (CRGO), and appmpr."specific provisions for this program were derived

ated $15 million to start _the program. The b_a5| o0 a large extent from the 1989 report of the
for the CRGO was due, in large part, to findings ) . .
L Board on Agriculture/National Research Council
from the 1977 OTA reportOrganizing and (BA/NRC), Investing in Researd{s)
Financing Basic Researdb Increase Food Pro- ' 9 R )
The purpose of NRICGP is to provide the

ductionthat pointed out the need for a significant " _ _
focus on basic research for agriculture (28). basic knowledge necessary to discover new prin-

Through FACTA, Congress expanded theCiPles and to serve as the basis for applied- and
competitive grants program and specified sixProblem-oriented studies, just as fundamental
high-priority research areas for NRICGP: plantresearch sponsored by National Institutes of
systems; animal systems; nutrition, food quality,Health (NIH) provides new principles and serves
and health; natural resources and environmen@s the basis for applied studies and clinical work
engineering, products, and processes; and maih the biomedical and health sector. Such “foun-
kets, trade, and policy. These six areas encongtational knowledge” addresses the basic charac-
pass virtually all topics relevant to the teristics and interactions among biological,
knowledge and research needs of the agriculturg@hysical, and social phenomena—uwhich, by their

| 25
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nature, are generic and broadly relevant as theppropriate, for multidisciplinary research
foundation for more applied studies. because of the multifaceted scientific dimensions
Both the BA/NRC report and the Congres-of key research questions relevant to the agricul-
sional language of FACTA also speak to “mis-ture/food/environment sector. The requirements
sion-linked research.” This research is composeturther strengthen the intention of Congress that
of those studies—basic and applied—designetlindamental research is to be relevant to the
and carried out to make early connections tonajor issues in the sector. The fact that up to
applied topics. This research was included in th&0 percent may be fundamental research empha
original BA/NRC report to provide a place for sizes the urgent need for a wide range of founda-
studies that are more closely connected to migional knowledge. In fact, if foundational
sion applications, generically national in impact,knowledge were to be deemphasized, much of
and also have characteristics of fundamentahe value of NRICGP would be diminished or
studies providing foundational knowledge. Theyeven lostt
were included to strengthen the continuum from

foundational knowledge to more applied studiesNRICGP IN RELATION TO USDA'S
As another means for connecting the foundaRESEARCH PORTEOLIO AND THE

tional resegrch to application,_ th_e BA/NRC FEDERAL EXTRAMURAL RESEARCH
report specifically speaks to applications experts

including Cooperative Extension specialists,SYSTE'v|
being involved in this mission-related researclNRICGP contributes significantly to and fits
and in the related multidisciplinary research towell with USDA’s overall research portfolio as
allow for easier technology development, transwell as with the federal extramural research sys-
fer, and application. tem. (“Research portfolioc” means the several
Like other federal extramural basic researchagencies and funding mechanisms within USDA
programs, NRICGP specializes in proposals thahat are responsible for research and their
are initiated by investigators and evaluated byesearch programs.) The portfolio contains the
peer review (also termed merit review) to asseswitramural research programs of the Agricultural
their scientific quality and relevance to high-pri- Research Service (ARS), Economic Research
ority areas in the agriculture/food/environmentService (ERS), and the Forest Service (FS). The
sector. Only proposals that are relevant to th@ortfolio also contains severaktramural pro-
sector are funded through competitively awarde@yrams. A major component of these extramural
grants based on merit. programs is the partnership between USDA and
Congress specified in FACTA that NRICGP the State Agricultural Experiment Stations
must allocate its funds so that mission-linked(SAES), as well as the 1890 colleges, for con-
research is at least 20 percent of NRICGP (whicllucting state- and college-initiated agricultural
means that fundamental research may comprig@search. This research is funded by so-called
up to 80 percent of the research); multidisci-formula funds—Hatch, Regional Research,
plinary research is at least 30 percent of thd=vans-Allen—that are allocated to SAES and the
program by 1993; and research and educatioh890 colleges. Another component of the portfo-
strengthening is at least 10 percent. Theséo is the program of special grants to support
requirements are extraordinarily strong, andhational and regional (and sometimes more local

1There is, of course, always a need for more mission-oriented research. However, there are a number of mechanisms and funding sources
for mission-oriented research, including ARS, both federal and state elements of the SAES system, and private sector sources. NRICGP is the
only mechanism and funding source that aims for foundational knowledge. It is reasonable to emphasize this focus, rather than sacrificing it
to other focuses that are already emphasized by all other parts of the agricultural research enterprise. This contention is discussed further in

the next section and in a later section.
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and site-specific) research topics. In generafjrants are for limited periods of time, they pro-
these funds, too, go to SAES and 1890 collegewvide a strong, responsive mechanism for address-
Cooperative agreements and contracts are alsng priority topics and they provide major
available, usually between SAES and 1890 colflexibility in focusing on national needs and pri-
leges with units of USDA. orities. Third, NRICGP provides a distinctive
NRICGP holds a distinctive place in USDA’s mechanism for research to complement formula-
overall research portfolio as a consequence of itgnd state-funded state research and the long-term
emphasis on foundational knowledge and itgntramural research of USDA’s agencies.
openness to all qualified scientists. Other eleNRICGP thus serves diverse national needs,
ments of the portfolio emphasize intramuralalong with USDA needs.
research (ARS, ERS, and FS) and a combination Funding for NRICGP has increased from
of fundamental and applied research conductei46 million in 1985 (3.5 percent of the total
largely in an intramural manner (the SAES sysUSDA appropriations for research and education
tem). NRICGP’s role with regard to the agricul- of $1318.7 million) to $103.1 million in 1995
ture/food/environment sector may, in fact, be(5.4 percent of the total appropriations of
compared with the role that NIH's extramural $1,900.7 million). Irrespective of the rate of
research program plays in relation to the biomedincrease of funding for NRICGP in 10 years, the
ical and health sector. NRICGP may also beunding level is still only a small fraction (about
compared with the National Science 6 percent) of the total USDA research and educa-
Foundation (NSF) as a place for the nation’s scition (and extension) budget.
entists involved in the biogeochemical, biologi-  just as NRICGP provides a distinctive compo-
cal, environmental, and engineering sciences. nent in USDA’s research portfolio, it also pro-
NRICGP fits well with USDA’s program- vides a distinctive contribution to the federal
matic issues. Its research applies throughouwystem for extramural research. The federal
USDA'’s overall program, by virtue of the com- extramural research system has a number of
prehensive coverage of the agriculture/foodicomponents, depending on the agencies
environment sector afforded by the six priorityinvolved. It operates through several different,
research areas. It also fits well with contemporausually complementary mechanisms including:
neous issues such as sustainable agriculture aijlinvestigator-initiated, competitively awarded,
agricultural systems, water quality, global cli- peer-reviewed grants; (ii) cooperative agree-
mate change, and genome studies, as evidencatknts; (iii) contracts; and (iv) major institu-
by the incorporation of these research needs intional relationships such as between universities
its portfolio. and the Department of Defense (DOD), Depart-
NRICGP provides distinctive advantages toment of Energy (DOE), National Aeronautics
USDA’'s overall research program. First, theand Space Administration (NASA), National
competitive grants program of NRICGP is theOceanic and Atmospheric Administration
major, often the only, means for federal funding(NOAA) laboratories and, of course, USDA.
of any qualified scientist—irrespective of institu- Among these agencies, competitively awarded
tional or disciplinary affiliation or local aca- grants to support investigator-initiated research
demic or research unit—to work on topics ofare an especially important component of the
direct interest to the agriculture/food/environ-federal extramural research system. This is the
ment sector. This makes it possible for all qualipredominant mechanism used by NSF, to a large
fied scientists with relevant research ideas talegree (about 80 percent) by NIH, and signifi-
compete for funds and, if the funds are awarded;antly by other agencies such as the Environ-
to participate in USDA’s—and the nation’s— mental Protection Agency (EPA) and DOE. They
research mission for agriculture, food and therovide the most open access to research oppor-
environment. Second, because competitiveunities for scientists throughout the country,
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regardless of institutional or disciplinary affilia- by Congress through the conference report for

tion. FACTA—are considered to be the specific pro-
A key effect of Congress’ reaffirmation of gram descriptions, priorities, and research areas

competitive grants for agriculture and expansiorpresented in the annual program description.

of CRGO to form NRICGP was to make it a

more integral and significant participant in the [J Advisory Mechanisms

overall federal extramural, competitive grants three-part advi ¢ has b tab-

system long characterized and dominated by ree-part advisory system has been esla

. ; hed for NRICGP. For its part, USDA has
NSF and NIH. Valuably, C | actions' > oo , ;
makearlllRICGPfaL;z EjSD%Sr(:r]sissggifri:grzsestabhshed NRICGP’s board of directors. It is

more attractive to scientists outside the tradi-Chalred by the Under Secretary for Research,

tional agriculture research sector, just as the niHfFducation, and Economics and composed of the

program is attractive to scientists outside the biogdministrators of ARS, CSREES, and ERS, the

medical sector. It thus provides for the widest?€PUty Chief for Research of the FS, the director
participation of qualified scientists, irrespective®f the National Agricultural Library, and the

of whether they come from the SAES system Ophief scientist of NRICGP. The board establishes
from laboratories not at all associated with col-Nt€rnal operating policy for NRICGP, including

leges of agriculture. All of this is appropriate ang@PProval of the annual program description and
should, in the long run, provide the best scienc&®duest for proposals. The boa}rd has the added
to help ensure the competitiveness and sustaidvantage of integrating USDA’s research agen-

ability of the U.S. agriculture and food system. Ccies—especially ARS, ERS, FS, and the
CSREES—more closely with the program.

IMPLEMENTATION The Nat_iongl_ Rese_arch Initiativ_e Competitive

) Grants Scientific Advisory Committee is autho-
A number of key steps to implement NRICGPyized through a USDA regulation. A similar
have been taken. These include (i) reflecting th@ommittee was established for the predecessor
FACTA purposes in the program’s description; competitive Grants Program, starting in 1978.
(ii) establishing key advisory mechanisms, the purpose of the committee is to provide rec-
including potential positive relationships ommendations on the scope and focus of the pro-
between foundational knowledge and technologygr(,;mS carried out by NRICGP to meet the goals
tra_msfer; (iii) consulting broadly and regularly jnq mandates of Congress. The committee may
with user groups and stakeholders;ggs advise the Secretary on NRICGP regarding
(iv) collaborating with relate_d federal agencies atters such as programs, policies, priorities,
and research leaders; (v) taking steps to make theyerating procedures, and desirable corrective
program more attractive to investigators by,ctions needed. The committee is to comprise
increasing the amount and duration of grantye\ve scientists broadly representative of the
awards (for details, see a later section); andjiscipiines and research areas of NRICGP, and
(vi) managing the program effectively and effi- js mempership is selected by the administrator
ciently. of CSREES and approved by the Secretary of

Agriculture (through the Under Secretary for

[ Purposes Research, Education, and Economics) and by the
The purposes specified by Congress for USDA’3Vhite House.
research are prominent in the program descrip- The regulation provides for the committee
tion for NRICGP, which “requires that researchwithin the limits authorized for USDA, and it
supported by NRICGP address, among otherequires the committee to be reauthorized by
things, one or more of the...purposes.” TheUSDA every two years. The committee first met
guidelines to implement the purposes—soughin August 1992. However, it was not reautho-
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rized in January 1993 after its first two-yearfurnish the foundational knowledge that makes
term. After a hiatus, the committee was reauthopossible this applied and developmental
rized in 1994. The chief scientist has now identitesearch. Nonetheless, the relationship between
fied candidates for the 12 positions, includingthe board and NRICGP should be made as expe-
two alternates, and made recommendations faditiously as possible.

the committee. Although the reactivation and

forthcoming appointments are commendable[] Stakeholder Relationships

thIS.kInd of hlatu_s iS unacceptable. There_ is ng organizing NRICGP, USDA has been consult-
obvious substantive reason why the committee is : . : : .

. o ing with outside groups, including commodity
subject to recurrent two-year authorization by

USDA. A distinctly preferable system would be organl_zatlons, senior representatlvgs of suen_tlflc
. ; . - societies, and advocates of sustainable agricul-
to have the committee authorized indefinitely,

) - . L ture. For example, USDA convened Users Work-
with provision for its termination for cause. Fur-

ther. it b hould b inted ; ”shops in FY 1991 covering seven different
ther, 1 s_m?m ers should be appointed on a o subject areas and in FY 1993 covering nine sub-
ing basis,” with staggered three-year terms t

ide f | ¢ bershi q ect areas. In the process, there were consulta-
provide °'f °‘_’erap Of memDBErShIp and ConS€4,nq with more than 200 industry, scientific, and
quent continuity.

) ) ) ) related user groups and stakeholders. In addition,
~ The third advisory relationship was estab-ygpAa focused specifically on concerns that sus-
lished by Congress through FACTA, consistentainaple agriculture, and particularly its social
with its interest in technology development andgjimensions, were not adequately represented in
transfer. Congress provided that the Secretaryr|cGp’s first program solicitations (7). These
“may consult with the Agricultural Science and cgncerns were relevant because (a) funds were
Technology Review Board, established by Sectimited in the start-up appropriation for FY 1991;
tion 1605 of the Title, regarding policies, priori- ang (b) the social science and rural development
ties, and operations” of NRICGP from the components, both important for sustainable agri-
perspective of technology evaluation and transcyiture, were not funded by Congress until
fer. This consultation has not been done to datgsy 1992. Item (b) has been addressed. Cur-
in part because this board, formed in Septembegntly, there is significant funding awarded for
1992, has focused on its own mandatedyrants that are directly applicable to these areas
responsibilities (2, 24). (such as $14.7 million in FY 1994 for sustainable
As the relationship between foundationalagriculture), in addition to much of NRICGP
knowledge and technology assessment functioportfolio which is also relevant to them. Also, the
is contemplated, caution is urged in expectingorogram staff gave specific attention to stake-
too many direct relationships between resultdolders in sustainable agriculture, meeting regu-
from research funded through NRICGP and techlarly with them and including at least one
nology transfer more generally. Technologyrepresentative in each workshop.
transfef is an intrinsically difficult matter. In There is obviously value in sustaining the
relatively rare instances, the technologies derivengoing connection between NRICGP major
directly from fundamental research. Generally,user and stakeholder groups through these work-
technology transfer occurs most readily andshops and the scientific community through the
often from the more applied, developmentalScientific Advisory Committee. Both should be
research that characterizes other parts of thi#rmly established as features of the program and
USDA's portfolio. The purpose of NRICGP is to kept in continuous use.

2For a discussion of agricultural research and technology transfer policidgrémdtural Research and Technology Transfer Policies
for the 1990s0ffice of Technology Assessment, U.S. Congress, 1990.
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Collaboration with federal agenciesA key, program in CSREES, with each partner provid-
productive part of implementation of NRICGP ing one-half the funding. The program is admin-
has been its collaboration with related federalstered by a single scientist.
agencies. Because of its purpose and method for In all of these examples, NRICGP’s chief sci-
providing rigorous peer review, NRICGP is aentist and program directors and their counter-
major participant, along with other agencies, inparts in other agencies—such as NSF, NIH,
several significant interagency programs and haEPA, and DOE—have collaborated to discuss
established positive rapport and regard amongreas of mutual interest, determined how to cre-
related federal extramural granting agenciesate a unified program among the agencies consis-
These interagency programs include the Plangent with the separate agency missions, and
Biology Program; the Global Change Program;determined the best strategies for collectively
andad hocdiscussion groups of mutual, multi- funding qualified proposals. The directors of
agency interest such as plant molecular biologyhese agencies also jointly consider the effective-
and microbial physiology. For example, USDA ness of the administration of their peer review
together with DOE and NSF established byprocedures. These collaborations provide for
cooperative agreement in 1992 the Joint Programyreater effectiveness within the overall federal
on Collaborative Research in Plant Biology.effort in these research areas of interest to two or
NRICGP, along with DOE and NSF, providesmore agencies, and the partnerships that result
the merit review of research proposals for theprovide substantial leverage of funds and inter-
program. ests of the agencies.

This collaborative approach continues. For The value of these collaborative programs is
example, in FY 1995, a new program on Terresthat they provide for larger grants, often required
trial Ecosystems (TECO) was established jointlyfor success in these subject areas; permit signifi-
among NRICGP, DOE, NASA, and NSF. In thecant training components to be done concur-
collaborative Global Change research progranyently with the research, thereby providing
USDA has the lead responsibility for establish-additional leverage and value of funding; and
ing the UV-B monitoring network. NRICGP is allow networking to develop work among scien-
specifically responsible for funding developmenttists that would otherwise be forgone (22). These
of the sensitive instrumentation required. Thereadvantages would be difficult or impossible to
have been recent discussions among NRICGRttain with single-agency approaches. The effec-
DOE, and NSF about mapping the entire genoméveness of these collaborative programs is sig-
of Arabidopsis a plant widely used in fundamen- nificant, as judged by NRICGP program staff
tal plant biology research. and as shown by the continued development of

There are also several collaborative programthese programs.
between NRICGP and USDA agencies. For exam- These relationships of NRICGP with related
ple, for USDA studies on the plant genome, AR$rograms of other agencies, and of USDA, are
and NRICGP collaborate, with NRICGP being thecommendable and should be sustained and
lead agency for merit review of proposals. USDAexpanded as opportunities occur.
has a memorandum of understanding with EPA and Ensuring the program’s attractiveness and
the Food and Drug Administration (FDA) regard-usefulness for research scientistsA crucial
ing integrated pest management (IPM), andispect of implementing the program is providing
NRICGP’s responsibility is providing relevant sufficient funding for individual awards to
foundational knowledge. Further, NRICGP pro-ensure the program’s attractiveness and utility.
grams relevant to IPM are closely coordinated wittCRGO suffered substantially from having too lit-
other IPM programs in USDA (22). Regardingtle funding for too many high-quality requests. In
water quality, there is a joint program betweenan effort to provide at least some funding for a
NRICGP and the special grants water qualitybroad spectrum of proposals, the level and dura-



Chapter 3 National Research Initiative Competitive Grants Program | 31

tion of funding for individual grant awards was may be shifted from one program to another
substantially less than for either NSF or NIH.because of the topic and with the concurrence of
This disparity between CRGO (and alsothe principal investigator. Only the proposals that
NRICGP more recently) and cognate programsiave both high scientific quality and relevance to
in NSF and NIH, for often equivalent kinds of the program description and the long-term sus-
research, hindered the attractiveness of the praeainability of agriculture are funded. The one
gram to scientists. As funding for NRICGP hascaveat to this system is that it may at times be
increased, USDA has endeavored to increase thifficult to evaluate multidisciplinary proposals
amount of awards and lengthen their durationif the panel does not contain sufficient expertise
making the program more attractive to the besin the dimensions of the proposed research, or if
scientists and providing for more coherentthe scientists take a too-narrow view of the sub-
research programs. However, the relative insuffiject and try to force a single-discipline perspec-
ciency of funds makes it difficult to realize this tive on an inherently multidisciplinary problem
goal in any significant way. (Because of theor approach. The NRICGP staff are aware of this
importance of this issue, it is discussed in morgssue and work to ensure adequate breadth of
detail in a later section.) review.

Internal management of the program.The Overall, implementation of the program is
internal management of NRICGP is comparablg)ositive and productive.
to that of the highly successful NSF and NIH
extramural grants programs, and the program’s, Funding
staff have regularly sought advice from those
programs to supplement their own experienceé?unding of NRICGP warrants attention from
Panels of scientists with demonstrable stature ififferent, but complementary perspectives:
their fields evaluate and rank the proposals idi) @ppropriations in relation to authorizations;
terms of scientific quality and relevance to the(ii) sufficiency of funds for the established pro-
long-term sustainability of agriculture (broadly gram; (iii) relevance of the funding to program
defined). The scientists are apprised, as part d¥iorities of USDA; (iii) earmarking; and
their instructions, of the importance of researcHiVv) attitudes within the agricultural research

for sustainable agriculture and the “relevancycommunity to funding of NRICGP. The key
criterion” that all research must be relevant tossue of whether NRICGP is relevant to contem-

sustainability if it is to be eligible for funding. ~ poraneous issues in the agriculture/food/environ-

The panels provide their advice on quality andnen_t sector is specifically addressed in the next
relevance to the chief scientist through the proSection.
gram officers, who make the funding decisions Appropriations and authorizations. One of
based on funds available. The chief scientisthe most significant implementation actions for
gives final approval. All proposals within a pro- NRICGP was Congress’s action in FACTA to
gram area—irrespective of whether they are sinauthorize NRICGP at $500 million dollars. This
gle- or multidisciplinary, mission-linked, or increases seven-fold the authorization of $70
research strengthenihig-are evaluated by a sin- million provided by the 1985 farm bill. In addi-
gle panel of scientists who themselves represetiion, Congress authorized a phasing schedule
a range of disciplines. Only the funded proposal¢FY 1991, $150 million; FY 1992, $275 million;
are classified into these categories, and then onlyY 1993, $350 million; FY 1994, $400 million;
after all review is done. As necessary, proposaland FY1995, $500 million).

