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BIOTECHNOLOGY—USDA PROGRAM PLANS,
REGULATORY CONCERNS, AND PUBLIC BENE-
FITS

WEDNESDAY, JUNE 6, 1984

House oF REPRESENTATIVES,
SuBCOMMITTEE ON DEPARTMENT OPERATIONS,
RESEARCH, AND FoREIGN AGRICULTURE,
CoMMITTEE 0N AGRICULTURE,
Washington, DC,

The subcommittee met, pursuant to call, at 1:45 p.m., in room
1302, Longworth House Office Building, Hon. George E. Brown, Jr.
(chairman of the subcommittee) presiding.

Present: Representatives Penny, Volkmer, Olin, Roberts, Gunder-
son, and Evans of lowa.

Staff Present: Christobal P. Aldrete, special counsel; Peggy L.
Pecore, clerk; William A. Stiles, Bernard Brenrer, Anita R. Brown,
and Gerald R. Jorgensen.

Mr. PENNY [acting chairman]. The meeting of the Department
Operations, Research, and Foreign Agriculture Subcommittee is
called to order.

Today we have several witnesses scheduled to testify. At the
outset, I want to apologize for the absence of other members of the
subcommittee at this time, but there is under consideration on the
floor of the House an amendment to th. agricultural appropria-
tions bill to add $10 million to the competitive grant program, and
of course that grant money would be beneficial to our biotechnol-
ogy research. As soon as the consideration of that amendment has
geen completed, we will see several of those members joining us

ere.

Before I call on our first speaker, I want to insert in the record
an opening statement which would have been delivered by the
chairman of this subcommittee, the Honorable George Brown of
California, and an opening state:nent from the ranking minority
member, Mr. Pa: Roberts.

Without objection, those will be entered into the record.

[The prepared statements of Mr. Brown and Mr. Roberts follow.]
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OPENING STATEMENT OF THE
HONORABLE GEORGE E. BROWN, CHAIRMAN
SUBCOMMITTEE ON DEPARTMENT OPERATIONS, RESEARCH, AND
FOREIGN AGRICULTURE
JUNE 6, 1984 °

Good afternoon. Today we are starting four days of hearings
on topics of special interes. in research, extension and higher
education. I believe this is the first time that all three parts
of our public agricultural system have been addreszced in one =at
of hearings. This is the culmination of our 2k year oversight
process for these programs. The knowledge we have gained will be
invaluabie in making needed changes in Title XIV of the Famm
Bill. *

These hearings will take a moxe detailed lock at a few
program areas of special current interest,. Today, we will look
at the area of biotechnology. Biotechnology is a broad term
encompassing a number of new technologies that allow scientists
to understand and alter cellular and genetic processes. Genetic
engineering is included in this term. Thexe is widespread
consensut that .this is a promising research area and that the
Federal government should play a leading role. As USDA geaxs up
for an expanded biotechnology competitive grants program, it is
timely for Congress to Qquestion how USDA can structure the
program to fulfill a unique 1eaders);ip role in bi.otechnology, as
part of its broader leadership role in the food and agricultural

sciences mandated by Title XIV. This inquiry should
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establish that USDA can effectively operate a high gquality
competitive grants program that will lead to exciting break-
throughs in bilotechnology. It is my hope that Congress will
recognize the unique need for a substantial USDA program, so that
this initiative can build on existing USDA programs. To date the
competitive grants program has not exceeded $17 million. Even
the $50 nillion requested by the Administration for 1985 is an
insubstantial sum considering the needs.

I am deeply disturbed about the recent action of the House
Appropriations Committese on USDA'S IY 1985 budgat. Although
biotechnology compet%tiVe grants seem to be increasing by $10
million, which is only one-third of the request, reductions and
eaxmarkings in other categories mean that basic plant sciance
funding will be stagnant. There is also a dangerous trend toward
minor earmarkings for competitive grants in the bill. 1If these
actions cannot be reversed, it may be necessary to seek an
expansion of the WNational Science Foundation’s biotechnology
program. Witnesses at thesec hearings may offer us guidance on
how to proceed.

The Subcommittee has also asked several witnesses today and
tomorzow to give us 1 update on regulatory and judicial obsta-
cles to testing genetically engineered organisms in the environ-
ment. The recent court injunction blocking release of the first
agxicultural organism and EPA's plans to regulate the ind\;stry
under the uncertain authorities of the Toxic Su);stances Control
Act .both point to a possible Congressional role in statutorily

establishing a reasonable approval process. This process must

.--)
-

-
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protect the public from major risks while allowing the industry
to develop. This issue is 5eing raised for the first time before
this Subcemmittee, More extensive hearings will ke needed,
perhaps Jjointly with othexr Subcommittees, before an optimal
solution can be found. ‘

The £final biotechnology issue addressed by witnesses today
and tomorrcw will be the public benefits resulting from the
likely breakthroughs in the coming decades. The new biotech-
nologies will transform the food and fiber system. For the first
time, policy officials can anticipate the broad effects of a
major new technology. Wise decisions in detexrmining appropriate
public roles may help avoid negative societal impacts and ensure
a pxeponéexance of public benefits.

e will be hearing from a numbexr of non-USDA witnesses today
on these subjects. Some witnesses on subsequent days will also
address these issues. On June 13, USDA witnesses will offer
views on these biotechnology questions and othex issues raised in
the hearings.