3Research strengthing refers to a portion of the grants allocated to those universities that have not received the same proportions of
federal funding as more established institutions.
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The appropriations record is substantially lessible alternative because the other programs pro-
positive. Appropriations for NRICGP programs vide critical support for research in other
have indeed more than doubled in the past sidimensions of agricultural research.
years ($43.1, 73, 97.5, 97.5, 103.1, and 103.1 Another approach was outlined in 1989 with
million for FYs 1990-1995, respectively; seethe initial formulation of the program imvest-
table 3-1). This is about 6 percent of the totaing in Researcland mentioned again in the 1994
USDA budget for agricultural research and eduBA/NRC review of NRICGP (6). According to
cation. But these increases fall far short of thehis rationale, much new foundational knowledge
amounts authorized in FACTA. They are signifi-is necessary to serve as the basis for sustaining
cantly less than is required to meet priorityproductivity along with increasing availability of
research needs and than is merited by the numbefvironmentally sustainable cost-effective tech-
of proposals which can appropriately be fundedhologies for all producers, large and small. With-
(based on the relatively low proportion of high-out this knowledge, American agriculture will
quality proposals for which funds are available).anguish. On this basis, then, the source of addi-
For example, NRICGP cannot even fund all oftional funds for NRICGP could reasonably come
the “high-priority” proposals in several of the from either (or both) of two sources. One source
program areas and must limit its funding only towould be inside the current agricultural research
those that are “outstanding.” This is discussedystem. This means other programs will have
further in the next section. decreased funds, as mentioned above, with ensu-

Funding of meritorious proposals was madeng problems. Alternatively, the budget mark can
even more difficult during the past two yearsbe increased, with the increase to be funded from
because of earmarks (see discussion below) amdher funds within the federal budget. For exam-
set-asides required by law for Small Businessle, a policy could be established to use some of
Innovation Research (SBIR, 2 percent) and biothe downsizing of the agricultural commodity
technology risk assessment (1 percent of biotechsupport programs for funding a portion of this
nology-related research). Administrative costSfoundational research. The rationale for this
are set by law at 4 percent in 1995. Thus, of thection is that the results will lay the basis for sub-
approximately $103 million available in recent sequent productivity or profitability increases to
years, only about $91-$96 million has beenoffset the economic losses from the support pro-
available for actual grants to investigators. grams (and also to increase the viability of non-

Furthermore, growth of the program hassupported programs). The discussion later in this
stalled at about $100 million for four consecutivereport on patterns and policies for supporting
years (FY 1992-95). As a result, NRICGPagricultural research, and delineating public and
appears to be languishing at this level and is iprivate responsibilities for the research, bear
serious danger of failing to meet both the needlirectly on this key policy issue.
for its research and also the promise for its pro- Sufficiency of funds for NRICGP. Suffi-
gram. ciency of funds can be addressed by examining

This funding situation raises the obvious issuet least seven characteristics: need for the pro-
of where, and how, to secure additional funds fogram; interest in the program; demand in relation
NRICGP, particularly in the stringent budget cli-to quality; sufficient funding for individual
mate of 1995-96. One approach is to recognizawards; availability of the program to the widest
that additional funding for NRICGP results in apossible pool of qualified investigators; suffi-
zero-sum scenario wherein funds from otherciency of coverage of the priority research areas;
parts of the agricultural research portfolio areeffect of funding on risk-averseness in making
redirected into NRICGP. This proved deleteriousawards; and the management challenge of using
to all parties in the late 1970s, and it is not a feafunds by the program in a cost-effective manner.
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TABLE 3-1: U.S. Department of Agriculture Research Budget

Fiscal Years 1987-1996 (million dollars)

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996*
ARS 518.4 552.7 578.2 602.3 640.9 681.4 680.2 706.1 707.8 704.3
CSREES 293.7 303.1 310.6 326.6 373.3 414.4 415.0 425.3 414.6 414.1
NRICGP 40.7 42.4 397 38.6 73.0 97.5 97.5 103.1 103.1 130.0
AMS 2.5 2.6 2.7 4.2 4.8 4.7 4.9 4.8 4.8 4.8
APHIS 4.9 6.6 113 13.0 15.7 16.7 14.7 192 191 18.9
ERS 44.9 48.3 49.6 51.0 54.4 59.0 58.9 55.2 53.5 54.7
FAS 4.2 15 13 2.3 2.6 15 15 1.4 1.4 1.4
FS 126.7 132.5 138.3 150.9 167.6 180.5 182.7 193.1 199.7 203.8
NASS 3.4 3.6 2.9 2.8 3.2 3.6 3.9 3.9 3.6 3.7
RBCD 2.7 2.7 2.7 3.4 2.8 8.0 9.6 11.4 9.9 192

TOTAL 1042.1 1096.0 1137.3 11951 1338.3 1467.3 1468.9 15235 1517.5 1554.9

* Executive Branch request to Congress, ARS-Agricultural Research Service

CSREES-Cooperative State Research, Education, and Extension Service, NRICGP-National Research Initiative Competitive Grants Program
AMS-Agriculture Marketing Service, APHIS- Animal and Plant Health Inspection Service

ERS-Economic Research Service, FAS-Foreign Agriculture Service

FS—Forest Service, FGIS-Federal Grain Inspection Service

NASS-National Agriculture Statistics Service, RBCD-Rural Business and Cooperative Development

SOURCE: U.S. Department of Agriculture Budget Office, 1995.

There is a strong need for NRICGP, becausbkas resulted in a corresponding, and quite pro-
there is clearly a major need for its foundationaportionate, increase in the number of proposals
knowledge. Fundamental understanding is stil(for instance, for 1978-84, an average of 842
lacking for the central biological and bio- proposals for an average of $16 million appropri-
geochemical processes involved in critical ele-ation; for 1985-90, an average of 1632 proposals
ments of agricultural production, food safety andfor an average of $42.4 million appropriation; for
nutrition, and related environmental quality and1992-94, an average of 3084 proposals for an
conservation of natural resources. For examplegverage $100.1 million appropriation) (14).
fundamental molecular and cellular biology, The quality of proposals that has accompanied
along with genetics and physiology and bio-the increasing interest in the program has
chemistry, are crucial to understanding the bioremained consistently high, as shown by the gen-
logical basis for nitrogen fixation, the cellular erally same proportion of all proposals receiving
and molecular biology of pathogenesis, naturahigh ranks by panel reviewers (7). Senior staff of
mechanisms of disease resistance in plants alMRICGP estimate, based on evaluations by panel
animals, and systems ecology and managemenrdviewers, that another 25 percent of the propos-
in emerging areas such as sustainable agriculturals could be funded without diminishing quality.
Without this fundamental knowledge the desiredOne area had about 35 percent of the proposals in
advances necessary for environmentally sustairthe outstanding and high-quality categories;
able productivity and for increasing productivity because of funding constraints, only 18 percent
to meet increased food and nutritional needs carfabout one-half of these highly qualified propos-
not be met. als) could be funded.

The interest of qualified scientists in the pro- Sufficient funding of individual awards is an
gram is also evident. For example, each majoimportant, but difficult and problematic, issue for
increase in appropriations to the earlier Competithe program. The constancy of quality of propos-
tive Research Grants Office and now to NRICGRals for funding and the increasing interest in the
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program has not been matched by availablg@rogram, even with the disadvantage of limiting
funds. To illustrate the problem, the total awardtheir funding. Until the appropriations are signif-
amount, total number of grants, the average sizieantly increased (difficult in these budget times)
of awards in major grant categories (excludingor the amounts and durations of awards increased
the strengthening, multiagency, and solar UV-B(undesirable within the current level funding
grants, because of their wide variation in awardecause of the resulting decreased number of
amounts), and their average duration are showawards), the sufficiency of funding for awards
in table 3-2. will be especially difficult for the program.

Not only have appropriations been substan- Furthermore, and reinforcing the problem of
tially less than authorized (as already noted)@amounts per award, the multidisciplinary awards
they have not been sufficient to fund qualifiedfor the same period average $144,736 and last
proposals to appropriate levels and durations. Faz.4 years. This duration is virtually the same as
example, the average amount of the total awartbr single-investigator awards. As regards the
was $117,295 for FY 1991, with an averageamount of the awards, if there are three investi-
duration of 2.22 years ($52,836/year) anddators per award, the funding per investigator is
$137,256 for FY 1994 ($58,804/year). Theseslightly less than single-investigator awards.
awards are little more than the awards forEven if there are only two principal investigators,
FY 1988 for the previous program ($50,000/the funding is only nominally more than single-
yeaf) (5). Even in 1988, the USDA competitive investigator awards. These terms are a substan-
grants awards were only 72 percent of compardial disincentive for multidisciplinary work,
ble NSF awards (and 32.5percent of NIHWhich is difficult even when funding is adequate.
awards, which would be expected to be highefd 0 encourage multidisciplinary work there could
because of the higher animal and related researél¢ @ premium provided for doing it, not just an
expenses, on average) (5) In 1995, the ngquality, which is itself disincentive because of
average awards for Biological Sciences were fothe difficulties involved. It is increasingly recog-

a three year duration and at $83, 000 per year (86]|Z€d that multidisciplinary work is hlghly desir-
This means NRICGP awards have declined téble and useful for addressing the multifaceted
about 55 percent of comparable NSF awardgesearch questions confronting the agriculture/
Thus, on the critically important issue of fundingfood/environment sector. This kind of financial
of individual awards—in terms of amount of disincentive is not consistent with the goal of
award and duration—the program is Woefu“yattracting scientific talent to address them.
inadequate, especially in comparison to the These amounts and durations for grant awards
closely related comparison programs in NSF an#aise a fundamental question which should be
NIH, and little improvement has been madeforthrightly resolved as early as practicable:
between the earlier Competitive Research Grants  «Tg what extent should the NRICGP con-
program and NRICGP; the reason for this, of tinue with these current award amounts and
course, is the lack of funding and the desire by durations or, alternatively, to what extent
both Congress and the NRICGP management to should the amounts be raised to be, for example,
cover all subject areas, even with the limited comparable to NSF awards in amount and dura-
funds available. tion?”

It may be questioned why the award amounts Raising the amounts and durations to NSF
and duration are less than they should be. Thievels would make NRICGP directly comparable
reason is the strong desire of the NRICGP staffo NSF and thus provide opportunity (in terms of
to involve as many scientists as possible in theesearch program support) for all scientists to

4The amount includes indirect costs of 14 percent.
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participate in the fundamental research missiotion, it is the aim of the program to make it
for the agriculture/food/environment sector attractive and available to those in the SAES and
equivalent. This would have the effect ofland-grant university systems. This has occurred
research for this sector being as attractive for it¢see table 3-3). The program has received pro-
segment of researchers as NIH is for its segmemosals from investigators from traditional and
of researchers. Achieving this would be a distinchontraditional institutions (see table 3-3 for defi-
advantage for the sector. If this were done, hownitions) in almost exact proportions (79:21) for
ever, within the current appropriation levels, iteach of the past 10 years; only 1994 showed a
would also have the effect of reducing by abouslightly larger proportion of proposals from the
25 percent the researchers who would be fuhdechontraditional institutions (76:24). During this
and, inevitably, of reducing the scope of covertime, the program appropriations increased from
age of the program. The tradeoff, then, is large$46 million to $103 million. Thus, as the funding
award amounts and durations (and thus mor@creases, scientists from both traditional and
appeal to more investigators, with an expectedhontraditional institutions are comparably
further increase in quality of proposals) versusttracted to it in proportional number. Equally
breadth of coverage and funding of the largespositive has been the relative success of scien-
reasonable number of investigators. tists from the two institutional types. Each has
This dilemma can probably be most effica-been funded to almost exactly the same extent
ciously resolved by determining, first, if the (averaging 23.4 and 22.7 percent, respectively,
amounts and durations per investigator arever 10 years). This shows both comparable
equivalent to those for NSF (and NIH, in the caseuality and competitiveness from scientists from
of animal and clinical studies) investigators inthe two institutional types.
the cognate fields. If so, thems additional These results have clear implications:
appropriations may become availaplever a NRICGP appeals much more strongly to scien-
moderate period of 3-5 years the amounts antists from traditional institutions than nontradi-
durations could be increased incrementally (tdional (79:21 preference). Scientists submitting
increase attractivenessjong with increase in proposals are equally competitive irrespective of
the number of grant awards (to broaden coveraggpe of institution. Scientists from both types of
of the priority research areas). The key for sucinstitutions are comparably and proportionately
cess is to increase appropriations to the programattracted to the program, irrespective of funding
Without such an increase, the program will belevel (the average amount and duration of grants
frozen into its current, truncated state; there arbas been generally constant throughout this
few, if any advantages of that for the program oiperiod). A major way to involve more scientists
for the nation’s needs in the agriculture/food/from the nontraditional institutions is to increase
environment sector. appropriations. But, caveats are also in order. For
As already pointed out, one of the aims of theexample, it is quite possible that scientists from
program is to involve investigators throughoutnontraditional institutions might be even more
the scientific community—irrespective of the attracted to the program if average grant awards
institutional affiliations, home departments, orand durations were increased, given the “award
disciplinary specialties of the scientists—in sensitivity” of certain investigators, and given
research questions especially relevant to the agrihe relatively different award structures between
culture, food, and environmental sector. In addithe NRICGP and NSF (and NIH) programs.

5 calculated using data provided by the NRICGP office in determining the appropriation levels required if NRICGP grants were to be
equal in direct costs to NSF grants.
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TABLE 3-3: NRICGP Award Distribution by Institution, Fiscal Years 1985-1994

Traditional institutions® Nontraditional institutions®
Percentage
Percentage Percentage from
Year Requested Funded funded Requested Funded funded Total traditional
1985 2,054 342 16.7% 530 104 19.6% 2,584 79%
1986 1,562 374 23.9 424 104 245 1,988 79
1987 1,280 279 21.8 365 84 23.0 1,645 78
1988 1,230 292 23.7 318 78 24.5 1,548 78
1989 1,120 280 25.0 278 51 18.3 1,398 80
1990 1,363 316 23.2 391 66 16.9 1,754 78
1991 2,122 456 215 536 121 22.6 2,658 80
1992 2,342 624 26.6 537 148 27.6 2,879 81
1993 2,295 629 274 590 159 23.8 2,885 80
1994 2,666 634 23.8 837 199 23.8 3,503 76

SOURCE: U.S. Department of Agriculture, National Research Initiative Competitive Grants Program Office, 1995

2 Traditional institutions include: 1862 Land Grant, 1890 Land Grant, Other Federal Research Laboratories, State Agricultural Experiment Sta-
tions, USDA/S&E Laboratories, and Veterinary Schools/Colleges.
b Nontraditional institutions include: individuals, private nonprofit, private-for-profit, private universities/colleges, and public universities/colleges.

As already emphasized, it is important for thequality which merit funding; and the pressing
health of the agriculture/food/environmental secneed for this foundational research (22).
tor to attract the widest possible pool of investi- Thus, it is concluded that the funds available
gators to do research relevant to the sector, for NRICGP are distinctly insufficient for the
make them part of the knowledge generation syssverall program. This works to the detriment of
tem for the sector, just as has been done for thtae goals of the program, increases the frustration
biomedical sector. So far, notwithstanding theand lowers the productivity of participating sci-
several elements of USDA's research portfolioentists, and makes obtaining the necessary foun-
the nation’s scientists are not substantiallydational knowledge more difficult and
attracted to or invited to participate in researchattenuated. None of this benefits the quality or
for the agriculture/food/environment sector.security of the research system for the agricul-
NRICGP is the best, often the only, mechanismure/food/environmental sector.
for doing this for the sector, just as NIH has been Some have suggesfedhat the decreasing
able to attract an exceptionally broad and talavailability of federal funds for competitive grant
ented pool of scientists for the biomedical sectorprograms in the face of continued scientist inter-

The funds available are not sufficient to pro-est and high-quality proposals is leading to a
vide adequate and to fund adequately the qualrisk-averseness in making awards, with more
fied proposals for them. This is illustrated by therisky and innovative research being funded
lower award amounts and duration, as discussegroportionately less than more established
above; by the modest proportion of proposalspproaches and subjects. Program managers for
that can be funded (21-27 percent duringNRICGP do not believe that is occurring for this
FY 1990—9@) and the inability to fund another program. In addition, NRICGP specifically
25 percent of the proposals judged to have higincludes a program area for strengthening

8 From Annual Reports of the NRICGP.
7 see for examplé/Vashington PosR5 December 1994,
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research capacity for institutions that have tradiing rural life and development; and the major
tionally not received the same proportions of fedprovisions in NRICGP for incorporating knowl-
eral funding as more established institutionsedge and technology transfer and their practi-
These awards are of the riskier type, given institioners, including Cooperative Extension
tutional capacity and less grant-experiencegersonnel, into the research programs. Further,
investigators. From 11-19 percent of the prothe NRICGP staff in its implementation of the
gram’s awards have gone to these institutiongprogram has continuously emphasized in its
testifying to the willingness of the program to announcements and in its review practices the
take these risks conditioned only by the same crineed for relevance of the program to these issues.
teria as for all proposals (quality of the proposed-or all of these reasons, the program is closely
research and its relevance). and prudently connected to the issues of the sec-
As a management issue, it is important thator, while emphasizing the necessary founda-
additional funds be used by the program in dional knowledge that is broadly applicable to
cost-effective manner. The program has “lean'them. Thus, it cannot be reasonably concluded
staffing levels (17 scientists for $100 million of by any objective assessment that NRICGP is
grants) and it economizes on administratorégnoring the needs of the agricultural sector and
(having only three directors to manage six proneeds to have earmarks placed on its programs so
gram divisions and the agricultural systems, andhat it pays adequate attention to those needs.
in addition, one program director for the SBIR Some funds appropriated to NRICGP have
program). This compares favorably with otherbeen earmarked for specific issues and interests,
federal agencies. Even with this economicain direct contradiction that these funds be
approach, because of the way work is deployedgwarded to the best science in high-priority areas
it is estimated that current staff could handle anelative to agriculture. Earmarking to fund local,
additional $25-50 million of funding. Thus, specific research and/or facilities issues has long
when funding for the program has beenbeen a feature of Congressional appropriations
increased, there has been no difficulty managinfpr USDA's overall research portfolio. Earmark-
the increased workload, including review of pro-ing makes the insufficiency of funds for
posals and making timely allocations. Thus, “rateNRICGP all the more onerous. Earmarking
of absorption” of additional funds is not an issuereduces the funds that can be competitively
Earmarking. Earmarking has unfortunately awarded to the fundamental studies for which
become part of NRICGP, and must be addressedRICGP is specifically and predominantly
with a view to its elimination. As context for this designed. Significantly, earmarking substitutes
discussion, it is important to consider the ratio-contemporaneous, usually short-term political
nale for the program. NRICGP has a very strongudgments for long-term scientific judgments of
focus of connecting fundamental research anghission relevance and scientific merit. Two
the resulting foundational knowledge to the miskinds of earmarks have occurred: administrative
sions of USDA and the contemporaneous issuegnd Congressional.
facing the agriculture/food/environment sector. It In FY 1994 the Secretary of Agriculture ear-
does this in several key ways: the disciplinary yemarked $2.5 million to the U.S.—Israel Bina-
mission-linked focus of its priority research tional Agricultural Research and Development
areas; the cross-cutting programmatic theme@ARD) program. This was the first time this
that embrace these issues; the major emphasis &imd of earmarking had been done by the admin-
multidisciplinary research and mission-linked istration of USDA. For FY 1995 Congress seized
research (at least 30 and 20 percent, respectivelgn this precedent and itself earmarked
of the research funding must go to these tw@2.5 million for BARD within NRICGP, divid-
areas) along with the foundational research; théng the funding among the NRICGP program
social and economic aspects of the sector, includtategories.
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Congress in FY 1995 earmarked $8,113,000NRICGP to support fundamental studies and,
of the NRICGP appropriation for threeew especially, to have an organized, managed integ-
issue- and management-oriented programs rity of the six program areas.
water quality, integrated pest management, and As noted at the outset, and as a final policy
pesticide assessment. Prior to this time, fundperspective, this earmarking is incongruous
had been appropriated to the six research privecause of the unusually strong emphasis given
gram areas authorized by FACTA. This earmarkyy NRICGP to the issues and problems of the
originated in FY 1994 when Congress shiftedagriculture, food, and environment sector. To a
more than $9 million to NRICGP while subtract- large degree, NRICGP conceptually is a hybrid
ing the same amount from a combination of thebetween the foundational programs of NSF and
special grant funds for the generic, national prothe applied research programs throughout USDA
grams for regional water research, regional IPMand its participating state institutions. Ironically,
National Pesticide Impact Assessment Prograrthis mission-orientation of this program could be
(NPIAP), and Global Change research. its “Achilles heel.” This open connection of

To try to keep these FY 1994 funds as muciNRICGP with issues of the sector could, indeed,
as possible within the principles of NRICGP provide a quiet, convenient entry point and
under these compromised circumstances, theationale to shift this largely foundational knowl-
NRICGP staff created four mission-linked pro-edge program to applications-oriented research.
grams—water resources assessment and protdéthat were to happen, the value of the program
tion (for water quality research), biological would be lost. And if the foundational purpose of
control (for IPM research), assessment of pedhe program were lost, it would be prudent to
control (for NPIAP research), and UV-B moni- abolish the program rather than create an unnec-
toring; placed them within the relevant researctessary redundancy with existing programs and
priority divisions (Plants and Natural Resourcessimply leave a void in the foundational research
and Environment) of NRICGP; solicited propos-area.
als for them and managed the proposals in the Attitudes toward NRICGP. A number of
normal way; and made awards for work in thesattitudes toward NRICGP are positive and sup-
categories by using the normal peer-review proportive, while some are less so. Taken together,
cess followed by competitively awarded grantsand recognizing that concerns can easily dimin-
Interestingly, because the NRICGP office hadsh support for appropriations, this mixture of
already established *“cross-cutting programattitudes contributes to the languid funding of
areas” for both water quality and integrated pesNRICGP.
management, and because UV-B monitoring fits Some of the positive and supportive attitudes
neatly into the Natural Resources and Environinclude the following. The positive response
ment research area, earmarking these funds #mong research scientists has been strong and
1995 was not even necessary. consistent, both in terms of submitting high-qual-

The NRICGP management staff has beerty research proposals and in their advocacy for
effective in connecting the program to contem-NRICGP. A wide range of commodity and user
porary issues in the agriculture/food/environ-groups were early supporters of the proposals
ment sector. Given this, simply registeringleading to NRICGP, and a number have contin-
Congressional intent to ensure work in theseied their support, such as the wheat growers.
areas would very likely have been sufficient.Similarly, the SAES directors have steadily sup-
Notwithstanding the positive efforts by ported NRICGP, along with other elements of
NRICGP, the earmarking of these funds is arthe agricultural research portfolio in their annual
ominous portent because it provides a precedetiudget recommendations made through the
for dividing these funds into issue-focusedNational Association of Land Grant Colleges and
project funding. This defeats the purpose ofState Universities. But it must be observed that
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none of this support has taken on the force andrucial importance of NRICGP. Some have criti-
immediacy found for support of biomedical, cized NRICGP, both directly and indirectly,
physical science, engineering and related probecause it does not specifically include Coopera-
grams such as for global climate change. Untitive Extension. The criticism is not justified.
that kind of impact is felt, support for NRICGP is NRICGP—in both the BA/NRC report and in the
likely to continue to be viewed as tepid or unim-Congressional language of FACTA—specifi-
portant. In the face of this, the value of NRICGPcally speaks to multidisciplinary and mission-
in advancing science is amply demonstrated in nked studies, each of which relate directly to
number of ways, one of which is illustrated dur-Cooperative Extension; further, both the BA/
ing 1994-1995 by nine cover storiesdell, The NRC report and managers of NRICGP encour-
Plant Cell Nature and Science—four of the aged Cooperative Extension to be part of multi-
most significant peer-reviewed journals for bio-disciplinary research teams, thereby further
logical research—featuring research funded byncorporating user perspective in the research
NRICGP. and expediting application of research results.
Of particular importance, Congress has conThere is also the concern by both agricultural
sistently supported NRICGP. Further, Congressesearch and extension leaders that funding
has recently been emphasizing basic research BIRICGP competes with other funding, such as
the type that characterizes NRICGP. It is alsdormula funding.
giving steadily more attention and emphasis to There are at least four distinct actions that are
competitively awarded research funding, of theappropriate for the research/extension commu-
kind that also characterizes NRICGP. And Con-ity and USDA. First, advocates for agricultural
gress has appropriated regular increases iresearch and extension, including its leadership,
NRICGP’s funding to its current level of about must continuously understand and articulate the
$100 million. Congress has not, though,importance of foundational knowledge for the
responded positively to increases proposed bygriculture/food/environment sector, along with
both Bush and Clinton administrations for addi-the more applied and specific research and appli-
tional appropriations (up to $130 million for cation. Second, there must be comparable recog-
FY 1996). nition that the overall research (and extension)
There are also some less-than-positive aspecportfolio is complex, that each element is impor-
of support for NRICGP. Funding by Congress, agant including NRICGP, and that support is
already noted, has not increased in the past threeeded for NRICGP, particularly because it is
years. This is particularly disturbing given thestill a new, emerging program. Third, as a corol-
erosion of purchasing power caused by levelary, it is essential that the emphasis on NRICGP
funding, making it particularly difficult for continue to be on foundational knowledge, that
NRICGP to meet the objectives set for it by Conthe emphasis not shift to applied studies on con-
gress itself. Funding earmarks, some by Contemporaneous issues. Fourth, USDA and specifi-
gress and others by the administration, haveally the NRICGP staff should continuously
further eroded NRICGP and show less than fulshow the relevance of NRICGP’s knowledge
support for the program. The positive support bydevelopment to topical issues. This should be
the agricultural research sector is not as enthusdone by illustrating the relationships between its
astic as might be expected. For example, and atudies and the issues and by continuously exam-
already noted above, the NRICGP is included irining its portfolio to ensure that synergistic con-
the annual NASULGC recommendations as jushections to agriculture/food issues obviously
one of several recommendations; while this magexist within its grant programs and awards.
be appropriate given that all elements of thdJSDA’'s work to date in these regards has been
research portfolio are important, it being but oneeffective, but it should also be continued and
of several items does little to demonstrate théntensified.
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[0 Relevance of NRICGP to Issues in Central element in USDA research portfo-
Agriculture lio. The program is a central, integral element in

L he overall federal and USDA research portfolio
The relevance of NRICGP to major issues an . )
. . . or the agriculture/food/environment sector. The
challenges in the agriculture/food/environment

. o program emphasizes foundational knowledge.
Sf.CtO;h'S a key fact?:hfor establ|shl|\lnglgrédpgvalu||:or example, NRICGP funds plant breeders to
ating the success ot the program. v 'S ' nderstand the mechanisms of genetic variability
evant to the issues confronting agriculture whe

L2 nd its usefulness in plant structure and disease
assessed by at least four criteria: (i) the centr

| t toundational k ledae for add .~ Tesistance. But the program does not fund plant
value of foundational knowledge for a res'Smgoreeding; that is the responsibility of other parts

_key agricu!tural _chall_e_nges; (i) a central elementof the portfolio and the private sector. As noted
n USDA S diversified research portfollo;_ earlier, other elements of the portfolio include
(iii) the quality of the research proposed that ISARS with its emphasis on basic and applied
directly relevant to the challenges; and (V) itSygsearch that is nationally relevant; SAES and
direct relevance to key topical issues such as SUfsq_grant colleges of agriculture and allied sub-
tainable agriculture. jects which do basic and applied research and
Value of foundational knowledge.The pur-  focus on locally and regionally specific issues as
pose of the program is to provide foundationalyell as generic national issues; the nationally
knowledge by conducting fundamental researciypplicable special grants which address major
that establishes new principles, understandingyrrent issues; ERS and FS which emphasize
methodologies, and mission-linked research thagconomics and forest-related questions, respec-
aims at solutions to contemporary problems bujyely; and the Cooperative Extension system,
that is also broadly applicable and thus has chagyhich emphasizes developing applications and
acteristics similar to fundamental research. Asxtending them to users, often in cooperation
noted earlier, the priority research areas ofyith SAES and ARS researchers. In addition, the
NRICGP embrace the breadth of knowledgeprivate sector is a major research contributor,
needs for the agriculture/food/environment secgenerally emphasizing technology development
tor. For example, the molecular and cellular biol-and application. NRICGP provides foundational
ogy, biochemistry, and physiology necessary foknowledge relevant to all of these research par-
understanding insect and pathogen damage anidipants. Each of these has its special roles to
control is addressed within the plant, animal, theplay. None can succeed well absent the others.
environment areas; the biology and control ofThe program is a key central element of this
food-borne pathogens is addressed in the plamfiverse research portfolio.
and nutrition areas; the understanding of biologi- Quality of research. Quality of the research
cal and physical properties necessary for creating increased by its peer evaluation and by seeking
new products and processes is addressed in th@d insisting on connection to the issues of the
plant, animal, and engineering/new productssector. Various indicators have already been dis-
areas; and the social and economic analyses negussed and include: use of the criteria of scien-
essary to sustain rural communities are studied itific merit and relevance to issues for both peer
the markets, trade, and policy area. Put anotheeview of proposals and award allocations; user
way, one of the most significant challenges inand stakeholder workshops; scientific advisory
U.S. agricultural research is developing thecommittees; program announcements and panel
knowledge needed to change from resourceeomposition that recognize the relevancy cri-
based to knowledge-based agricultural producterion; cross-cutting themes; openness to includ-
tion systems. In a very real sense, the program isg additional topics in the program areas, such
directly relevant to the issues and challenges ads soils and soil biology, which are closely
the U.S. agricultural system. related to resource productivity and protection.
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All of this is commendable and should be contin-management; understanding analytically the
ued. This insistence on relevance is furthesocial and anthropological relationships between
enforced by the specific inclusion of multidisci- humankind and the land and water resources, and
plinary research (required to receive not less thathe factors that provide for self-sustaining rural
30 percent of the funds) and specific opportunicommunities; and understanding tagstemof
ties for connection of the research to the extendsustainable agriculture and how the components
ers and appliers of research by encouraging thejxteract.
participation in the multidisciplinary research  NRICGP relates directly to sustainable agri-
and in the category of mission-linked research,;jyre. NRICGP staff review all proposals to
(required to receive not less than 20 percent Ofigtermine their relevancy to the long-term sus-
the funds in FY 1993 and thereafter). tainability of agriculture in general and to sus-
Direct relevance to key topical issues. tainaple agriculture in particular. Estimates for
NRICGP is directly relevant to key topical issuesgy 1995 awards are that at least $16 million of
in the agriculture{food/environment Se_Ctor-NRICGP’s roughly $100 million budget will
NRICGP secures this relevance to these iSSU§§|ate directly to core sustainable agriculture
by its subject area comprehensiveness; itfq,es such as helping rural communities, sus-
requirement of relevance—along with smentlflctaining natural resources, and decreasing the
merit—for grant awards; its inclusiveness of anddependency of U.S. agriculture on pesticides.

responsiveness to topical issues, such as bi0|°gl{7|ore than $14 million of the FY 1994 NRICGP

cal_ cqntrol, water quality, and global Ch"’mge;[esearch grants related directly to sustainable
guidelines for and management of proposal .
agriculture. Much more research also relates,

review and grant awards; and the continuin . )
. : . uch as molecular mechanisms of virus move-
relationships of the program staff with users an . .
rment through plant tissues and resistance genes

age of 75 percent (in a range of 66-83 percento bacterial pathogens, two discoveries that lie at

of all NRICGP funds during FY 1991-1994 allo- € center.of naturgl mechani§ms for pest man-
cated to cross-cutting themes—strategic areas-29ement in sustainable agricultural systems.

which, themselves, are broad categories of topiB°th: incidentally, have been featured as lead
issues (discussed in a later section). research findings in leading international

Sustainable agriculture provides an iIlustrativeres’earch journals.

example. It has intrinsic importance as a research SOMe have sought to establish a sustainable
area and paradigm for the overall agriculture,ag”CUIture relevancy protocol for r_esearch sup-
food, and environmental sector, including ruralPorted by USDA. Because foundational research
areas. Reflecting this, Congress in FACTAIS, by definition, research that aims to discover
requested that “the Secretary of Agriculture shallnderlying principles permitting understanding
ensure that grants [from NRICGP]...are, wheredf fundamental phenomena and is usually
appropriate, consistent with the development oproadly applicable across a spectrum of more
sustainable agriculture” (Title XVI, Sec. 1615, applied problems, it follows that relevancy proto-
(b) (j)). Sustainable agriculture is defined incol, for sustainable agriculture or other specific
FACTA and discussed in chapter 4. management or production systems, are not espe-
Clearly, sustainable agriculture needs foundacially useful or appropriate for NRICGP. This

tional knowledge for all its facets. NRICGP’s was, indeed, the consensus view of a broad spec-
emphasis is such foundational knowledgetrum of scientists and policy analysts gathered to
Examples of this needed knowledge includeconsider research supportive of sustainable
understanding the organismal and environmenagriculture (11). The review of NRICGP by the
tal biology of soil-borne organisms; understandBoard on Agriculture reached a similar
ing and using biological methods of pestconclusion (6).
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Proposals relevant to sustainable agriculturelisciplines and priority research areas; and
must, like all proposals for funding by NRICGP, (v) capacity for funding the mix of multidisci-
be investigator-initiated: responsibility for their plinary and mission-linked grants.
content is with the investigators proposing the Financial coverage of priority research
research. Thus, it is the responsibility of theareas. FACTA authorized six high-priority
investigators to ensure the proposals contain sufesearch program areas, represented organiza-
ficient social, economic, cultural, rural develop-tionally by the current six divisions of NRICGP.
ment (and also biological) aspects to meet thgach has now received funding, with funding for
research needs. The program judges the propogrocessing for value-added products and mar-
als on their scientific merit and rEIEV&lncy; it doe&ets’ trade’ and rural deve|opment Starting in
not try to force a particular form of relevancy, Fy 1992 (see table 3-2). Financial coverage of
which would be antithetical to the usual tradi-g|| the areas is commendable. However, the
tions of investigator responsibility and freedom. amounts are insufficient for the program’s scope

In addition to all of the above, the NRICGP and importance, as documented in the previous
staff have taken a number of steps to ensure thakction. For example, the size and duration of
research for sustainable agriculture is intrinsic tgwards is already less than desirable for individ-
NRICGP. This has included lengthy discussionya| grants; further, the appropriations are insuffi-
with advocates for sustainable agriculture togjent to fund all of the highest priority proposals
understand and incorporate their concerns; spend to attract even more of the nation’s scientists
CiﬁC inCIUSion intO NRICGP’s Ca“ for proposals to the program. To give some estimate Of the
and instructions to peer reviewers of the FACTAghortfall in funds for adequate coverage of the
definition of sustainable agriculture; FACTA'S gix greas, just based on current interest of scien-
emphasis on research to advance sustainablgts NRICGP staff have estimated that provid-
agriculture; and incorporation of relevance Ofing grant awards comparable to NSF and to fund
proposed research to the long-term sustainabilityhe same highest priority proposals would have

of agriculture into the proposal evaluation fac-izken an additional $24 million in FY 1984,
tors. Workshops with users and stakeholders As noted earlier. NRICGP senior staff esti-

have also included an emphasis on sustalnabpﬁate that the next 25 percent of the proposals

agriculture. (after those already funded) could be funded

] ) without any reduction in quality of proposals
[J Relationships between Program funded, bringing to about 48 percent the submit-
Areas and Funding ted proposals worthy of being funded. Further,

It is important that there be supportive relation-relative to plant systems and animal systems, the
ships between the program areas and the fundirfgur other priority research areas of natural
available. Within the limited funds, this appearsresources and environment; nutrition, food qual-
to be the case. These relationships can by and health; markets, trade, and rural develop-
addressed in at least five ways: (i) financialment; and processing for added value are
coverage of the priority research areassubstantially underfunded.

(i) responsiveness to new issues and related Although there is financial coverage of the
research questions; (iii) cross-cutting themes impriority research areas, the funding for the areas
relation to the priority research areas and thés not sufficient either to fund all qualified pro-
issues of contemporary agriculture; (iv) multiple posals or to provide proportionate funding for the

8 Estimates by NRICGP staff factoring in the differences caused by the NRI overhead rate of 14 percent and an NSF overhead rate of
50 percent on direct costs. Thus, a $100,000 NRI award (with 14 percent overhead rate) is comparable to a $129,000 NSF award (with a 50
percent rate).
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six areas based on funding for the areas of plant Soil biology and ecosystems were established
and animal systems. in 1994 as programs within the natural resources
Responsiveness to new issues and relatedand environment division; the ecosystems pro-
research questionsThere have also been signif- gram was expanded to include aquatic ecosys-
icant additions to NRICGP, especially intems.
FY 1994. This steady development of NRICGP is com-
Agricultural systems research, a multidisci-mendable. However, new program areas cannot
plinary, mission-linked program that relates tobe added unless additional funding is provided.
ecological and socio-economic principles andWithout additional funding, the NRICGP will be
practices in agriculture (such as integration othreatened with too many grants of limited dura-
field-farm-watershed and production-processingtion and funds, two problems that plagued the
marketing studies), was added as a program el@arlier competitive grants program.
ment in 1994. It was established by the NRICGP Cross-cutting program areas. Because the
staff because they realized that some areas of k@yimary purpose of NRICGP is to fund founda-
importance to sustainable agriculture, and tdional researchin relation to the mission®f
agriculture and environment more generally,USDA and the agriculture/food/environment
were not given sufficient emphasis by the extansector, NRICGP is also managed to provide cov-
program categories. Specifically, there waserage of major “cross-cutting program areas”
determined to be insufficient opportunity for that address contemporaneous issues and con-
funding research that was multidisciplinary.cerns. A significant portion (ranging from
Although not a division as an organizational unit,66 percent in FY 1992 and 1993 to 88 percent in
the agricultural systems category is listed equivaFY 1994) of the grant awards are directly related
lent to other program areas to emphasize th# these issues and concerns (see table 3-4). It is
importance of it for the entire program (14). also true that results from other fundamental

TABLE 3-4: Award Distributions of NRICGP by Cross-Cutting Program Areas,

Fiscal Years 1991-1994

Program Area 1991 1992 1993 1994

Awards $ (000) Awards $ (000) Awards $ (000) Awards $ (000)

Plant Gnome 77 10,500 95 12,309 91 12,126 104 11,739

Forest Biology 53 6,428 57 7,164 50 6,340 52 6,993

Global Change 79 9,059 83 9,400 86 9,218 93 10,575

Sustainable 76 7,059 97 10,640 100 10,142 102 14,668

Agriculture

Animal Genome 27 4,526 33 5,661 26 4,096 25 3,908

Animal Health 53 8,870 72 11,213 69 10,693 75 9,964

Water Quality 33 4,369 37 4,629 33 4,325 54 7,395

Food Safety NI NI NI NI 31 3,973 28 4,343

Integrated Pest NI NI NI NI NI NI 153 15,611

Management

Total awards to 398 50,811 474 61,016 486 60,913 686 85,196

program areas

Total awards to 590 69,204 777 92,139 790 91,814 833 96,630

entire NRI

% in cross cutting 73% 66% 66% 88%

SOURCE: U.S. Department of Agriculture, National Research Initiative Competitive Grants Program Office, 1995.
NI, not identified.
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studies will, over time, be directly relevant toteam (as might be true for multidisciplinary pro-
these areas, as the principles they elucidate forosals), but this is best established by the review
the basis for applied research and direct applicgrocess, not as a stricture at the beginning. Inter-
tions. Based on the amount of funds directlyaction is forced only in the agricultural systems
related to cross-cutting program areas, researgfrogram, and even then the disciplines or sub-
funded by NRICGP is obviously relevant to con-jects are not specified.
temporary issues in agriculture. A caveat is in order, however. Desirable as
Multiple disciplines and priority research  this peer-driven system is, it is essential that peer
areas. Research challenges for the agricultureteview of the proposals involving multiple disci-
food/environment sector involve, to a largeplines involve scientists from those disciplines—
degree, topics that must be addressed in a multimg especially scientists who are expert in multi-
disciplinary fashion. Research is often done, fordisciplinary work. For example, when social sci-
good reasons, from the perspective of singlence topics are part of a biologically oriented
investigators, from the perspective and using th%roposal, social science disciplines should be
methodologies and paradigms of a single disCiyyyglved in its review, along with the requisite
pline. However, this is inherently limiting in na¢ra) science expertise, to ensure that the social
addressing the more multifaceted dimensions of .ijance components are considered fully by

key phenomena in the sector, such as patthen@)’(perts in those fields, not by other scientists

sis, environmental stress, prey-predator interacrhakingjudgments on their behalf

tions, environmental and landscape biology, and It is thus evident that the present system pro-

ecosystem phenomena. For these reasons, multi- . . :
Co s . o .” vides ample opportunity for investigators to form
disciplinary research was given specific and dis-

tinctive emphasis in the original BA/NRC report Into tftamts as ne(i:ﬁess"aryfarnd thiaﬁ th?ritilst artnple
and in the Congressional authorization ofoPPOMUNIy, 'Spectiically, Tor soclal sclentists 1o

NRICGP participate in a broad range of research areas.
- . . . Further, the peer-review process is appropriate
A specific concern is sometimes raised regard: . )
. S for determining the relevance and quality of pro-
ing the role of economics in research areas. The . . .

osals where social science is, or could advanta-

markets, trade, and rural development progranq )
eously be, an integral part of the research plan.

area is obviously relevant to economic issues: i i ) .
Further, certain biogeophysical and technology C@Pacity for funding the mix of multidisci-
areas are also directly relevant, such as ecosyBlinary and mission-linked research.FACTA

tems (especially if dealing with optimization and SPECifies that not less than 10, 20, and 30 percent
natural resource valuation issues) in relation t@f NRICGP funds, respectively, for FY 1991,
value-added questions. Some have urged thd992, and 1993 and years thereafter, are to go to
social scientists, and specifically economistsmultidisciplinary research; not less than
must be part of certain kinds of proposals. Such 80 percent to mission-linked research; and not
mandatory requirement is inappropriate. Thdess than 10 percent for research and education
entire philosophy of a competitive grants pro-strengthening. Table 3-5 shows that USDA has
gram is to provide opportunity for grants, anddistributed the funds generally consistent with
study, within a program area, contingent uporthis intent. This is noteworthy, considering that
having high-quality proposals that have rele-appropriations have not increased or even closely
vance, rather than strictures on what discipline@pproximated the authorization levels for the
must, or must not, be included. It is of courseprogram, and it is especially significant because
true that the highest quality and relevance mightthe increase in percent of multidisciplinary
indeed, require economics as part of the analysigrants included in FACTA was predicated based
or participation by economists on the researclon corresponding increases in funding.
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TABLE 3-5: Award Distributions of NRICGP by Research Dimension, Fiscal Years 1991-1994

Research Dimension 1991 1992 1993 1994
$ (000) % $ (000) % $ (000) % $ (000) %
Basic Fundamental 50,985 74 64,501 70 61,911 67 60,677 63
Mission-linked 18,219 26 27,638 30 28,903 33 35,955 37
Multidisciplinary 19,781 28 22,872 25 31,513 34 26,345 27
Single discipline 49,723 72 62,267 75 60,301 66 70,287 73
Research Strengthening 7,450 0 16,053 186 * 17,152 209 * 16,874 211+

SOURCE: U.S. Department of Agriculture, National Research Initiative Competitive Grants Program Office, 1995.
*Number of grants

O Implementation Issues should rightfully support; for cutting “pork bar-

NRICGP is running well, given the constraints ofrel” projects away from federal funding.; _and for
funds and the high and varied demands on itmaklng grant awards through competitive pro-