I now welcome our first witness, Dr. Baumgardt, who will

represent the NASULGC Committee on Biotechmnology.
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STATEMENT OF THE HONORABLE PAT ROBERTS

June 6, 1984

Mr. Chairman, in the next two weeks wes wlll devote four days |
to examining various aspects of agricuiturai research, aextension
and teaching as a further prelude to determining what changes,
if any, are to be made in Title XIV of the farm bill, This is an
ongoing effort this subcommittee has made over the past two years.

We gtarted with extension oversight in February and March, 1982;
research oversight in June, 1983; and teaching oversight .in
Febxuary, 1984. Next y=ar we are cormitted to developing 2 neow
farm bill and I assume that a title similar to Title XIV of the
1977 and 1981 farm bills will be made a part of the 1985 farm
bill.

Some changes may be needed but so far I have not heard of
any concrete proposals fo. any major changes. As I have often
observed, more attention hawn been paid to ways of increasing
funding rather than legislative changes. What this indicates to
me is that the major efforts devoted to developing Title XIV in
the 1977 farm bill and the correcting amendments in the 1981 farm
bill have produced, for the most part, a remarkable framework for
getting these all-important tasks accomplished.

There is still plenty of time to give consideration to any
needed refinements or changes but time has a way of disappearing
vhen we least expect it, so my advice to all who have an interest
is to work among yourselves and with tha Agriculture Committee

members and staff so that we may develop a reauthorization of
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Title XIV that can be included in the 1985 farm bill with a
minimum of fuss and fanfare. Certain other aspects of that
legislation will prove to be troubling so let us develop this
aspect as harmoniously as possible.

Having said this, there are several issues thatAwe will
consider in this set of hearings that need to be discussed. I
refer particularly to biotechnology and the planning processes.
Further we need to determine if we are devoting enough attention
to higher education.

With regard vo biotechnology there scems to be some conflict
as to whether it will do the job as some envision. One comment
that I have seen indicates that biotechnology, when the subject
matter has been undexr discussion, can newer deliver on all that
has been promised. We have a number of expert witnesses to
discuss the merits and problems of biotechnolegy so we should
be able to address all aspects.

In the planning process we have made great strides in
the last few years of determining our needs and the setting
of priorities. USome would say that we have done this before.
The guestion then becomas, was this a paper exercisa or can we
implement what has been set forth as goals? What can or should
the Congress do to assist in‘this endeavor?

The recent hearing on higher education produced testimony
that we were going to ! s in txouble, if not already so, on the
number of students devoting time to agricultuxal pursuits. This

in turn leads to shortages on down the line in available teachers

and scientists. What progress can we expect in co 'vacting this

Aruitoxt provided by Eic:




situation and again does the authorizing legislation respond to
this evident problem?

All of these issues and others must be discussed in the
upcoming months so that we are prepared early in 1985 to address
the reauthorization of Title XIV. I urge everyone to keep all
menmbers of this subcommittee appraised of their concerns and
recommendations. By all of us working together we can fashion
a product that will assist the research, extension and teaching
community in doing their job which in turn benefits the producers

and consumers of this nation. Thank you.

-

Mr. Penwy. The first witness of a long list of expert witnesses
today is Dr. Bill Baumgardt, associate dean and director of the ex-
periment station at Purdue University.

Dr. Baumgardt, we call you forward to the table, and let you
know that we look forward to your testimony since you have been
a leaser in the area of biotechnology research, and in particular be-
cause of your contributions to what is referred to, as I understand
it, the Silver Bullet Study—is that correct?

Mr. BAUMGARDT. That is correct.

Mr. PENNY. Welcome to the subcommittee.

STATEMENT OF BILL R. BAUMGARDT, LIRECTOR, INDIANA AGRI-
CULTURAL EXPERIMENT STATION, AND ASSOCIATE DEAN OF
AGRICULTURE, PURDUE UNIVERSITY .

Mr. BAUMGARDT. Thank you. It is my pleazure to be here.

As was indicated, I am director of the Indiana Agricultural Ex-
periment Siation and also associate dean at Purdue. It is my pleas-
ure at this time to be serving as the president-elect of the Ameri-
can Dairy Science Association and the Agricultural Research Insti-
tute, both organizations which are vitally interested in biotechnol-
ogy. Put I do speak here today as a representative of the division of
agriculture—NASULGC Committee on Biotechnology, and my com-
ments will be in three categories.