Major changes in its operational features are nqcfesses, whether for fundamental or mission
inked research.

necessary. There are, however, several related Understandi h | ¢ NRICGP i

issues that must be considered. Some have n_ersfan Iorllgt el ro% OI ted mi n

already been considered earlier, but only brieflySecurlng oundational (and related mission-

Others, such as a proposed strategic research a]HE}(ed) knowledge . within the porFfollo of
applications plan, are derived by synthesis from 5esearch for the agriculture/food/environment
’ Ssector. NRICGP is one of the major elements in

number of observations and are discussed % folio | . his foundational and
greater length. e portfolio in securing this foundational an
_ . related mission-linked knowledge. It is not the

Understanding and emphasizing the role of only element: ARS, ERS, and FS, and key ele-
fundamental research, foundational knowl- ments of the overall SAES program, are other
edge, and competitively awarded research gements. But NRICGP is a key element, particu-
grants fgr the' agrlcuIture/food/enylronment larly because it is the major entry point &dirthe
sector, including contemporary isSues.AS  nation's scientists to participate in research for
already noted, there is a continuous need to makfe sector. Further, NRICGP cannot stand alone.
clear the contribution of foundational knowledge s \work must be an integral part of the funda-
and fundamental research (including the morgnental-applied research continuum; and it must
basic aspects of mission-linked research) for alsg pe related to applications. Both are accom-
aspects of the sector. This applies especially fomodated in NRICGP because of the emphasis on
contemporaneous issues such as sustainable agtjytidisciplinary and mission-linked research.
culture and social and economic quality of the Establishing unified strategic research and
rural and farming sector. This requires diligenceapplications plans for contemporary issues.
and initiative by the scientific community as appe of the challenges for the overall research
whole, and not just by the NRICGP staff. It alsogng applications/extension portfolio for the agri-
requires understanding and confidence by advacy|ture/food/environment sector is the need for
cates of topical issues. connecting and expeditiously applying research

Consistent with this, there is increasing sup+esults from across the sector to key, vexing
port in Congress and nationally for sustainingnational challenges. The most obvious way to
(even increasing) federal support for fundamenmeet this challenge is to create a unified strategic
tal research; for determining and then focusingesearch and applications plan for key contempo-
what the federal government should support, imaneous issues. Such a plan would identify the
relation to what the states and private sectorkey knowledge development questions, and
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hence the several research and application eleew focusing on to just one part of the folio—
ments, needed to address an issue. The plaither NRICGP or another—is especially inap-
would describe how the research and applicatiopropriate because so many different components
elements would be combined and integratedpply to a single issue. It is important to harness
meaningfully to take advantage of comparativeall of them. It is more appropriate to ensure, first,
strengths and expertise, and link research resulthat the various dimensions of the topic are cov-
to desired applications outcomes and preferredred by one or more elementghin the various
mechanisms. A crucial component of the planUSDA research programend, second, that there
would be to identify desired outcomes and anticare no gaps or unnecessary redundancies and
ipated time frames. Funding, including relevantduplications of research coverage. This means,
federal funds, for dealing with a specific issuefor example, that the foundational questions have
could then be optimized for application within a place in the NRICGP portfoliand that rele-
the context of the overall strategic plan. Recentvant priorities are also established for other ele-
examples of such federal funding have beements of the portfolio (ARS, states, cooperators).
those for pest management, sustainable agricuhpplied research results should be drawn from
ture, genome research, and water quality. throughout the overall USDA program (and from
Fundamental research and foundationabthers agencies and sources, where relevant
knowledge may be expected, usually, to be paknowledge is available), integrated, and trans-
of this. Thus, NRICGP would usually be a part offerred to the relevant applications and the user
these plans along with the other relevant eleorganizations. The key role for Cooperative
ments of the research portfolio, including usuallyExtension in this knowledge and technology
ARS, SAES, the private sector, and often othetransfer process is very important and must not
cognate agencies (such as, for example, EPA, tHee underemphasized. Taken as a whole, this
U.S. Geological Survey, ERS, and FS). Simi-would result in an integrated, strategic research
larly, the extenders of knowledge and technologynd applications plan where knowledge and tech-
transfer entities would be a part, including espenology transfer is connected interactively with
cially the Cooperative Extension system and varthe research process. Put differently, all elements
ious USDA agencies. of the research and applications portfolio could
The purpose of the plans would be to showpe considered together and function collabora-
how all elements fit into a comprehensive stratlively in relation to key issues and each would
egy designed to “deliver the goods” to majorhave its own place in the issues.
issues and what their principal contributions It might be argued by some that such a strate-
would be expected to be. The purpose of suchic plan is already in place, especially with the
plans wouldnot be to specify how (largely) array of federal-state cooperative arrangements,
autonomous researchers and extenders woultbllaborations between ARS and SAES scien-
function. At present, there is no evidence of suclists, and relationships among scientists. Many
strategic plans, except informally and throughobservers, as evidenced by the persistent cri-
traditional ways of working among the elements.tiques of the agricultural research system, would
These plans would be an effective venue foargue otherwise. The planning done by the SAES
addressing the key question: Is the current sy@ind extension systems approximate in certain
tem for dealing with contemporary issues adeways these plans, but they are not inclusive of all
quate, or is a holistic, focused approachelements of the portfolio. The planning of the
preferred? It is certainly incorrect, unreasonablejoint Council does not address the agency
and unwise to ask any single part of USDA’sfocuses for the proposed strategic plans.
overall research program—such as NRICGP—to It might be argued by others that such plan-
carry by itself a preponderant share of thening must be (or at least preferably should be)
research burden for a particular topic. This narfrom the “bottom up,” from the scientists and
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extenders, not imposed from “top down.” Estab-organizations are more appropriate for that (such
lishing research approaches and specifyingis the SAES system and Cooperative Extension).
research plans is most appropriately done by sciconversely, it is not appropriate to ask issue-
entists and evaluated and decided upon (for speelated research, such as that for sustainable agri-
cific funding, for example) by scientific peers. culture, to carry major fundamental research
No one else has the expertise or insight to evaluesponsibilities (even though there is much inter-
ate the quality and methodologies of a researchnixing in both cases). Such issue-specific
plan. This kind of planning should always beresearch is more appropriately funded separately,
from the "bottom up.” However, establishing as it currently is.
issue areas for emphasis is partly, but not solely, Specific comment should be made about the
a scientist’s responsibility. It is very much a “top proportion of mission-linked research to be
down” obligation for those charged with larger funded by NRICGP. As noted earlier, mission-
social responsibilities, such as research manadinked research was included in the original for-
ers, experiment station directors, Congress, anghulation of NRICGP. This was done to provide a
society as a whole. Similarly, establishing a straplace for studies that more closely connected to
tegic research and applications plan is a responsmission applications having characteristics of
bility for these persons, combined with thefundamental studies. This strengthens the contin-
expertise and insight of the scientists and extendium from foundational knowledge to more
ers and appliers. In any event, developing thesgpplied studies. Inclusion of mission-linked
plans would very much involve the research andesearch was not meant to take from or be pre-
application practitioner/leaders relevant to theponderant over fundamental research.
issues, so they would be, to a large extent, “bot- The initial amount of 20 percent for mission-
toms up.” linked research was believed appropriate to make
In making the strategic plans, the six priority the connections but not diminish the emphasis on
research areas established by FACTA should bundational knowledge. More than 20 percent
used as the template and framework for settingsuch as 30-50 percent) of mission-linked
out the research needs. The research needs canrbsearch would be inappropriate and destructive
further correlated with the cross-cut areas estalie the purpose of NRICGP. It would be inappro-
lished by NRICGP, which themselves directlypriate because there are many places in the
relate to the great proportion (8085 percent) ofesearch portfolio where mission-linked work is
the NRICGP program. The reasons for using themphasized (including the ARS, SAES, and spe-
priority research areas are several: the six priorial grants) and because NRICGP is the only
ity research areas cover the entirety of researgblace in the portfolio that emphasizes founda-
relevant for the agriculture/food/environmenttional studies in relation to all of the nation’s sci-
sector; they have proved effective and workableentists. And it would be destructive because there
as a framework for planning and managingis already insufficient funding in NRICGP to
research programs; they relate to major issueover its priority research areas and fund quali-
(cross-cutting) areas; and they correspond well téied proposals.
the purposes for USDA's research as set forth by Sustaining the openness of NRICGP to all
Congress. qualified scientists. A major feature of
Sustaining the emphasis on foundational NRICGP—and a major advantage of it for
knowledge. It is not appropriate to force USDA's mission—is NRICGP’s openness to all
NRICGP into funding applications-oriented qualified scientists, to providing opportunity for
research, such as sustainable agriculturall these scientists to participate in addressing the
research. Other programs have been establishegriculture, food, and environmental challenges
for that (such as the Sustainable Agricultureof the nation. There is no evident threat to this
Research and Education program), and othdeature of NRICGP. However, nothing should be
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done to diminish this important feature. Majorclient relationships, and particularly for com-
actions need to be taken to expand further thesaodity and rural economic development constit-
opportunities. uencies, is a major challenge for NRICGP, made
Expanding the means for addressing the easier by the major work it has already done.
research and technology needs of the future.  Reexamining the organizational location of
At present a number of mechanisms are availablge NRICGP office. It is reasonable that an
for addressing these needs, several of which ha‘éﬁgency establish its own organizational and man-
been emphasized by the BA/NRC report andygement system for its programs. However, it is
NRICGP as established by Congress in FACTAg54 reasonable to examine the organizational

These mechanisms emphasized in NRICGR,:aion of NRICGP within USDA. The program
include multidisciplinary research (in addition to ;¢ administratively located within the Coopera-

the single disciplinary research Whichjustiﬁablytive State Research, Education, and Extension

continues as a dominant mode), bringing extends\ice (CSREES). This location is appropriate

ers into the research programs (as in the missiori’ﬁ the sense that the CSREES fueatramural

linked studies), and strengthening researcrPesearch (in contrast to the ARS asrgramural

capacity. FACTA also gives desirable emph".’l.S'Sfes.earch agency) and because NRICGP is coop-
to technology transfer and encourages positive

. . rative with th rticipating r rch organiza-
relationships between, for example, NRICGPeat € with the participating research organiza

SBIR, and the AARC (Alternative Agriculture ’tIOI’I.S and that many of those are " the state
agriculture/food research and extension systems

Research and Commercialization Center, dis- . ; )
cussed in another chapter). Creation of strategi the primary agencies in Fhe CSREES). Also,
ese beneficiary organizations should thus have

research plans would be helpful in addressings

these future needs. All of this should continue td strong sense of the |mporj[ance of _the program
be emphasized. In addition, conducting multidis-2"d P€ strong stewards for its effective manage-

ciplinary research and addressing multidisciplind"€nt @nd equally strong advocates for its contin-

and multispecialty issues such as sustainablgd1c€: o
agriculture, pest management, and water use and However, the mission of NRICGP very much
quality are relatively new approaches forfranscends both ARS and CSREES. It relates to

researchers in the agriculture/food/environmengll scientists doing fundamental research and
sector. It is reasonable that continuing, specialelated mission-linked research. It relates to the
attention be given to improving ways to evaluateentirety of the responsibilities of the Under Sec-
research for them, such as by expanding peégetary for Research, Education, and Economics.
review of research proposals to include panel$hdeed, it goes beyond the Under Secretary’s
with expanded technical expertise and/or useresponsibility within USDA because it also
and stakeholder expertise. relates to the FS, Natural Resources Conserva-

Emphasizing purposes and guidelines. tion Service, the Animal and Plant Health
Although the purposes for research establishethspection Service, and other units of USDA,
by Congress in FACTA are already part ofand to myriad scientists not directly within agri-
research proposal solicitation and peer review bygultural unitsper se As such, it is not wholly
NRICGP, it is important to continue to empha-appropriate for the program to be within a single
size them because they are national policy. research agency of USDA (such as CSREES or

Relating to stakeholders and clienteleAs ARS). Rather, a more appropriate location to
already emphasized in several ways, this is a keyemedy this situation is to have it be a separate,
challenge for NRICGP, just as it is for any pro-independent office reporting directly to the
gram. Continuing and expanding stakeholder antnder Secretary.
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[ Financial Issues inappropriate to redirect funds for fundamental

Resolving affirmatively several key funding rgsearch (NRICGP) away from gener'ating essen-
tial foundational knowledge especially when

issues is essential if NRICGP is to flourish as ) .
intended other funds and mechanisms are already avail-

R . iinued th of th able for the intended research. Further, earmark-
resuming continued growth ot the appro- ing by USDA or Congress is contrary to best
priations. The upward financial growth of the

roaram must be continued. irrespective of eXterpractices for research grants and antithetical to a
prog ' P eer-reviewed program where the reviews are

nal budget strictures, if there is to be even th ased on the merits of scientific quality and rele-

possibility of securing the necessary four]da'vance to the issues. Indeed, NRICGP has strong

_tlonal knowledge critically neede_d by the Se?torevidence that scientists are, themselves, strongly
in the foreseeable future. There is much obviou

: _?esponsive to the topical issues relevant to their
need and, as Chapter 6 shows, research is a wi earch. For example, with the emphasis on
financial and p“k_’"c mvestment,_ given t_he hlghfood safety in the FY 1994 proposal solicitation,

returns on the investment. This requires tha{he proportion of proposals and of grant awards

Congress meet more closely, and preferably, o1 onE. coliin food increased several-fold
exceed, the funding increases requested by t%mpared with the EYs 1991-93.

Admlnlstrgtlon. i i Increasing collaborations with other fed-
Increasing the proportion of funding to key g5 agencies. The collaboration between

areas. All of the priority research areas need|;spa’'s NRICGP and cognate programs in other
additional funding. In particular, though, as addi'agencies, such as NSF and DOE, is commend-
tional appropriations are made, the proportion b |t should be continued and expanded to
funding should be increased for the researchiner agencies, such as Department of the Inte-
areas of markets, trade, and rural developmentio ang EPA, where the interests of those agen-
nutrition, food safety, and health; and processingjes and USDA are similar. This mutual interest
for value-added products. Nutrition, food safety,  related departments leverages the effect of
and health is a particularly important area. Fundfegeral funding, and encourages more effective
ing was provided for the other two areas aftelynq efficient federal funding. As additional funds

NRICGP was started, and thus their funds argecome available, these collaborations should be
limited. Furthermore, these latter two areas relatg,creased.

directly to key national issues: the social and Discriminating between national

economic vitality of rural communities and _n_eW%rants programs and NRICGP. There are a
products and processes. The extent of addition@) ,mper of areas appropriate for nationally

funding should be determined by NRICGP staffs,.,sed special grants programs which bring

relative to the quality of proposals. basic and applied research (sometimes with
Stopping earmarks. Earmarking has been extension involvement) to bear on key national
discussed in earlier sections, as has the view h¥syes. These areas and issues include sustainable
some that NRICGP can be seen as a source gfriculture, water quality, pest management, and
discretionary funds. Both should be stopped, aghe like. The emphasis of these mission-linked
matters of national policy and in fairness to theand often applied programs is compatible with
critical needs for which NRICGP was designed. the emphasis for NRICGP. But these mission-
Topical, contemporaneous issues are verjinked issues ought not to be subsumed by
important, such as sustainable agriculture, wateKRICGP. They should be placed inside other
quality, genome research, and pest managememirograms or into special grants. Being clear
internationally oriented research could also bebout objectives for the special grants programs,
included, given global concerns for food securityand having realistic expectations for what the
and its effect on U.S. agriculture. However, it isoutcomes will be from their funding, is impor-

special
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tant. That clarity is obscured when special granttural support. Those reasons may still be valid for
are blended with NRICGP, as has been done bfprmula funds to SAES and to cooperative agree-
some of the earmarks. It would be better for bottments. But NRICGP grants are not in either cate-
the special grants and NRICGP to have the twgory. Further, just as the lack of growth of
programs—and the issues to be addressed—keappropriations for NRICGP by Congress is
organizationally separate, along with seeingetarding the future of the program, the capping
them as interactive elements in the strategiof the research support (indirect) cost rate at the
research plans discussed in the previous sectiorarbitrary rate of 14 percent has made substantial

Rationalizing indirect (research support) difficulty for non-federal research partners.
cost rates.At present there is one set of researcindeed, this capped rate, which is far below the
support (indirect) cost principles and rates forrecovery of even nominal indirect costs, has
NRICGP and another for all the other federaleffectively chilled, and in some instances pre-
competitive grants programs. There is no policycluded, the participation by scientists who are
reason why this should continue. The principlesnost at the leading edge of the foundational
and rates for NRICGP should be the same as fdmowledge which the program seeks. Further-
the related federal programs. The reasons for thimore, the 14 percent has little bearing on actual
different rate may be understandable because ebnditions; it is simply a calculated rate from
several distinctive features: USDA's longstand-nominal ARS research administration costs. A
ing partnership with state agricultural experimenimore appropriate rate would be to follow current
stations; a long history of collaborative andpractice for other agencies, which involves cap-
cooperative arrangements; and the interest gding administrative cost recoveries and conduct-
faculty and their research managers in securingng the normal indirect research cost negotiation
as much money as possible for research, and nptocess for all other costs, and Congress could so
providing for the necessary research infrastrucspecify.
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wo major components of the researchaddressed in the Food Security Act of 1985 (the
title, as changed by Congress, addres4985 farm bill).
sustainable agriculture. First, the pur- The purposes established by Congress in
poses applicable to the entire researchrACTA for SARE in this subtitle are “to encour-
title (discussed in chapter 2) emphasize sustairege research designed to increase knowledge
able agriculture. The purposes emphasize that atoncerning agricultural production systems that:
federally funded agricultural research and exteni. maintain and enhance the quality and produc-
sion of USDA “be designed to, among other tivity of the soll;
things, ...enhance the environment and naturdé. conserve soil, water, energy, natural
resource base upon which a sustainable agricul- resources, and fish and wildlife habitat;
tural economy depends...enhance the long-terr8. maintain and enhance the quality of surface
viability...of the food production and agricultural  and ground water;
system...[and] enhance the quality of life for4. protect the health and safety of persons
farmers, rural citizens, and society as a whole...” involved in the food and farm systems;
Notwithstanding the key importance of theseb. promote the well being of animals; and
provisions, this aspect of sustainable agriculturé. increase employment opportunities in agricul-
has not been emphasized here because of timeture.”
constraints and because the General Accounting In addition Congress reaffirmed in FACTA
Office (GAO) published a study of USDA’s the definition of sustainable agriculture which it
management of the sustainable agriculture profirst established in the National Agricultural
gram in 1992 (31). Research, Extension, and Teaching Policy Act of
Second, as a continuation of Congress1977 as follows:
interest in sustainable agriculture, it established. “satisfy human food and fiber needs;
through FACTA—in Subtitle B—the Sustain- 2. enhance environmental quality and the natural
able Agriculture Research and Education resource base upon which the agriculture
(SARE) program as a successor to the Low-Input economy depends;
Sustainable  Agriculture  (LISA) program 3. make the most efficient use of nonrenewable
natural biological cycles and controls;

| 53
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4. sustain the economic viability of farm opera-tions and part-time farmers; and increased com-

tions; and petitiveness in agricultural production. Congress
5. enhance the quality of life for farmers andalso aimed to address the unease of observers
society as a whole.” who argued that these concerns have received

Sustainable agriculture involves systems only limited attention from USDA and the land-
approach, which Congress emphasized by estalgrant university and state agricultural research
lishing integrated crop management and intesystem, if not outright neglect (23). This concern
grated resource management as key component&s reflected in the 1985 Farm Bill by Congress’
of this subtitle. It defined them as: intention that USDA determine how to do more

“an agricultural management system that research to preserve natural rgsources_and er_lvi—
integrates all controllable agricultural produc- ~ronmental quality concurrent with ensuring agri-
tion factors for long-term sustained productiv-  cultural productivity. USDA responded by
ity, profitability, and ecological soundness” and ~ giving increased attention to alternative agricul-

“livestock management which utilizes an _ture,z including establishing. the LISA program
interdisciplinary systems approach which inte- 1N 1988. Congress appropriated $3.9 million for

grates all controllable agricultural production the new program. During this time, also, the
practices to provide long-term sustained pro- Board on Agriculture published a major study on

ductivity and profitable production of safe and  sustainable (alternative) agriculture (4).
wholesome food in an environmentally sound A particularly significant feature of the SARE
manner.” program deserves special comment: specific
When the purposes and definitions are takeiprovisions for administering and managing the
together, it is particularly significant to note thatprogram encourage, and enforce, the collabora-
sustainable agriculture includes three essentidive nature of the research-application process.
components: 1) agricultural production and pro-Although this pairing has long been a feature of
ductivity; 2) conserving, enhancing, and sustainthe agriculture research and application (exten-
ing the natural resource base on which “thesion) system, it is given new force and cogency
agricultural economy depends,” including gen-by the SARE program. The key feature is a set of
eral environmental quality; and 3) the economicregional administrative councils that manage the
and social quality of farmers and farming. It isSARE program and are to be composed of
the efficacious combining of these three compo-*farmers utilizing systems and practices of sus-
nents that characterizes sustainable agricutture. tainable agriculture,” agribusiness, “nonprofit
Congress has been interested in sustainabfgganizations with demonstrable expertise,”
agriculture since it devised the 1977 definition“state departments engaged in sustainable agri-
quoted above. This interest reflects emergingulture programs,” and the customary array of
recognition of degradation of soil and waterleaders from the federal and state agricultural
resources; the adverse impacts of chemical pestiesearch and extension systems. These regional
cides on environmental and human health; theouncils are responsible for project review,
steady decline of the economic and social vitalityselection, and recommendations for funding of
of the rural and farming sector; steadily decreasthe grants to be awarded. A national advisory
ing farm numbers and growing evidence ofcouncil, also established by FACTA, is compara-
increasing proportions of larger farming opera-bly composed, and makes recommendations for

1 Many of the conflicts and contentions related to sustainable agriculture arise because one of these three components is emphasized at
the expense of the others. The three components must be considered together, in an integrated fashion, in order to fully understand their inter-
actions, congruences, and synergies.

2These concerns were also marked by a range of titles and descriptions for what was intended: organic farming, alternative agriculture,
and sustainable agriculture are just three of the names used, even though each means something considerably different from the others.
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project approval and funding to the SecretaryLISA program before it. Given the intended
Thus, the users of research are centrally involvedxtramural character of both LISA and SARE,
in guiding the research program and full partnershis administrative location is appropriate. When
in it. This “market pull” for the SARE program the extension-based national training program
contrasts with the “market push” of research(Chapter 3) was funded, a new office of Sustain-

findings separated from application. able Agriculture Programs was established in
CSREES and a director appointed effective Feb-
IMPLEMENTATION ruary 1995. Second, the National Sustainable

. . Agriculture Advisory Council, stipulated in
Congress established in FACTA three separat ACTA, was established (see below in discus-

but interrelated programs: Chapter 1. Best Um"sion of Chapter 1). Third, an administrative advi-

zation of Biological Applications; Chapter 2: ory group has been evolving for the Office of
Integrated Management Systems; and Chapter %ustainable Agriculture Programs. Its member-

Sustainable Agriculture Technology .DeveIOp'ship includes two representatives of each SARE

ment and Transfer Program. Each is discussed Wegion and representatives of the Agricultural

turn beloyv. ) ] Research Service (ARS), Natural Resources Con-
For this subtitle, Congress in FACTA autho- gepyation Service (NRCS), and the Environmen-

rized a total of $80 million to be divided among 5 protection Agency (EPA). This senior-level
the chapters as follows: $40 million for Chaptergitention to sustainable agriculture is a positive

1; $20 million for Chapter 2; and $20 million for yeyelopment. Fourth, an inter-agency working
Chapter 3. Appropriations, however, have beepq 5 \as established in August 1995 to advance
substantially less. The LISA program, which pre-g,sainable agriculture research and extension
ceded SARE, received appropriations for FYy,gughout USDA. This development is dis-

1988, $3.9 million, (its first year of appropria- ,ssed further in the section below.
tions) and for FY 1989 and FY 1990, $4.5 mil-

lion each year. SARE received $6.7 million for ] qe e
each of the first three years, FY 1991_1993D_Chapter 1: B(?St l_JtlIlzatlon of
Authorization of the SARE program was accom-BmlogICaI Applications
panied by a substantial percent increase in fundAppropriations for the SARE program are sum-
ing, emphasizing Congress’ commitment tomarized above. In addition, a related program for
sustainable agriculture. For FY 1994, $7.7 mil-Agriculture in Concert with the Environment
lion was appropriated for SARE, and funding(ACE) was jointly established by USDA and the
was first provided for Chapter 3, the so-calledEPA in 1991. It is a grant program to fund
training program, at a level of $3.1 million. For projects competitively that focus on pollution
FY 1995, SARE appropriations were $8.1 mil-prevention in agriculture and on environmental
lion and training appropriations $3.5 million. No and ecological aspects of agriculture, purposes
funding has been provided for Chapter 2, and itcomplementary to and supportive of those for
is not likely that this chapter will receive funding SARE. The ACE program is discussed concur-
in the foreseeable future. There have been no ealent with SARE, with which it is most closely
marks, sequestrations, or special requests for arassociated. Funding of the companion ACE pro-
of these appropriations. gram derives from USDA and EPA on a 1:1
Four major general implementation steps havénatching basis. For FY 1995, a total of $2.0 mil-
been taken. First, SARE has been administraion was available.
tively located and supported within the Coopera- The purposes of SARE include conducting
tive State Research Service (now the'research and extension projects to obtain data,
Cooperative State Research, Education, andevelop conclusions, demonstrate technologies,
Extension Service, or CSREES), as was theand conduct educational programs that promote
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the purposes...including...projects that (1) facili-invited. The technical and scientific merits of
tate and increase scientific investigation and edueach proposal are evaluated by a technical com-
cation in order to [among other things] reduce, tanittee established for this purpose by each
the extent feasible and practicable, the use akgional council, and written and numeric evalu-
chemical pesticides, fertilizers, and toxic naturalations are provided by the committee to the
materials in agricultural production; improve council. The regional council combines these
low-input farm management...; promote crop,evaluations of technical and scientific merit with
livestock, and enterprise diversification; andits own evaluation of the relevancy and merit of
(2) facilitate the conduct of projects in order tothe proposals for advancing sustainable agricul-
[among other things] study farms...using farmture goals. Recommendations for funding are
production practices that rely on low-input andforwarded to the National Sustainable Agricul-
conservation practices; take advantage of th&re Advisory Council which makes recommen-
experience and expertise of farmers and ranchedations to the Secretary through the CSREES for
through their direct participation and leadershipprojects suitable for funding. As a practical mat-
in projects; transfer...information to farmers andter, the decisions by the regional councils are
ranchers concerning low-input sustainable farmsupported by USDA except in isolated and spe-
ing practices and systems; and promote...” parkial cases. The ACE program is also adminis-
nerships among the various participants andered through the regional councils using the
organizations relevant to sustainable agriculture same mechanisms, and the same technical com-
The SARE program is carried out through itsmittees for evaluating the proposals.

own competitive grants program organized and A review of the projects illustrates their
managed by the four regional administrativebreadth and type. Projects last up to two years
councils authorized by this chapferEach (Northeast region) or three years (the other
regional council is composed of representativesegions). Funding per project varies from
of the relevant federal and state agricultura$50,000 to $250,000. SARE/LISA grants aver-
research and extension agencies (such as AR8ged $76,800 between 1988 and 1992 and
CSREES, state extension service, state agricu$95,600 in 1993; ACE projects averaged
tural experiment station [SAES], NRCS, state$71,500 and $61,600, respectively. Of the 2,169
agriculture departments engaged in sustainableroposals received for the SARE and LISA pro-
agriculture), farmers involved in sustainablegrams between 1988 and 1993, 367 (about
agriculture, agribusiness, state or U.S. geologicé6 percent) were funded, 65 projects in 1993. In
survey organizations, and other persons knowl1993, 178 projects were active, ranging from 58
edgeable about sustainable agriculture. Eacfor the North Central Region to 35 for the North-
regional council receives an equal amount ofast, with the Southern and Western Regions
funding ($1.7 million in FY 199% for allocation having 43 and 42, respectively. Consistent with
on a competitive basis to research and extensigorovisions for the federal-state matching grants
projects in the region. Each regional councilprogram, the projects require a nonfederal match
establishes the priority areas for its emphasis anof not less than 50 percent of the project expendi-
issues a call for proposals; preproposals may bieires. These projects received $27.9 million in

3The four regions correspond to the four land-grant university research and extension regions. The Northeast region involves the states of
Pennsylvania, Maryland, and Delaware and all states to the northeast of them. The North Central Region involves Ohio, Indiana, lllinois,
Missouri, and Kansas and the states to the north of them. The Southern Region involves North Carolina, Kentucky, Arkansas and states south
of them, including Oklahoma and Texas. The Western Region includes Montana, Wyoming, Colorado, New Mexico and all states to the west
of them, including Alaska and Hawaii.

4 This is a total of $6.8 million to the regions from the total SARE funding of $8.1 million for FY 1995. The remaining funds
($1.3 million) are used for administration and for information dissemination.
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federal funds during this 1988-1993 period,example, in FY 1993, the North Central council
which was matched by $30.7 million in nonfed- made 31 grants, ranging from as low as $575 (for
eral matching funds. Nationally, SARE and ACEestablishing hazelnut windbreaks on an lowa
projects with an experimental component and orfiarm) to as high as $5000 (for replicated manure
whole farm systems received the largest share afse trials in Wisconsin, rotational grazing for
the federal funding (55 percent), followed bycustom dairy heifer feeding in Wisconsin, and
whole farm demonstration and education, traingrazing on former CRP [Conservation Reserve
ing, and information transfer (36 percent). Sub-Program] acres in Minnesota).
ject areas receiving the major portion of funding The regional administrative councils are aided
were communications, education, and marketingin their administration of the programs by four
field crops; and soil, water, nutrient, and wasteegional host institutions (University of Ver-
management. Regional emphases varied someront, Northeast Region; University of Nebraska,
what from these national emphases, but werdlorth Central Region; University of Georgia,
generally consistent. Rural quality-of-life Southern Region; and Utah State University,
projects received the least funding among th&Vestern Region) also authorized in the chapter.
defined categories (29). These host institutions manage the grants pro-
The content of the projects is left to the discrecess, negotiate budget and contracts, and provide
tion of the proponents. Quite often successfuhdministrative and fiduciary oversight. They also
proposals include economic components, as wefirovide for information, education, and outreach
as extension and outreach components (whichbout sustainable agriculture, including newslet-
are weighed heavily in the evaluations ofters, speakers, publications, and other types of
research projects). An educational component iglectronic and printed communications.
estimated to be part of 20-30 percent of the A crucially important element of sustainable
projects (16). Both the ACE and SARE programsagriculture—for both SARE and ACE programs
successfully address the three components @nd also for sustainable agriculture as a USDA
sustainable agriculture (including economic via-mandate and responsibility—is the extent and
bility) and incorporate research and extensiorguality of involvement of the several USDA
into a common program. ACE and SARE haveagencies that are relevant to and involved with
also been successful in nurturing diverse projectsustainable agriculture. Clearly, the agencies are
that represent the range of growing and farmingnvolved through their representatives in the
conditions in the region (as called for in theregional administrative councils and on the
chapter) and in ensuring that a reasonable praNational Advisory Council. SAES are involved
portion of crop and livestock projects are fundedbecause much of the project money flows
To further projects that relate to farmers andhrough them and to their scientists. Support for
draw on their experience and expertise—beyonthe programs varies among the regions, but it
the extent to which the research and extensioAppears to be steadily increasing.
projects already do so—producer grants are also Based on all the evidence, the SARE program
awarded directly to farmers for applied researchs well administered and is meeting the needs and
and demonstration projects. The North Centrapurposes envisioned in the chapter. The wide-
region started its producer grant program irspread and strong constituency support for
1992, the Northeast in 1993, and the Souther®ARE is graphically illustrated by the successful
and Western regions in 1994. To fund these, eachdvocacy for continued funding through
regional council allocates $100,000 from its allo-FY1995, in spite of the federal budget stringen-
cation for SARE projects. Proposals arecies.
reviewed by the regional councils and awarded A second major provision of this chapter is the
competitively based on merit and relevancy, justederal-State Matching Grants Program. Funds
as for the research and extension proposals. Fbave not been appropriated by Congress for it,
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nor have funds otherwise been provided. Therovided for FY 1994 ($3.1 million). This pro-
program does not exist, nor is there discussion aggram and the SARE program are incorporated
evidence that its implementation is being, orinto, and managed integrally by, USDA'’s Office
should be, contemplated. The rationale for thidor Sustainable Agriculture Programs.

appears to be that the current programs (SARE The training program, like the research and
and the training programs described foreducation program (SARE), is organized and
Chapter 3, combined with existing state pro-managed through the regional councils, assisted

grams) meet the intent of this provision. by the regional host institutions. For FY 1995,
$693,000 was provided to each of the regions.

[ Chapter 2: Integrated Management The chapter established that the funds were to be

Systems allocated to proposals on a competitive basis.

Notwithstanding the definitions for integrated Th!s_has been done, using merlt'an.d reIevange to
training needs as the principal criteria for making

crop systems and integrated resource manage- . ) .
b sy 9 9%e awards. Each regional council established a

ment systems, and the emphasis on systems in_ . .

. : : merit and relevancy review process for these

the subtitle, this chapter has not been imple- -

awards of a type similar to that used for evalu-

mented as a part of SARE and related programs... : .

. N ating the research and extension projects. A tech-

Congress has not appropriated funds for it, nor. ; . .
; . nical review committee was specifically

has USDA otherwise allocated funds to it. Inestabli:shed for the training awards. The same

fact, at the beginning of FY 1994, Congress spe:- 9 ’

cifically stated by letter that the funds appropri-app.roval process - was USEd.’ mvolvmg the
_ regional and national councils and, finally,
ated for training were to be spent for the

purposes of Chapter 3, not for those of Chapter fpproval by CSREES on behalf of USDA.

Given the success of the SARE program and ita1 Thte yvprk of the regional hostt |nst|tu.t1:.ons for
coverage of both plant/crop and livestock areas, € tralan:ng p_rogtrtarps warran SI Sptic' Ic C.0m'|
it is reasonable that this program be held in abe)ﬁnen ' ese institutions ‘are aiso the regiona

ance, especially if its purposes can be addressérc“'f"nmg center_s spec_lfled by the chapter. Each
egional host institution has a coordinator for

as part of SARE, as it appears they can bdc9'°nal . : .
P PP y aining in the region. Functions carried out by

Indeed, a separate program is philosophically noth host instituti q dinator. includ

consistent with the entire rationale for sustain- ¢ _"Ost InSttutions, and coordinator, include
able agriculture (which is to thirdystematically part|C|pat|on in the Sustainable Agriculture Net-
not compartmentally). To date, a significantwork (a national network of more than 700 per-

number of the projects funded have addressey "> and groups involved in providing

integrated management systems, and proposa'l%format'on about sustainable agriculture); talks

of this type are encouraged. This could be furthe?;nOI presentations; and preparation and distribu-

strengthened, if necessary, by further encourag ion of printed publications including booklets,

ment in the call for proposals and in the instruc- u{!etms, and nedwslette_rls.blln ’C.lddt't'on’ gl(;_gubll;
tions to the technical committees reviewing thecations are made avallable in two additional,
electronic forms: distribution of diskettes for use
proposals. . )
in personal computers and downloading from the

. . Internet.
U Chapter 3: Sustainable Agriculture It may be expected that this program will yield

Technology Development and Transfer good results, based on the already established

Program and positive record of the regional councils for
This is commonly referred to as the training pro-the SARE program. However, it is too early to
gram (and that name will be used in this review)Xetermine the effectiveness of the projects
because training is the principal element of thgwhich last two and three years), because a num-
chapter, given funding to date. Funding was firsber of them have only recently been completed.
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A second program was established by theffective leadership and management have been
regional councils to create, first, a strategic trainprovided. The agencies include ARS, the Coop-
ing plan for each state and, then, an implementaerative State Research Service and Extension
tion plan. This involved a one-year allocation ofService (now combined into CSREES), Eco-
$10,000 to each 1862 and 1890 land-grant uninomic Research Service (ERS), National Agri-
versity ($3,000 to the District of Columbia) from cultural Library, Soil Conservation Service (now
the total training funds. The regions continuedthe NRCS), Animal and Plant Health Inspection
this funding ($10,000-15,000 per land-grantService. GAO also examined USDA’'s manage-
institution) for a second year (FY 1995) from ment of its sustainable agriculture programs,
their regional allocations. It is too early to deter-including the congruence and/or conflict of pol-
mine the effectiveness and value of this programicy, goals, and management. It found no single

This chapter specified that additional pro_entity “responsible for overseeing or coordinat-
grams be undertaken. One of these program§)d the entire issue.” GAO also found program
geared to providing technical guides and handthanagement for sustainable agriculture to be
books, has not been explicitly done. Rather, th&agmented and lacking “in clear and compre-
information components of the SARE program,hensive ~ goals for the nine agencies
the information and knowledge disseminationinvolved...”(31).
functions of the regional host institutions, and the There has, however, been interest and empha-
materials for the training program have receivedis by some specific programs. For example, and
priority. To a significant extent, the outputs fromas already discussed in a previous chapter, the
these activities should suffice. In any event, théNational Research Initiative Competitive Grants
regional councils are in a good position to deterProgram (NRICGP)—after intensive discussion
mine whether guides and handbooks should b#ith representatives of the sustainable agricul-
prepared in addition to the documents alreadyure advocacy community—has incorporated the
developed and prepared. Another effort, whicHelevancy criterion of contribution to the long-
involves the training of cooperative extensionterm sustainability of U.S. agriculture into its call
agricultural agents and is required by the chaptefor proposals and its commission to proposal
is being implemented as a goal that each will béeviewers. In addition, one of NRICGP's pro-
trained, but on a voluntary rather than a require@rammatic cross-cuts is sustainable agriculture.
basis. In a third effort, regional sustainable agriMore than $14 million currently goesrectly to
cultural specialists were established in the fornfustainable agriculture research, with much more
of sustainable agricultural training coordinators@PPlying indirectly to sustainable agriculture.
for each of the four regions, and each state exteWRICGP is one of the few agencies where social

sion system has identified a sustainable agricu@d €conomic research (a key aspect of sus-
ture training coordinator. tainable agriculture research and extension) can

be specifically funded. The state agricultural
research and extension systems, which are par-

THE PLACE OF SUSTAINABLE . .
, tially supported by federal funds, have a variety
é‘gggg’k&URE INUSDA’'S OVERALL of programs for sustainable agriculture.

ARS is also increasing its attention to sustain-
As noted at the outset, Congress has directed thable agriculture. There was a collaborative effort
sustainable agriculture be emphasized irbetween the leadership of the LISA and SARE
USDA's overall program. To date this emphasisprograms, and ARS and other USDA agencies,
and attention, by the relevant agencies and by tht® determine to what extent research projects
policy leadership of USDA, has been lacking.contributed to sustainable agriculture. Although
For example, the 1992 study by GAO discussethe results may have had some interest, the pro-
the agencies involved and the extent to whiclcess was refined to provide full utility, and its
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utility in any event was substantially limited incorporates each of the relevant agencies (and
because its methodology called for categorizingtate and other partners) separately and collec-
projects based on the research summaries in thieely.

Current Research Information System (CRIS)

documents. CRIS, however, is a source that iPERSPECTNES ON SUSTAINABLE
open to varied interpretation relative to what iSAGRlCULTURE

actually being done in research projects. ) ] ] )
No matter what other actions have been taken(}learly, sustainable agriculture is an issue of

there has not been—until now—a systematic jnj major pr.oportions_: in_its inherent.substantive
tiative by USDA to provide the senior policy content; its longevity as a Congressional concern

leadership and integration of effort that sustain—a_nOI mteres'::; gnd n th? pe_rvasllvendes_s ar?ld mCILIJ'
able agriculture warrants as a major cross—cutting'VeneSS of its organizational and intellectua
issue. Very recently (August 1995), an initiative omponents. Further, it is a_partlcularly attractive
was established by the Deputy Secretary to Ioro_[_neetlng ground where _envwonmental an_d social
vide this leadership and integration. More thar|"t€ésts and perspectives converge with food
50 persons are meeting biweekly to create actioRroduction and agricultural productivity inter-
plans, which are to be completed by DecembefStS: _ _ _ _
1995. Several agencies are involved, including JuStas important, sustainable agriculture is an
the science and education agencies (such d3extricable component of sustainable develop-
CSREES, ARS, and ERS), NRCS, and other relment—a recent, momentum-creating Interna-
evant agencies in USDA such as in rural develtional emphasis. This is particularly apt because
opment and in marketing. agricultural development is the basis for social

Creation and action by this interagency groupand industrial development, and sustainability of

is an important step toward establishing sustainthe environmental resources needed for agricul-

able agriculture as a priority program within tural and food production is a vital international
USDA. It should help to integrate the work ONCe€mM.

among the several agencies relevant to sustain- If sustainable agriculture is a key issue—and
able agriculture and increase collaboration andf sustainable agriculture is embracing of much
cooperation among them; provide a Coherenpf what we can call the agricuIture/food/environ-
management system for USDA’s work in sus-ment research and extension system and should
tainable agriculture; and provide USDA accountthus be embedded in that system—then it
ability. It remains to be seen what will emerge.deserves, and should be accruing, major attention
Optimally, it would include clear emphasis and support from USDA and the entire agricul-
throughout USDA; a streamlined and cleartural research and extension system. This support
USDA management and oversight structurejs still only limited, compared with what it rea-
clear, compelling goals and objectives; a systergonably could be. Nonetheless, it is important to
of funding that combines USDA leadership andPoint out that support is increasing.

emphases with incentives and opportunities for It further follows that a leadership and man-
scientists and extenders/appliers; a system afgement system of commitment, stature, and
accountability, including clear criteria and influence needs to be in place to guide and sup-
expectations; a set of expected achievable angbrt development of research and extension for
meaningful outcomes; measurable performanceustainable agriculture. This involves creating
indicators; and clear roles and expectations foeffective organizational means for bringing
each of the relevant agencies, separately and alsagether the agencies (inside and outside USDA)
collaboratively with cognate agencies. A particu-relevant to sustainable agriculture, using their
larly valuable outcome would be umified and expertise, and combining them together so as to
integrated strategic and operational plamhich  create strategic and operational approaches that
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integrate their special capabilities. Leadershiprganizational approach established by FACTA
and commitment must be fused with strategicand implemented in the field combines research-
focus and operational plans to produce resulters and extenders, farmers and agribusiness
that combine the best that can be obtained anehterprises, associated governmental agencies,
create new direction and strength. and involved non-governmental organizations
Irrespective of what directions may be takeninto an effective, and enthusiastically supported
in the future, a particularly important feature ofresearch selection and management system that
the SARE program, as already pointed out, bearis results-oriented.
examination: the way in which the SARE and The agricultural research and extension sys-
national training programs are organizedtem, of course, enjoyed much success by using
directed, managed, and reviewed. This featuréhis paradigm. Indeed, the system continues to be
involves combining the separate but congruenan especially powerful model for research, devel-
interests of knowledge users, knowledge extendspment, and application, both nationally
ers and applicators, and knowledge producerthroughout all of American society and world-
into an effective organizational framework. It wide. But the evident success of this paradigm
involves both a “market pull” from the knowl- for sustainable agriculture gives it renewed
edge users based on their needs and a “markemphasis and compels the view that other major
push” from the knowledge producers based orissue-oriented programs could profit from its
their research interests and opportunities. Thetensified use.
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ongress in FACTA gave major attention Hydrocarbons program was authorized through
to the broad topic of new agricultural FY 1995. One of the six priority research areas in
products and new uses for traditionalthe National Research Initiative Competitive
agricultural products. This attention Grants Program (NRICGP), established by
reflects widespread national interest in diversify-FACTA, deals specifically with new crops, new
ing the agricultural production sector beyonduses, and value-added processes. It was funded
traditional foods and fibers; expanding and intenstarting in FY 1992. Generically, an Agricultural
sifying the economic vitality of the agricultural Science and Technology Review Board was
and farm sector; and expediting technologyestablished (Section 1605) which will, among
transfer from laboratory to commercial use. other things, make assessments of technology
A number of FACTA provisions illustrate this transfer initiatives and the extent to which agri-
interest and attention. For example, the purposesultural research and extension programs foster
for the federal agricultural research and exten*a diversity of products that can be marketed by
sion system (see chapter 2) specifically include ghe farm operator” and “develop new farm crops
provision for developing “new agricultural crops and enterprises that are economically and envi-
and new uses for agricultural commodities”’ronmentally advantageous and enhance agricul-
(Section 1602). The Supplemental and Alternatural diversity.” This interest by Congress is
tive Crops program, designed “to develop anduttressed by two reports to Congress from the
implement a pilot research program to develofffice of Technology Assessmergricultural
supplemental and alternative crops,” wasCommodities as Industrial Raw Materiaésd
extended through FY 1995 (Section 1601). AAgricultural Research and Technology Transfer
related FACTA provision called for “develop- Policies for the 199085, 26).
ing...commercial uses of mesquite” (Section Given this broad emphasis on new uses and
1672). The Critical Agriculture Materials Act, products, two major initiatives were taken by
“to carry out demonstration projects to promoteCongress: (i) establishment of a program and
the development or commercialization of criticalorganizational structure for Alternative Agricul-
crops,” was extended through FY 1995 (Sectiortural Research and Commercialization (subtitle
1601). The Research on Alcohol and IndustrialG, sections 1657-1662) and (ii) establishment of

| 63
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the Agricultural Science and Technology Reviewment expertise nominated by the Secretary of
Board (section 1605). These two initiatives areCommerce.

the focus of this chapter The center is authorized to undertake two

major functions to aid commercialization. One
ALTERNATIVE AGRICULTURAL function is to conduct research on developing
RESEARCH AND COMMERCIALIZATION products. The other is to aid the commercializa-
(SUBTITLE G) tion process through product development and

. . . prototyping, marketing and economic analysis,
The purposes of subtitle G are to (i) “authorize

) . frecommercial development, early stage manu-
research in the modification of plants and plan, c(ring and testing, and product introductions.
material...and other agricultural

, commodi- 5t these two broad functions, the center has
ties...to develop and produce marketable prOdémphasized the second in the belief that it is

uctsother than(emphasis added) food, feed, or ¢\yrrently the most cost-efficient manner of expe-

traditional forest or fiber products”; (i) commer- gjiing commercialization and increasing the cen-
cialize these products to produce jobs; (iii) direCter's revolving fund. The major research function
efforts “toward the production of new industrial ;g left, appropriately, with research and develop-
products that can be raised by family-sized agriphent agencies, either public or private. No
cultural producers”; and (iv) foster “economic research and development will be done until the
development in rural areas of the U.S. throughyng is substantially larger; and even then, if
the introduction” of these new products fromgych work is done, it will be distinctly different
agricultural commodities. Compared with pI‘OVi— in priority and type to related Work done in pub_
sions in previous farm bills, subtitle G providesijc sector agencies (3).

substantially greater emphasis on alternative ag jts central financial resource, the center

research and commercialization. manages a revolving investment fund, initially

To achieve these purposes, Congress estaBrovided by appropriations from Congress. The
lished the Alternative Agricultural Research andfund, which is used for making investments

Commercialization Center (AARC Center). The (usually for a five-year period which may be
center is to “operate as an independent entityfenewed annually) to assist the commercializa-
within USDA, and its director is to be appointedtion of new products, and which has been estab-
by a nine-person board, which in turn islished through cooperative agreements with
appointed by the Secretary. The enabling legislasuccessful originators of technologies and prod-
tion specifies that the director reports to the Secucts, is critically important. The center has the
retary. Currently, there is a working arrangementwuthority to make loans but at this time has not
for the director to report for organizational andchosen to do so. Repayment is made through a
administrative purposes to the Under Secretarpercentage of future sales or equity in the com-
for Rural Economic and Community Develop- pany, such as stock. Returns to the fund are to be
ment. The board is to have one member fronused to fund additional projects.

USDA, a scientist, a producer or processor, and The center does not duplicate existing pro-
persons privately engaged in commercializationgrams. It is designed to complement USDA's
In addition, there are to be two scientists from gesearch agencies and programs, and appropri-
panel of four experts in applied research relevandtely be a bridge between research and develop-
to development and commercialization of non-ment and the commercialization of research
food, non-feed products nominated by the Direcresults. As such, it has a central role in USDA’s
tor of the National Science Foundation. Simi-overall program of technology development and
larly, there are to be two persons from a panel ofransfer, whether the technologies are derived
four who have relevant financial and managedirectly from USDA programs or not.
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Taking this major step for technology andtwo. At that time, decisions can be made about
product commercialization is consistent with ini- adhering to the original authorization schedule.
tiatives throughout the country that aim to bridgeUntil then, it is reasonable to support the center
similar technology-commercialization gaps. Theat the $10—20 million level per year.

Cooperative Research and Development Agree- No formal evaluations have yet been done by
ments for federal agencies aim to do this. Simithe center on rates of return for technologies in
larly, universities across the nation have takemvhich investments have been made. It would be
similar steps by creating research parks, estalprudent to do this evaluation using sound
lishing aggressive patenting and licensing proaccounting and financial management principles
grams, and modifying longstanding policies to beas early as possible, both to ascertain returns to
more involved and/or helpful to the commercial-the revolving fund, to assess effectiveness of the
ization process, including assisting formation ofinvestment strategy to date, and to guide any nec-
start-up companies (12,32). essary program modifications during the next

USDA established the center in March 1992 two years.

Operations began soon thereafter. The board was Emphases of the center are on non-food, non-
established at the outset, and there have bedeed products derived mainly from plants (as
changes in it since then to reflect new emphasesoted above). Products derived from animal-
and make operations more effective. As of Junbased materials can be no more than 25 percent
1995, 45 projects had been selected and fundedf the investments. A specific aim is to encour-
During FY 1994-95 (the first two years of full age the development of “bio-friendly” products.
operation), the center reports that it invested Project selection is the key step. Rather than
$15.3 million, matched by $43 million from pri- choosing or targeting technologies itself, the
vate partners, in 39 projects. Project selectiongenter has opened its doors to proponents of
management, and funding is presented below. technologies and products. This is a wise

Congress in FACTA authorized funding of approach, based on accumulating experience
$10 million for the center for FY 1990, $20 mil- throughout the country, where the “push” of ini-
lion for FY 1991, and then $75 million annually tiative, drive, and commitment of the inventor-
for FY 1995-2000. Appropriations have been farentrepreneur is generally the first, key compo-
short of these authorized amounts. Total approrent in developing technologies and products.
priated funds have been $4.5 million (for FY Without that personal commitment and capacity,
1992), $7.25 million (FY 1993), $9 million (FY technologies and products have a substantially
1994), and $6.5 million which was rescinded todecreased possibility of being effective.
$5 million (FY 1995). These funds have been The center solicits proposals in the usual way
matched, overall, in a 2-3:1 ratio by private part-and also accepts those that come in over the tran-
ners, with matching on specific projects rangingsom. Proposals must be accompanied by a busi-
from 1:1 (the minimum permissible match) toness plan. Proposals are first evaluated by
7:1 (private:public). For example, the $9 million outside reviewers (selected by center staff) who
appropriation for FY 1994 has been matched byre knowledgeable about the proposed technol-
$25 million from private partners. Given the ogy and product. If the first reviews are negative,
rapid start-up of the program and the staff effecthe board does not receive the proposals. If they
tiveness in selecting and managing the projectg@re positive, the board selects proposals for its
it is clear that more funding is justified. The staffown review of financial capacity and probity and
estimates that the minimum number of staff infor further technical evaluation. This review is
place can handle substantially more projects. It isone through a site visit that includes one board
too early for projects already funded to knowmember and relevant technical experts from out-
whether the investments have been successfudide the board and center staff. Of the projects
The results should be clear in the next year oevaluated, about 10 percent are selected for fund-
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ing. The quality of proposals, however, are suctblending of Bacillus thuringiensiswith biode-
that center staff estimates 35-40 percent warramjradable carriers to provide environmentally
funding using existing criteria. friendly pesticides. Projects funded in FY 1994
There is no requirement for geographic distri-include: building panels from straw; bacteria
bution of the investments. However, it is centerendemic in cotton cellulosic waste that degrades
policy that the location be “blind” to the extent oil; mesquite briquettes as a substitute for coal
possible in initial evaluations. Currently there arepriquettes; utility poles made using a plywood-
projects throughout the country, including Penn{ike core and skin technique; crambe oil for
sylvania, Texas, California, Florida, Michigan, personal care products and surfactants; wheat
Arizona, and the grain belt. By definition, all straw and recycled plastic to form composite
projects must be in rural areas. There is n@jgn posts; potting soil made from tree and yard
requirement as to size and stage of developmegimmings combined with animal manure and
of firms. Current projects are concentrated infpoculated with plant disease-combating micro-
firms that range from early start-ups to medium-grganisms; and, similarly, compost from agricul-
size enterprises. One project has been with e and forestry wastes as a carrier for bacterial
Iarge_ manufacturing company, and_ it was done ifyigcontrol agents (3).
the first yea'r of the center’s operation. FACTA provides for regional centers. These
After reviews are completed and the board e e not established initially because of the start-

gives final approval, contractual relationships aqup of the center and the limited funds. Collabora-
established between the center and the applicarﬁ

A th Hderati N ¢ on has recently been established with two
mong other considerations, terms o repaymenMidwest centers—the Agricultural Utilization
and any equity interest to be retained by the

ter are established C€MResearch Institute (Crookston, MN) and the Kan-
Funding is pro 'aed throuah repavable in est_sas Value-Added Center—which were selected
unding 1s provl ugh repay nv through a competitive process. Initial agreements

ments. Generally the amount is in the $ZE’O’OC)(.)Vvere established in summer 1995. Under the cur-

$300,000 range. One million dollars is the maxi- agreements, the major purposes of these

mum any project should receive. As noted,re ional centers are to assist in review and evalu-
although the minimum private sector match is to 9

be 1:1 (private:public), it has ranged to date fromatlon of proposed technologies; to establish a

1:1 to 7:1. Of the appropriations from Congressfjatabase and clearinghouse for new uses; and to

not more than 15 percent can be for administraprOVide strategic investment information to the

tive services, and not less than 85 percent is to l}éoard on the potential for business opportunities
for the revolving fund. for new uses and products. They are not, how-

Projects funded in FY 1993 include the fol- ever, functioning in the full regional center role

lowing representative examples: ethanol as &S €nvisioned in the enabling legislation.
replacement for methanol in windshield washer Overall, implementation of the AARC Center
fluid; ethanol from woody plant materials; a newiS Proceeding satisfactorily. Prudent decisions
material for furniture and decorative ware fromregarding mechanisms for project review and
waste newspaper and soybean meal; biodies€flection have been made. Sound investment
fuel from soybean oil; biodegradable polymerspolicies are in place, both as to the private-public
from wheat; biodegradable kenaf mats for appli-natch ratios and the form of repayments
cation of grass seed and nutrients; wool waste &xpected. The portfolio of technologies and their
material for cleaning up oil spills; kenaf paper;widespread geographic distribution is appropri-
wood strands flaked from pulpwood timber ate. It is too early to determine the success of the
molded into furniture parts; conversion of kenafinvestments. However, it is useful to note that
into paneling; oil from the new crop Lesquerellatwo companies are already making payments to
as a basis for lubricants and cosmetics; anthe center based on the signed agreements, and a
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third will begin repayments as of January 1,least five different approaches can be considered:

1996 (3). () make technology review and assessment
everyone’s responsibility, and institutionalize it
AGRICULTURAL SCIENCE AND as such throughout USDA; (ii) create a separate
TECHNOLOGY REVIEW BOARD board outside the operational components of
(SECTION 1605) USDA, such as the Technology Review Board;

The Agricultural Science and Technology_('") incorporate technology assessment directly

Review Board was established in FACTA (sec-'”tQ the Joint Council on Food and Agricultural-
tion 1605) for the purpose of providing “techni- S¢iénces, rather than have the board a companion
cal assessment of agriculture science issuedtity to the council; (iv) provide strong institu-
and...[considering]...the impact of technologiestional support for the board, or an equivalent
on agriculture and the social and economic well€ntity at the Secretary level, and give it enough
being of communities.” It is designed to advisestaffing to do its work in respectful relationship
the Joint Council on Food and Agricultural Sci-with the operating agencies; (v) create technol-
ences and the National Agricultural Researclogy review and assessment functions within each
and Extension Users Advisory Board. In addi-of the operating agencies (such as ARS, FS, and
tion, it is to provide assessment of “public andCSREES) to assist with these functi@msl cre-
private agricultural research and technologyate a coordinating mechanism that ensures com-
transfer initiatives...” mitment and collaboration throughout USDA.

The board was established by the Secretary in Clearly, technology assessment and review
1992 and has had five meetings to date, includingre major interests. Consequently, it is reason-
a public forum early in 1995 to review its pro- gple to focus on approaches (i), (iv), and (v)
posed technology assessment protocol (24). Igecause they are “closer to where the action is.”
accordance with Congressional requirements, thﬁpproaches involving the current board (ii) or a

majority of the 11 board members are from the,arjant of it (jii) seem less appropriate because
private sector and represent technology asses[sﬁey are separated from the agencies, even

ment, technology transfer, the agricultural a‘nqhough the current board has a broader mandate

environmental sciences, and international pro; . - : .
L than simply providing advice to the Joint Coun-

grams. The board gave its first report (for 1994) . P pr g N
. ) cil. Whatever is considered, approach (i)—insti-

o the Secretary in 1995. Appointments to thetutionalizin the mandate, importance, and
board are made by the Secretary through the 9 ' P ’

Joint Council on Food and Agricultural Sciences,reSponSIbIIIty for technology assessment, review,

which provides the board with some staff sup-and transfer  throughout USDA—should at a

port. Current budget constraints have, howevefMinimum be taken. Approach (v)—creating

meant little personnel support for the board. Iff€chnology assessment and review functions—is
there is not more personnel support, it is difficult?/SC appropriate. It is substantially more prob-
to believe that the board can make much of &matic, however, because so much of CSREES’
contribution. Compounding this problem is theWork is done through the state and land-grant
fact that the board maintains minimal or no relaPartners. By virtue in the 1980s of federal legis-
tions with other entities in USDA. This is to be lation and subsequent USDA action, the primary
expected, given the early stages of developmeriéchnology review and assessment function for
of the board’s program, but changes must béhese partners rests with them, not with USDA.
made in the future. Given the emphasis on technology review,

A fundamental issue is the optimum locationassessment, and transfer at the state and univer-
within USDA for technology assessment. Atsity levels, this should not be a problem.



Financing,
Organizing, and
Managing the
Agricultural
Research Portfolio | 6

gricultural productivity has increased budget, research investments have been scruti-

rapidly in the United States—more rap- nized more carefully and demands for account-

idly than productivity in the general ability have intensified.

economy. Many attribute a good portion  |n the discussions leading up to the 1995 farm
of this growth to public-sector agricultural bill, agricultural science policy has been put,
research which is conducted primarily throughalong with other agricultural policies, on the
land-grant colleges and USDA research agemegotiating table. Given recent moves toward
cies. In recent years, the agricultural sciencegeer global trade, competitiveness has assumed
have increasingly been asked to do more witlever greater importance. And as components of
less. Questions have been raised about whethesmpetitiveness, environmentally supportable
the old research institutions are still needed, anfinprovements in agricultural productivity, and in
about how they should adapt to accommodatgroduct safety and quality, driven by research,
changes in science, in scientific institutions, inare critical. There is not yet a clear consensus on
society and social attitudes, in government, invhat role government should play, but there is no
agriculture itself, and in the general economy.  doubt that it will be involved in some way.

The post-war years have been characterized The purpose of this chapter is to provide a
by a general growth in congressional interest imyasjs for policymakers to approach agricultural
agricultural research, and political involvement;esearch policy questions—questions concern-
in allocating research resources. Funds eafng the financing, organization, and management
marked for particular purposes, or to be spent i pyplic-sector agricultural research programs,
particular locations, have increased markedlyjncluding accountability provisions—in  an
while other types of funds have increased at @pjective and consistent fashion. The chapter
slower rate or declined. Recently, as a reflectionayiews the U.S. government’s agricultural
of concerns about the size of the governmenfesearch policies and related arrangements for

administration and accountability. It draws on

I Material in this chapter was drawn from the OTA contractor relevant economic prlnC|pIes to_ I:eVIeW and e\_/al-
report, “Agricultural Research in the Public Interest,” by Julian M. uate the past and present pOI|C|eS as a basis for
Alston and Philip G. Pardey, May 1995. considering policy directions for the future.

| 69



70 | Challenges for U.S. Agricultural Research Policy

The primary focus of the chapter is on howUSDA intramural laboratories) to consider a
public sector research can compensate for thgreater use of in-between alternatives, such as
private sector’'s relative lack of investment inregional research institutions, and to allow open
agricultural research. Discussion is not restricte@dompetition among these different institutions,
to whether the total amount of taxpayer fundingwhere appropriate, for available funds.
is adequate. To achieve the greatest gains for The economic rationale for government inter-
society as a whole, a more fundamental rethinkvention in agricultural research is market fail-
ing of the basis for and approaches towardyre—in this case, a socially undesirable situation
financing organizing andmanagingpublic-sec-  that the free market will not correct on its own.
tor agricultural research is needed. Most previoushis leads, logically, to the use of economic
commentators have, simplistically, called forarguments to determine how government can
more federal research dollars. Other public polbest correct the market failure. The particular vir-
icy mechanisms can and should be used, alongie of the economic approach is that it provides a
with taxpayer funds, to increase total private an@oherent, consistent basis for developing, consid-
public investment in agricultural research, and taering, and evaluating alternative approaches
promote a socially profitable mixture of researchtowards financing, organizing, and managing
programs (from basic to applied research; acrossublic-sector agricultural research.
disciplinary areas; across commodity—or.iented Along with the use of economics, there has to
research programs; in terms of geographic relépe an integrated, rather than piecemeal, assess-
vance; among enwronmenta_l and other naturahent of the full range of public policy issues
resource issues). The policy analysis Mustg|ated to agricultural research. Decisions must
include a consideration of different funding pe made concerning the amount of resources
mechanisms—show how they affect the cost ofsederal, state government, and other) to allocate
research (incl'uding who bears the cost' in relgtiouﬂo research, the way research is funded, the types
to who benefits), and how they affect incentivesyt research undertaken, the institutional struc-

for private research. tures related to allocating resources and conduct-
The benefits that public and private researchng research, and the mechanisms for
provide to society are also affected by existindcommunicating the research results. All of these
mechanisms for allocating public sector researclactors are mutually dependent and should be
resources, and for managing those resources Rought through together. Linkages among these
ensure that they are used to greatest effect. Sincgpects are important. Making changes in one
ultimately, individual scientists make many of element (for instance, increasing or decreasing
the critical decisions, the relevant issues extengbderal support for research) without thinking
beyond simply allocating resources to high-pri-through the implications for other elements of
ority questions. Mechanisms to ensure that indithe system (for instance, incentives and institu-
vidual incentives are compatible with the publictional mechanisms for industry-based research

purpose, and some accountability arrangementgypport) could have undesirable and unforeseen
are also desirable. Such considerations lead to@nsequences.

guestioning of the use of political criteria versus
formula funding or competitive grants to allocateBASIS FOR GOVERNMENT

research resources—at least about how the degj-
sions concerning those funding arrangements ajélTERVENﬂON IN RESEARCH

made. O Principles for Government Intervention
A rethinking of options extends beyond the
boundaries implied by the current institutional Spillovers and Externalities
structure (which is dominated by the State Agri-A basic tenet of economics is that the benefits
cultural Experiment Stations, or SAES, and thesociety receives from production and consump-
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tion (in this case agricultural production and con-inappropriability of research benefits: that is, the
sumer consumption) will be maximized when thefirm responsible for developing a technology
costs to society of that production or consumpmay not be able to appropriate all of the benefits
tion are equal to the social benefits it provides. Aaccruing to the innovation. The reason for such
“market failure” exists when private incentives an “appropriability” problem is often that fully
lead to a different resource allocation, and a difeffective patenting or secrecy is not possible, or
ferent product mix, than the socially optimal out-that some research benefits (or costs) accrue to
come. This will happen if private benefits andpeople other than those who use the results.
costs differ from social benefits and costs, so that Appropriability problems give rise to an
private interests and national interests do nogsymmetry between the incidence of benefits and
exactly coincide. For the purposes of this discusthe costs of research. For certain types of
sion, a market failure can be viewed as a sociallyesearch, the rights to the results are fully and
undesirable situation that the free market will noteffectively protected by patents, so that the
correct on its own. inventor, by using the results from the research
Market failures can be caused by externalitiesor selling the rights to use them, can appropriate
Externalities, which can be positive or negativethe benefité. Often, however, those who invest
result when the effects of certain production orin research cannot capture all of the benefits—
consumption activities “spill over” to other parts others can “free-ride” on an investment in
of society. Groundwater that is polluted by agri-research, using the results and sharing in the ben-
cultural chemicals is an example ofnagative efits without sharing in the costdence, private
externality. Free-riding by others on an individ- benefits to an investor (or group of investors) are

ual's research results igpasitiveexternality. less than the social benefits of the investment

and, as a result, some socially profitable invest-
Appropriability and Private Sector ment opportunities remain unexploited. In the
Underinvestment absence of government intervention, the invest-

Market failure in agricultural research seems tdnent in agricultural research is likely to be too
be widely taken for granted: left to its own little.

devices, the private sector would invest too little These conventional reasons for private-sector
in agricultural research. Some incentive prob-‘underinvestment” in agricultural research
lems arise from the economics of the researckxplain the major result from the empirical litera-
enterprise as it relates to the size of farm firmsture concerning different commodities and dif-
The nature of research activity, which is usuallyferent countries: agricultural research has been,
long-term, large-scale, and risky, means that then average, a highly profitable investment from
typical firm in agriculture is not able to carry out society’s point of view. In turn, this suggests that
effective research (although it can help to fundesearch has been underfunded, and that current
it), and institutions may have to be set up on government intervention may be inadequate.
collective basi€. The main reason for private- This is not to say that the amount of government
sector underinvestment in research, however, ispending necessarily should increase. Changes in

2There are exceptions to thgical situation, but even when firms are large enough to find it profitable to carry out some research, there
is still likely to be too little research for the other reasons (appropriability and externalities).

3 This appropriability problem extends beyond relations among single individuals to relations among collectives, such as one producer
cooperative or industry group versus another, and among states and even countries.

4 For instance, the benefits from most mechanical inventions and developing new hybrid plant varieties, such as hybrid corn, are mostly
appropriable.

5 For instance, an agronomist or farmer who developed an improved wheat variety would have difficulty appropriating the benefits: the
inventor could not get the potential social benefits simply by using the new variety himself; but if he sold the (fertile) seed in one year, the
buyers could keep some of the grain produced from that seed to use as seed thereafter.
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government intervention can take many formstechnology, or in the choice of the direction for
Some see it only in terms of increased governtechnology to evolve through research, develop-
ment (that is, taxpayer) funding of research, butment, and adoption decisions. If agricultural
that is only a part of the problem. The federalresearch is to be effective in reducing environ-
government can also act to change the incentivemental externalities, the resulting new technolo-
for the private sector or state governments tgies must be adopted, and if they are to be
increase their investments in private or publicadopted, they must be viewed as privately profit-
research. That government intervention is inadeable. This could happen in one of two ways:
quate implies simply that the nature of the intereither a new (environmentally friendly) technol-
vention should change so as to bring forth eitheogy is privately more profitable than the current
more private investment or more public invest-technology, under the current incentives, or the
ment. In addition to efficiency gains from government acts to change the adoption incen-
increasing the total research investment, the gowives as well. Similar arguments apply to the
ernment can also intervene with a view todevelopment and adoption of technologies that
improving the efficiency with which those consume stocks of unpriced or underpriced natu-
resources are used within the research system. ral resources. Private incentives are liable to lead
in the direction of developing and adopting tech-
Environmental Externalities nologies that consume too many natural

Spillovers and externalities may be relevant notesources, unless government acts to modify the
0n|y in relation to the products from research, bu{ncentives and “internalize” the externalities.
also through problems in the markets for agricul-
tural outputs and inputs, leading to indirect prob-Research Beyond the Farm Gate
lems in research. Agriculture often involvesThe farm input suppliers, and other components
environmental externalities arising from spill- of the agribusiness industry that transport, pro-
over effects of agricultural production on othercesses, and markets farm products, tend to be rel-
agricultural producers (for example, throughatively large firms, large enough to exploit
effects on incidence of pests) or others througleconomies of size in research. The technologies
impacts on groundwater or air pollution that arethey use tend to be mechanical, of a type that can
not compensated through markets. Even in thée protected by patents, or process innovations
absence of market failures associated with théhat can be protected by secrecy. The technology
atomistic nature of agricultural production, andused by agribusiness is often not specialized to
appropriability, there will be problems with agribusiness, and can be adapted from broader
incentives, so that the direction of research wilindustry (for example, refrigeration or transpor-
be biased against technologies that help alleviatation technology). For these reasons, appropri
the effects of environmental externalities and inability problems tend to be less important in the
favor of technologies that make the effects ofagribusiness industry than in the farming indus-
environmental externalities worse. In the absenctwy. Thus, the potential role for the government
of government intervention, commercial deci-(by inference, the chance of market failure) is
sions will tend to produce too much pollution generallygreater in research pertaining to farm-
and preserve too little pristine wilderness. ing than in research pertaining to agribusiness.
Agricultural research can generate technolo- There are exceptions, however. Some parts of
gies that are environmentally friendly, relative tothe farming industry are involved in vertically
the current technology; but it is not sufficient tointegrated structures where research benefits can
invent the technology. The very nature of (negabe internalized (for instance, the broiler chicken
tive) externalities is that it doesn’t pay privateindustry); certain types of technology applicable
investors to make an effort to reduce them, eitheto farming are effectively protected by patents
in the choice of production practices with given(for instance, machinery, hybrid lines of plant
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varieties). Research incentive problems aregricultural research relative to other industrial
important in some parts of agribusiness. In plantesearch. For instance, a number of studies that
breeding, for example, there is “natural” appro-were recently documented by the Industry
priability for hybrid lines, since the crop does notCommission (IC) (13) in Australia showed rates
reproduce itself, but for open-pollinated varietiesof return to industrial research that are compara-
it is necessary to legislate and enforce propertyle to rates of return to agricultural research: typ-
rights to ensure appropriability. ically well in excess of 20 percent, and often
It is important to exercise discretion in judg- ranging around 100 percent per y@&fence, the

ing specifically where the market failures inrate of return evidence does not support a diver-
research are important and where they are nosjon of resources from industrial research to agri-
since government investment in research in @ultural research. Rather, taken at face value, the
particular area is likely to crowd out some pri-evidence on rates of return to both the industrial
vate-sector research. In cases where private-se@search and agricultural research supports the
tor underinvestment in research is not otherwisgijew that resources should be diverted from
a problem, public-sector research azausea other economic activities to both.

private-sector underinvestment. Some reservations can be raised about the evi-
dence on rates of return. Most of those studies
[ Rates of Return to Research have not adjusted for the effects of price-distort-

The payoff to research can be summarized i#d Policies (such as commodity price support
terms of the private rate of return (comparing pri-°rograms) on the measures of research benefits,
vate costs and benefits to the investors in th@" Omission that might lead to over- or under-
research) and the social rate of return (comparingtdtément of the benefits and the rate of
benefits and costs to society as a whole). Alstof€turn (2). Most have not adjusted for the effects
and Pardey (1) have documented the results of &f the excess burden of taxation on the measures
large number of studies of social and privatedf costs, an omission that will lead to a system-
rates of return to agricultural research. The overatic understatement of the social costs and an
whelming conclusion from that collection of overstatement of the social rate of return (9).
results is that estimated rates of return to agricul- On the other hand, a number of factors could
tural research have been very high, typically wellead tounderestimatedates of return to agricul-
in excess of 20 percent per year. The relevartural research, including the omission of spill-
comparison is with the rate at which the governovers  from  agricultural  research into
ment borrows money, typically 3-5 percent pemonagricultural applications and the conse-
year. Since the rate of return to research is mucuences of such things as environmental, food
greater than the borrowing rate, there appears, safety, and social science research that are not
general, to have been a gross underinvestment eflected in conventional productivity or rate-of-
agricultural research. return measures. Allowing for all these potential
It is less clear from this type of evidencesources of error, on balance it seems likely that
whether there has been an underinvestment itlhe rates of return to both public and private agri-

6The IC documented 20 rates of return to industrial R&D (reported in 10 studies of the United States and 4 studies of Japan) to the indus-
try and, where available, to firms in other industries as well as to the nation as a whole. The unweighted means of the annual rates of return
were 26 percent to the industry (standard deviation of 13 percent), 75 percent to firms in other industries (standard deviation of 27 percent),
and 85 percent to the nation (standard deviation of 22 percent). The IC also reported similar evidence on rates of return to industrial R&D in
Belgium, Canada, France, Germany, and the United Kingdom.

" The rates of return may not be fully comparable between agricultural and industrial R&D (or even within those classes), since different
studies make different types of assumptions, use different concepts, and hold different things constant. Such details can have substantial
effects on the estimates and thus are important for making relevant or meaningful comparisons.
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cultural research have been high and that theldess of government revenues, as well as the direct

has been underinvestment. use of government funds both to finance private
research, through grants and contracts, and to
[1 Forms of Government Intervention finance the production of knowledge in a variety

. . . . of publicly administered research organizations.
It is one thing to establish a case of market fail- P y 9

ure. It is another to determine the best action for i i
the government to take to reduce the costs that Public Sector Research Expenditures
society must pay for the market failure. IndeedPublic sector research in the United States is big
taking no action may be the optimal policy. business by most measures. In 1994 the federal
Many interventions are used in relation to agri-government spent a litle more than $64 billion
cultural research. They include improvements iron research, compared with only $178 million in
private property rights (such as recent changes in9498 About $38.8 billion, or 57.1 percent, was
intellectual property rights involving plant vari- spent on defense-related research and develop-
ety protection or “utility patents” for plants), ment, down from its 69.7 percent share of total
enhanced incentives for private researchresearch spending in 1987. In 1994, about
(through the provision of tax breaks, direct subsi$29.1 billion was earmarked for nondefense
dies, or other incentives, for instance), the proviresearch and development, of which federally
sion of public funds for publicly or privately funded agricultural research accounted for just
executed research through competitive grants, &1,142 million, or 1.7 percent of the total.
the creation of new public or private sectorTable 6-1 gives a more detailed, longer-run per-
research institutions (as an example, legaspective on agricultural research spending in the
arrangements under which an industry fund€Jnited States. In 1889, shortly after the Hatch
research cooperatively). Another way to financeAct was passed, federal and state spending
public sector agricultural research is to sell theotaled $859.3 million. A century later the public
scientific results (even public sector organiza-sector agricultural research enterprise had grown
tions such as universities now often patent theito more than $2.6 billion, an annual rate of
research results whenever possible, and sell trgrowth of 8.0 percent in nominal terms. The
product). national system in 1889 was dominated by intra-
These alternatives may all differ in terms ofmural research by USDA. By 1993 SAES
their incentive effects and the total cost to societyccounted for 74 percent of total public spending
of financing research. An intervention is justified on agricultural research, with federal laboratories
only if it improves the situation by reducing operated by USDA making up almost all of the
social costs of market failure—the benefits of theremaining 26 percent.
intervention must be greater than the costs. Dif- The sources of funds for SAES research have
ferent interventions will be more or less effectivealso changed markedly. During their early for-
at correcting different types of market failures;mative years, SAES received a relatively small
they will also have different distributional (or but growing share of their funds from state
equity) consequences. sources. The proportion of funds received from
The dominant U.S. strategy has been to usstate sources peaked at 69 percent in 1970 and
state and federal government revenues to finandeas fallen steadily since to average only 48 per-
public or private sector research. This includexent in 1993. Funding from miscellaneous fees
the provision of tax breaks and other financialand sales (including funds from grants and indus-
incentives for private research, which involves ary checkoffs) has grown steadily as a share of

8 These are in term of nominal or current purchasing power (i.e., undeflated figures) rather than real or constant purchasing power (i.e.,
which would be obtained by using a price index to deflate the nominal figures).
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TABLE 6-1: Long-Run Perspective on Funds for Public-Sector Agricultural Research, 1889-1993.

SAESs?
Year or decade Miscellaneous
average State Federal fees & sales Total USDAP U.S. total

(millions of current dollars)

1889 0.08 0.59 0.06 0.72 0.14 0.86
1890-99 0.22 0.70 0.11 1.04 0.21 1.25
1900-09 0.65 0.87 0.31 1.84 1.04 2.88
1910-19 2.24 1.43 1.09 4.76 4.48 9.24
1920-29 6.01 2.11 2.09 10.21 18.44 28.65
1930-39 8.25 4.88 2.60 15.72 30.68 46.40
1940-49 15.81 7.42 5.44 28.67 40.97 69.64
1950-59 56.17 1910 14.27 89.55 46.08 135.63
1960-69 132.10 42.87 25.20 200.18 109.32 309.50
1970-79 289.13 131.14 63.41 483.68 258.58 742.26
1980-89 646.44 35941 207.04 1,212.89 500.37 1,713.25
1990 927.15 500.86 338.07 1,766.07 614.08 2,380.15
1991 961.73 532.15 358.72 1,852.59 650.62 2,503.22
1992 956.29 582.06 376.52 1,914.87 689.97 2,604.84
1993 960.41 632.39 387.54 1,980.33 692.29 2,672.63

Annual growth rates (%)

1889-93 9.52 6.95 8.93 7.96 8.50 8.04
1980-89 7.87 6.87 9.57 7.86 5.06 7.04
1990-93 1.18 8.08 4.66 3.89 4.08 3.94

SOURCE: Office of Technology Assessment, 1995. Compiled from various USDA sources, including U.S. Department of Agriculture Inventory of
Agricultural Research data for years after 1980.

@ Data includes experiment stations and cooperating institutions for U.S. contiguous states.

b Series approximates intramural research by USDA and consists of total appropriations to the Agricultural Research Service, the Economic
Research Service, and the Agricultural Cooperative Service less appropriations to contracts, grants, and cooperative agreements with the SAESs
made by these USDA agencies.

the total since the early 1970s and now accountSooperative State Research, Education, and
for nearly 20 percent of SAES funds. Extension  Service (CSREES) administered
Between 1972 and 1993, total support forfunds, which include funds dispersed on a for-
SAES grew by 8.5 percent per year in nominalmula basis, some earmarked funds, and funds
or current purchasing power, terms (as shown imade available to the states as part of the com-
table 6-2) and only 2.8 percent in real or constanpetitive grants progral%.The remainder (about
purchasing power terms. About 51 percent of thél9 percent) of the federal funds going to the
federally sourced resources have come fronstates comes from other earmarked funds, funds

91n October 1994, USDA initiated a major reorganization which, among other changes, merged Cooperative State Research Service and
the Cooperative Extension Service into a newly created Cooperative State Research, Education, and Extension Service (CSREES). This
action draws the cooperative extension and research functions together into a single agency for the first time in USDA history.
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TABLE 6-2: Source of Funds to SAES and Other Cooperating Institutions, 1972-1993

Federal Non-Federal
CSREES
Year admin? USDAP Other® Total State Sales Industryd Other Total  Grand total
(millions of current dollars)
1972 71.5 7.0 28.2 106.7 205.5 23.2 16.6 11.0 256.3 363.0
1973 78.2 7.7 29.6 115.4 222.1 28.1 17.7 11.7 279.6 395.1
1974 83.2 8.8 32.0 124.0 2475 324 21.0 12.2 313.0 437.0
1975 92.0 11.1 35.3 138.4 284.7 37.3 24.0 15.0 361.1 4994
1976 104.8 10.5 40.8 156.1 309.7 30.7 28.3 16.4 385.2 541.3
1976° 26.2 2.6 10.2 39.0 77.4 7.7 7.1 41 96.3 135.3
1977 118.9 12.6 55.6 187.0 321.2 391 32.7 21.9 414.8 601.8
1978 134.5 16.5 57.9 208.8 374.9 40.1 34.7 224 472.1 680.9
1979 156.3 211 64.6 242.1 413.5 46.7 37.1 27.2 524.6 766.6
1980 162.8 275 71.6 261.9 456.4 55.9 48.4 30.5 591.3 853.1
1981 174.3 33.3 83.0 290.6 501.2 59.1 53.5 38.2 652.1 942.7
1982 199.2 36.2 107.6 343.0 545.2 62.5 61.3 455 714.6  1057.6
1983 204.9 38.9 95.2 339.0 576.5 65.4 66.7 491 757.7  1096.7
1984 210.5 38.5 103.2 352.3 621.8 66.3 71.0 54.4 8135 1165.7
1985 221.0 35.9 112.4 369.4 678.3 70.5 791 61.5 8893  1258.7
1986 222.7 35.8 140.6 399.1 741.7 69.4 85.1 70.2 966.5 1365.6
1987 230.8 36.8 148.1 415.7 778.9 75.4 93.8 85.1 1033.1 1448.8
1988 247.8 42.2 153.5 443.5 823.4 84.8 99.1 91.1 1098.3 1541.8
1989 261.0 48.9 169.7 479.6 894.4 92.4 111.3 102.1 1200.2 1679.8
1990 272.8 541 188.6 515.5 950.1 102.4 126.6 112.4 1291.5 1807.0
1991 290.8 57.8 1994 548.0 985.9 113.6 134.0 1149 13484  1896.3
1992 316.6 60.7 221.3 598.7 981.5 116.1 143.4 121.0 1362.1 1960.7
1993 331.0 68.6 249.0 648.5 985.4 110.0 146.1 134.8 1376.3 2024.8
Annual Growth Rates (%)
1972-93 7.6 11.5 10.9 9.0 7.7 7.7 10.9 12.7 8.3 8.5
1989-93 6.1 8.8 10.1 7.8 25 4.5 7.0 7.2 35 4.8

SOURCE: Office of Technology Assessment, 1995. Compiled from U.S. Department of Agriculture, Inventory of Agricultural Research, various
annual issues, table IV-E.

NOTE: Includes all state agricultural experiment stations, forestry schools, 1890/Tuskegee institutions, veterinary schools, and other cooperating
institutions.

2Includes formula funds, special grants, and competitive grants.

b Includes monies received from USDA grants, contracts, and cooperative agreements.

¢ Includes contract, grant, etc., monies received from agencies such as the National Science Foundation, Energy Research and Development
Administration, Department of Defense, National Institutes of Health, Public Health Service, National Aeronautics and Space Administration,
Tennessee Valley Authority, and so on.

9 ncludes monies received through industry grants and agreements.

€ Includes appropriations for the transition quarter which covers the period from July 1, 1976 to September 30, 1976.
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derived from USDA grants, contracts, and coop-Such services now account for a quarter of total
erative agreements, funding received from agenfunds, whereas in 1970 they took one-third of the
cies such as the National Science Foundation, thevailable resources. ARS accounts for about one-
National Institutes of Health, the Department ofthird of all USDA expenditures on research and
Defense, and so on. These have accounted forealucation, a share that has remained fairly con-
rising share of the SAES total, well up from theirstant over recent years. Slightly more than one-
33 percent share of federal funds just twdfifth of USDA expenditures on research and edu-
decades ag Revenues from the sale of ser-cation are administered by CSREES, mostly ear-
vices and products (including royalties from pat-marked to go to SAES and other cooperating
ents) account for only 5.4 percent of total fundsjnstitutions, although some of the competitive
Industry funds from grants, checkoffs, and thegrant funds that CSREES oversees are spent by
like still account for only 7.2 percent of the total, agencies within USDA.
although this was one of the faster-growing com-
SZQSQZ of funds received over the past Wqj pyiyate Sector Research Expenditures

The differential growth rates imply a changingThe privat(_a sector committed_ $3.3 billion to in-
mixture of sources of funds, with a rising sharhouse agricultural research in 1992, about 27
of funds from industry sources and, of the gov-P€rcent more than the amount spent on agricul-
ernment funds, a shrinking share of funds fronfural research conducted by the public sector
state governments. Of the federal funding, com{table 6-4)* The amount of privately conducted
petitive grants have been rising relatively quick|yresearch increased nearly 19 fold in the past three
and have grown, along with earmarked fundsdecades, a substantially faster rate of growth than
partly at the expense of formula funding. Someoccurred in the public sector. As a result, for
of these changes are in directions that shoul@very dollar of publicly conducted research in
enhance economic efficiency, such as mord992, the private sector spent $1.27, compared
industry funding, increased competitive grantswith just 94 cents in the early 1960s. But, like the
and less formula funding—but the rate of changdublic sector, the growth in private spending on
may be too slow, and competitive grants mayagricultural research slowed considerably in
still have too small a share. Other trends, such agcent years. From a rate of growth in real spend-
declining state government support and the riséhg on private agricultural research in excess of
of earmarked funds, will not enhance economic&.5 percent per year throughout the 1960s and
efficiency in agricultural research. 1970s, the rate dropped to only 1.7 percent for

USDA both disperses and relies on federathe post-1980 period. The focus of this private
research funds. Table 6-3 details the deploymeriesearch also changed considerably. In 1960,
of federal appropriations to USDA. Since 1970agricultural machinery and postharvest and food-
an increasing share of USDA resources earprocessing research accounted for more than 88
marked for research and education has gone feercent of total private agricultural research. By
research, with a corresponding contraction in thd992 these areas of research collectively
share going to education and extension servicesccounted for only 44 percent of the total, with

10 As a share of the total, not just federal, funds going to SAES, these sources of funds collectively accounted for 9.7 percent of the total
in 1972 and 15.7 percent in 1993.

11 The private R&D estimates are documented in detail by Alston and Pardey (1). They explain that measuring privately conducted agri-
cultural R&D in ways that can be meaningfully compared with the public sector figures is problematic. Invariably, changes and inconsisten-
cies are found in the underlying survey methods used to compile the private sector series. Also, it is often difficult to distinguish in-house
R&D from other activities such as product promotion, or to distinguish agriculture-related R&D from other types of R&D, and the public and
private series currently available are not always strictly comparable in terms of their coverages regarding the pre-, on-, and post-farm
research orientation.
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the share of total private sector research directegsearch and not enough agricultural scientists.
toward agricultural machinery dropping from 43 What should the government do? Government
percent in 1960 to less than 12 percent just thregroduction is only one of several options. Gov-
decades later. Two of the more significanternment research funded by general government
growth areas were plant breeding and veterinaryjevenues is not obviously the best policy in all
and pharmaceutical research. Spending on agrgases, but it is by far the dominant element of
Cultural Chemicals researCh greW the faS'[eSt ang_s_ government response to a private Sector
now accounts for about one-third of total privateynderinvestment in agricultural research. High

agricultural research. rates of return to this investment justify the gov-
_ _ ernment intervention and testify to a substantial
[J Overview of Funding Patterns persistent underinvestment.

These data point to a dramatic shift in the pattern The mix of agricultural research (in terms of
of publicly and privately conducted agricultural the types of research being undertaken), and the
research in the United States over the past two ovay funds are obtained, disbursed, and managed,
three decades. In summary, both the private anare also questionable. Questions can reasonably
public sectors have expanded their annual invesbe raised about the distribution of the total
ments in agricultural research, but private sectobetween the intra- and extramural alternatives,
agricultural research has expanded more quicklyand about the incentives within USDA’s admin-
Within those broad categories the mixture ofjstration of the two programs. Questions can also
activities has changed: not every element hage raised about the processes and procedures
grown at the same rate. Among the changes ifjsed to allocate research resources within the
support for agricultural research, perhaps th@yo proad programs. Of the extramural funding
most significant is the declining share providedthrough CSREES, very little is allocated accord-
by state governments. State government SUPPORiy 1o economic, or even scientific, criteria. Only

for SAES has been stagnant during the 1990s, &o_quarter of the total extramural funding goes
change which has been offset by rapid growth n competitive grants. More than half of the

r/si(tar? ar:rc]i sarlejv,thai%df |3dlsz|try 5urpnprgrtr,]tcomb|nr$ tramural funds are distributed among states by
Some gro eaeral government SUpporie, ., 1as based on their values of agricultural

At the same time, the nature of federal govern- . .
roduction and rural and farm populations,

ment support has changed, with an increasing : o o .
PP g ssentially political criteria that are unlikely to

emphasis on competitive grants and a dWind”n%/ield the maximum social pavoff to the Invest.
role for formula funds. A persistence of such pat Other extramural ?ugds are allocated

terns of change seems likely, and would hav&"ent _ ” "
major implications for the structure, conduct, andfccording to other political criteria, through the
content of public research at both the state angPecial (éarmarked) Grants program.

federal levels. Of course, the rate, as well as the Financing arrangements, as well as spending
direction, of change, is critical. patterns, can be improved. The contributions by

state governments have been declining as a share
GOVERNMENT ROLE IN AGRICULTURAL of the total. And while private sector research
RESEARCH and industry contributions to public sector

research have been rising, the general taxpayer

Government action is warranted if it is believedsti” bears the brunt of the burden.

that the benefits of agricultural research will
exceed the costs. The best kind of intervention i . .

the one with the greatest net national benefit. Ii] Principles for Intervention

the case of agricultural research, the unfettere@he optimal intervention by the government,
workings of the free market produce too littleaiming to reduce the distortions arising from
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inadequate private sector incentives for agriculduced. A significant increase in federal funding,

tural research, would seek to: or federal government action to stimulate

1. optimize the total investment in public sectorincreased funding by either state government or
agricultural research, and the mix of researchindustry, seems to be warranted. Unlike other
while minimizing the attendant problems of agricultural programs in the farm bill, which
“crowding out” private research; involve a net drain on the economy, agricultural

2. minimize the cost of raising the revenues tdesearch is a socially profitable thing for the gov-
finance public sector research by using theernment to do. Concerns about the budget should
least-cost sources of funds: not crowd out agricultural research.

3. organize public sector research institutions so In relation to total funding, prospects for
that they can conduct research in the least-cosxpanding total federal funding for agricultural
way, with a minimum of wasteful replication research seem gloomy, and it might not be the
of facilities and programs; most economic way to address the sustained

4. allocate and use research resources efficientiynderinvestment. Hence, alternatives are dis-
among programs and projects (that is, accordcussed for using federal resources to mobilize
ing to economic criteria, not political criteria), greater supplementary funding from other pri-
minimize transactions costs and administravate and government sources.
tive and bureaucratic overhead, and allow
decentralized decision-making where effec-[] Financing Strategies

tive mceptwe mechanisms are POSS'bIe' Under the present policy, a mix of federal and
Respectively, these four principles relate to

) A . state government funding is used to support agri-
economic efficiency of research in terms of d g PP d

h | fundi b) th ¢ tund cultural research conducted by SAES. In addi-
(a) the total funding, (b) the sources of fun Stion, federal and state governments conduct

(©) inst'itutional organization, a_nd (d). resourc_eseparately administered programs of research.
allocation and management. This sectlo'n considy, primary source of funding for these expendi-
ers these four_ e'e”.‘e.”ts of res_earch policy with fres is the general tax revenues of the federal
view toward identifying poss_lble _Changes thatand state governments—an expensive source of
would lead to greater economic efficiency. revenue¥? (10). Industry funds garnered through

] ) tax incentives, matching grants, or from check-
[ Total Funding for Agricultural Research  offs may be less expensive, fairer, and politically
Agricultural research institutions and policiesmore sustainable when used to finance certain
have evolved considerably since their inceptiontypes of research in order to achieve an expanded
The public sector U.S. agricultural researchiotal public sector research budtet
enterprise is now big business—worth more than Agricultural research may be a public good,
$2.6 billion per year. Correspondingly, private accessible and potentially beneficial to all, but
sector investment in agriculturally relatedthis does not mean that everyone in the nation
research grew to total $3.3 billion per year bybenefits and it does not mean that everyone in the
1992. In spite of the government’s efforts, therenation should pay. Both fairness and efficiency
is still too little agricultural research being pro- are promoted by funding research so that, as

12 Recent studies have shown that it costs society more than a dollar to provide a dollar of general taxpayer revenues to finance public
expenditures. The U.S. evidence indicates that a dollar of government spending on agricultural research may cost society between $1.07 and

$1.25 when the market problems induced by taxation are taken into account (10).

13There are two basic types of checkoff programs: voluntary and legislated. Voluntary checkoffs involve industry members funding cer-

tain activities by agreeing to contribute funding for a common purpose. Legislative checkoffs involve the passage of legeslgtvern-

ment entity (state or federal) requiring certain persons (such as farmers) to pay assessments on marketing or some other act of a particular

product or service.
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much as possible, the costs are borne in propoavailable for agricultural research. Indeed, for
tion to the benefitd? This can be encouraged by several commodities the 0.5 percent constraint
choosing funding arrangements that reflect the@n matching funds is binding; the research insti-
geographic focus and the commodity orientatiortutions are spending 1 percent or more of
of the research. Thus, different agriculturalGVP (13).
research programs and projects call for different Checkoff funding is clearly applicable to
funding arrangements. In particular, a greater usgesearch on a particular commodity. By defini-
of private sector funding through such vehiclesion, this is not basic research. Similarly, check-
as commodity checkoffs and a greater use off schemes tend to be less applicable to research
multistate (but subnational) regional or commod-+hat affects multiple commodities and research
ity research programs is suggested. The federg@hat applies to particular factors of production or
role in both instances may be to develop thehat has an environmental focus, but they need
institutional arrangements, to provide incentivesnot be. However, these issues notwithstanding,
such as matching grants, or both. commodity checkoffs could be used more exten-
Industry contributes very little directly to U.S. sively to support the significant proportion of
public sector agricultural research; it is mostlyresearch that can be identified with a well-
funded by the general revenues of federal andefined commodity (or other) interest group.
state governmenf® This situation should Some of these mechanisms are already in place
change for three reasons. First, industry fundingn the United States but are relatively underused
is a potential complement to other sources oin the sense that only a small fraction of total
funds which, as a practical matter, are likely toresearch resources are generated in this fashion,
continue to leave total funding inadequate fromand the checkoff funds are directed mainly
the viewpoint of both the industry and the nationtoward market promotion.
Second, from the point of view of raising funds The federal government could encourage a
in the least-cost way, mechanisms such as congreater use of such funds for agricultural
modity checkoffs are likely to provide a rela- research by providing matching (or more than
tively efficient (and fair) tax base. Third, in matching) support for programs funded using
relation to allocating the funds efficiently, indus- industry checkoffs. When a combination of
try funding arrangements can be organized tindustry levy funds and general revenues is used
provide incentives for efficient use of checkoff to finance public or privately executed research,
funds and other research resources. there is a clear case for government involvement
Checkoff programs, as a major form of agri-in the administration, management, and alloca-
cultural research funding, can be a practical reakion of those funds to ensure that the public inter-
ity. In 1985, the Australian federal governmentest is adequately considered. It is important to
introduced legislation that provides for groups ofunderstand that industry checkoff funding is not
commodity producers to establish research fundw be regarded solely as a producer “self-help”
based on a checkoff (industry levy), which thearrangement, that is, producers collectively fund-
government will match up to 0.5 percent of theing research on their own behalf and to serve
gross value of production (GVP) of the commod-their own ends. Consumers and taxpayers are
ity. These arrangements (revised in 1989) havaffected by, have an interest in, and should be
been very effective in increasing total resourcesnvolved in such enterprises as much as produc-

14 ncentive problems in agricultural research arise from inappropriability of benefits and free-riding, and may be serious unless some
way can be found to ensure that beneficiaries share appropriately in research costs. Hence, a criterion for efficiency, as well as fairness, is to
whom the benefits accrue.

15The comments here pertain more to the farm production sector than to the input supply and post-farm agribusiness sectors which do
fund and execute significant amounts of research.
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ers. Producer-dominated boards allocating suchstitutional Structure

funds are likely to direct research resourcesn the land-grant system, SAES are substantially
toward work that benefits a narrower set of inter-and physically integrated with colleges of agri-
ests than may be socially optimal. In addition,culture (and, in many cases, extension agencies).
there still may be incentive problems if, within This institutional structure was initially justified
the group of producers and consumers of a con®n the grounds of “complementarity” between
modity, there are different distributions of bene-research and teaching and extension. Although it
fits from different research programs (for is still a widely cited rationale for the continued
instance, producers from a particular region presupport of the land-grant system, the precise

fer research specific to their own situation, whichnature and magnitude of these complementary
may not benefit certain other producers). effects is not always as clear as may be desirable.

What seems to be equally or more important!n any event, it is an open question whether the

: . current number and structure of land-grant col-
to secure industry support for this type of pro- . . .
Y supp yb P Iﬁges, which has changed little over the years, is

gram, is an assurance that funds raised throu ) L

ptimal for today. If we were designing the land-
checkoffs would not crowd out other federal or

rant system today, from the ground up, for con-

s':]atekre]:c?earchlgundlp 9 Ilf dthe use of Commto??gitions in the twenty-first century, the results
checkoffs would not yield an increase in total iont he very different,

research funding, there might be some efficiency - gerigys study is warranted into whether eco-
gains in terms of lower social costs of fundingy, ¢ efficiency criteria justify a land-grant col-
anql greater eff|C|enc_y (_)f_research_ resource a”°rege for each and every state (from a federal, if
cation—but much diminished gains comparechot 5 state perspective). It may be economic, for
W|th a situation Where the ChECkOff fundS WerEinStanCe, to Consolidate some C0”ege programs
additional. This is particularly so since checkoffgng, perhaps, some research programs among
funds are liable to be spent on relatively appliedtates, given that students are much more mobile
work, where the social returns may be relativelyand communications are much better these days
low. If the checkoff funds were not additional, than they were when the land-grant colleges
some loss of efficiency might be associated wittwere first formed. Similar questions can be
the effective diversion of funds from more basicraised about the organization of extension.

to more applied research. Sources of supply for agricultural extension ser-
vices are expanding rapidly. This factor, coupled
[J Research Organization with accelerating improvements in communica-

tion and information technologies, and better-

The appropriate regional and institutional struC-q cated farmers, raises similar questions about

ture for organizing research programs ought Qe cost-effectiveness of investments in agricul-
vary according to the nature of the researchy 5| extension services in the current organiza-
Some issues are clearly national issues and afgyna| structures. These issues are well beyond
appropriately addressed by federal programs. Buhe scope of this present study. The Board on
the federal government can choose whether tagriculture is currently conducting a study of the

address an issue using federal funds in federgland Grant University System, considering both

research institutions, or in state organizations (ofresearch and teaching functions and their interac-
for that matter, in private organizations), or bytions. That study is expected to document in
using incentives to encourage state organizationgetail the nature of the interactions between the
to take joint action. different functions and the evolution.



84 | Challenges for U.S. Agricultural Research Policy

To facilitate some investigation of the poten-appear to have been driven as much by political
tial roles for institutional alternatives, work is and, perhaps, scientific factors as economic ones.
also under way to review the institutional struc-
tures in other Countries, inCIUding AUStraIia, theD Research Fundlng DeCISIOHS, Resource
Netherlands, and the United Kingdom. In each Ohllocation and Management

these countries there have been important recent S
changes in the administration of agriculturalThe current set of institutional arrangements

research, including issues of financing, organiza2PPortions research funds among alternative
tion, and management. Although none of thoséesearch—executlng agencies in ways that have

countries has ever had an arrangement like thidt® €conomic foundation. High measured rates
U.S. land-grant system, combining researchOf return notwithstanding, a sizable share of the

teaching, and extension, their experiences gpotential benefits from the agricultural research

change may provide some lessons for the Uniteenterprise may have been wasted in inefficient
States. resource allocation.

Regional Issues Roles for Economizing

Research spillovers, where results from onéSome would say that the system has worked very
state’s research are adopted in another state Well (high reported rates of return testify to that)
overseas, are important. Individual states magnd, by implication, that we should not spoil a
not be able to capture economies of size anflood thing. There is some truth in that. The pub-
scope in research programs that pertain to largdic sector agricultural research system has
jurisdictions. As a consequence, state-levefichieved a great deal, and it would be undesir-
arrangements are often inadequate. The intram@ble to change it in ways that would diminish its
ral work of the USDA laboratories can often becapacity to contribute to the economy into the
seen as an effort to find solutions to problemduture. By the same token, the fact that it has
that touched several states, but were beyond tHEone well does not mean that it could not have
research capabilities of individual states. At thedone better. Moreover, having done well in the
same time, federal funding oftional programs ~Past might not guarantee continued future suc-
is not always the right policy for addressingCcess, especially considering recent trends in the
underinvestment in research issues that involvgvolving structure and management of the sys-
multiple states. tem that, if allowed to continue, may threaten its
Congress and USDA have also adopted a varfuture effectiveness.

ety of approaches to encourage multistate coop- These concerns include, in particular, the ris-
eration in agricultural research. Support foring politicization of research, including the rise
regional research in SAES has been provide@f earmarked funds and declining state-govern-
both on a formula basis, as earmarked funds, ar@ent support. The rapidly changing economic
more recently (as in the regional centers supe€nvironment in which the research system finds
vised by the Alternative Agricultural Researchitself is also relevant in this regard. Things that
and Commercialization Board, created in theworked in the past may not work in the future.
1990 farm bill) on a competitive basis. The mosiThe public sector may need to reconsider and
concrete development was the institution of theevamp the way it goes about its business.

nine regional research laboratories under the Allocating scarce research resources is an eco-
Bankhead-Jones Act in 1935 to study specifimomic problem. In the system as it stands, too lit-
crops, livestock, and resources issues, and thée use is made of economic analysis, economic
four regional research laboratories introduced inncentives, and the economic way of thinking
1938 to study new industrial uses for agriculturalabout problems. The current system emphasizes
products. To many those developments mighprocesses and politics, the inputs side, and pays
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scant attention to actual performance, the outputsints an otherwise, at least potentially, “clean”
side. There is a notable lack of any systematiportfolio. It is not clear what can be done to
attempt to undertake economic evaluation studreduce the politicization of research. One possi-
ies on agricultural research investments as ahility is to increase the emphasis on demanding
integral part of the resource-allocation processdemonstrated benefits assessment as a criterion
Resources are allocated according to ad hofr funding. Another is, through regular formal-
approaches that may simply serve to reinforcézed system reviews, to systematically expose the
prior prejudice. costs (or their orders of magnitude) of the ele-
ments that cannot be justified on merit.
Economic Criteria
It is very important to institutionalize processesCompetitive Grants
that establish and enforce an economic efficiencompetitive grants, discussed in chapter 3, have
criterion as the primary (preferably sole) basisa great deal to recommend them as a way of allo-
for allocating research resources and for evaluatating public sector research resources. How-
ing research performance, so that researcBver, competing for grants is hard work and
resources are freer to flow flexibly, according '[Oe)(pensive, and if competitive grants are to
economic criteria, to achieve the most good. Adeliver the promised benefits of greater alloca-
simple, singular, economic efficiency objectivetive efficiency, they have to be allocated accord-
coincides with the rationale for public sectoring to efficiency criteria. The same arguments
researclt® Resolving a simple objective also can be applied to USDA's intramural research
allows the development of simple and clear criteefforts. There is no reason why non-SAES orga-
ria for making decisions about how to allocatenizations should not be allowed to compete for
resources, about how to evaluate the outcomextramural funds, as in the NRICGP. Likewise,
from research and, perhaps, about how to rewanthere seems to be no good reason why such a

effort. large share of the USDA agricultural research
budget should be quarantined from competition.
Earmarked Funds ARS will clearly be superior to SAES in some

The current system of formula funding is uneco+esearch areas, and vice versa; in some other
nomic and it is not obviously fair. However, it areas they should collaborate.

may be superior to earmarked Special Grants. Such decisions could be based on economic
Special Grants have been rising relative to otheconsiderations rather than precedence. In general
components of the research pot. If these eathere could be more open competition, greater
marked grants do not crowd out other uses of thpublic scrutiny, and greater accountability for the
funds, they may not be as bad as if they compefeublic sector research effort. This change could
for funds with projects that are justified on merit.be conducted in terms of the economic impacts
Indeed, if they are additional funds, Specialof the research. It is not obvious what implica-
Grants might even be a profitable use of socitions this more open competition would have for
ety’s resources—but that seems unlikely. On théhe balance of funding between the intra- and
negative side, much of what is done in the namextramural research programs, but it would be
of Special Grants is of questionable intrinsicexpected to enhance the total net benefits
merit, and it is visible “pork” that looks bad and through more efficient use of the funds.

16Although research ought to be directed according to economic efficiency considerations at the strategic or programmatic level, differ-
ent criteria may be more applicable at the level of individual projects or individual scientists. Research within broad programs may be best
directed according to well-structured and well-executed peer review. At that level, the critical issues may be scientific merit and technical
considerations, such as the probabilities of research success and the likely lags involved in the research, more than the other economic vari-
ables.



86 | Challenges for U.S. Agricultural Research Policy

Alternative arrangements could be institutedspent wastefully attempting to cause a redistribu-
to reduce reliance on politically based Formulation of grant resources).
Funds and Special Grants for SAES, and to open Different research resource allocation pro-
up the USDA intramural funds for competition, cesses will involve different amounts of particu-
thereby strengthening funding for competitivelar types of costs. For instance, through the
grants. But this must be subject to some caveatproposal process, competitive grants generate
Proposals ought to be subject to review based offormation about research alternatives for deci-
the sole criterion of the expected economic benesion makers. Although they may lower the cost
fits. A poorly administered and corrupted systenyf certain types of information, they also involve
of competitive grants could easily be worse thanelatively high transactions costs. They might
the antiquated, inefficient, and inflexible systemg|so involve re|ati\/e|y h|gh rent-seeking costs

of formula funding. (say, of scientists lobbying for their programs to
be supported). However, these additional costs
Transactions Costs may be justified if competitive grants lead to a

Some have argued that the transactions costewer overall social cost, because they reduce the
involved in competitive grants programs—in cost of resource misallocation. On the other
terms of the costs to individual scientists of prehand, formula funds involve relatively high
paring proposals, and reporting to granting bodresource misallocation costs, which get higher
ies, and the costs of evaluating the proposals artie longer a formula stays fixed (since circum-
deciding which ones to support—are so high thastances change) and relatively low transactions
the programs cannot be economic. That chargeosts. This is not to say the transactions costs are
could be accurate, but relevant alternatives mustero, or that the rent-seeking costs are zero with
be compared, and on a comparable footing. formula funds (there is a fair bit of bureaucracy

Every method of allocating research resourcesssociated with the administration of the funds;
is bound to involve four types of costs:the formulas do or, at least, may change from
(@) information costs (the costs of obtaining reletime to time). Earmarked funds may involve the
vant information on the benefits from different greatest rent-seeking and resource misallocation
types of research projects, on which to base decg¢osts, but they may also involve relatively small
sions); (b) other transactions costs (the costs dfansactions costs. In short, the full costs should
applying for grants, managing them, and adminbe considered when comparing research resource
istering them); (c) opportunity costs of ineffi- allocation procedures. Competitive grants are
cient resource allocation, due to researchelativelyefficient, but that is based primarily on
resources not being used in the projects and pr@ perception that the alternatives have involved
grams with the highest social payoff; andvery significant opportunity costs arising from
(d) “rent-seeking” costs (costs of resources beingesource misallocation.
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