Briefly, I will say a little bit about that committee itself and how
it came into being. Second, I would like to address briefly the roles
of the private and public sectors; and then primarily I want to talk
about the USDA competitive srants program and how it might best
be visualized and implemented in fact.

The Committee on Biotechnology, which f'ou referred to as being
the author of the “Silver Bullet”-—and I will hold that up again for
Kou—we have been assured that all members of the committee do

ave a copy of each of the two annual reports, and the one that we
are referring to here is from November 1983, and I believe each
committee member and staff has that in their hands.

The committee, I think, probably has done more study and eval-
uation of this topic perhaps than any other single group in the
country, especially as biotechnology relates to agriculture. I think
it is a normal part of the continuiig study, evaluation, and devel-
opment process that comes out of the state agricultural experiment

ERIC IS
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station and the land-grant system. In fact, many of the members of
the committee were working on this subject in one capacity or an-
i)'tlil'lel;l prior to April-1982 when the committee was formally estab-
ished.

The committee is continuing to work with several subgroups, and
briefly those areas are: the land-grant institutions in biotechnology;
the second is education and manpower needs; the third is funding
of university-industry relationships; and fourth, national program
leadership and development; and finally, social ethical issues relat-
ed to biotechnology.

Moving to the second topic, after that very brief introduction, to
say a bit about public and private roles, since this was mentioned
in the charter of this committee in this hearing, I guess what is
emerging is obviously a mix of roles and a mixing of sources of
funding. In my view—and I think in general—a public sector re-
search program has lead responsibility for much but not all of the
basic research for educating and training of students, for ensuring
apLlication to a wide variety of the needed agricultural plants and
animals, in this case.

On the other hand, I see that certainly the private sector has a
responsibility for much but perhaﬁs not all of the applied research
and development, but they also have to have access to basic re-
seatch findings at an early time. And, for that reason, among
others, many of the private institutions and organizations have es-
tablished very sizable in-house basic research programs of their
own. These organizations, and many other of the private sector, of
course, also, support research in the public sector.

One point I would like to make here is that while much of the
research arrangements with industry in the past and up to the
present represents a 1-to-1 relationship, one company anr? one uni-
versity, I do perceive an expanding role of what I would call & con-
sortia concept wherebiy several companies may join together and
support research of a fairly basic rature at one or perhaps several
universities, and then share in the early window on that technolo-
gy as well as sharing in the scientists that are being trained
through that process.

I would add, and want to stress, however, that I believe it is in
the public interest, the public’s best interest, that much of the
basic research be done in the public sector and be funded by the
public sector. I believe that to be true for several reasons, one of
which is that I think many of the most fundamental discoveries are
best done that way, made public, so that they can be appropriat:eRv
exploited by scientists in all areas, whevher public or private. And,
second, I think it is appropriate that scientists be trained in this
public arena and with the public funds.

Now, the base support for the public funding of biotechnology re-
search of course coincides with the Slate and the Federal Govern-
ment. The State agric:*wral exneriment stations, again, I think,
represent a good example of how this can and should work. Experi-
ment stations, of course, established and funded through the Hatch
Act, is truly a Federal-State partnership and the States are carry-
ing a very major load of that program.

For example, in 1981, for every $1 the States received for agricul-
ture research from the Federal Hatch funds, they put in $4.69 of

« 14 vyl
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their own State money. This base program has many advantages in
terms of providing that continuity and enabling long-term research
to be done and providing the airay of disciplines necessary to
attack a field such as biotechnology.

Our committee, the Biotechnology Committee of Land Grant As-
sociations, surveyed the State agricultural experiment stations to
determine what the size and scope and nature was of present activ-
ity in biotechnology, and I ar pleased to report to you in the pub-
lished report also that there are 579 projects underway at the
present time just in the State agricultural experiment stations on
biotechnology involving 283 full-time equivalents of faculty, and ac-
tually that is 650 faculty people working on it; in other words, 650
minds devoted to this study.

A total activity at the present time in the agricultural experi-
ment stations across the country are $40 million.

In addition, we surveyed, with the help of USDA, the effort un-
derway now in ARS, and learned that 94 projects in biotechnology
are currently active in ARS, and that involves 78 full-time equiva-
lents of scientists.

Another survey is being made by the committee at the present
time to get it similar information on all of the rest of the communi-
ty within the Land Grant Association, and we hope to have that
available later this year.

Our committee has done other things to help foster appropriate
private and public funding relationships, such as issuing draft
statements on tax considecations, patents, guidelines for industry-
university contracts, faculty consulting, and this type of thing. But
overall, I think our committee has been active in terms of raising
issues, attempting to address the important ones and to seek some
leadership role in bringing about solutions.

Finally, then, I would like to spend the remaining time on the
structure of the USDA grants program. The committee has pro-
posed a program, as I suspect you are aware of and are very sup-
portive of—what has come out as the USDA program. I think they
are very compatible. We approach this in the Biotechnology Com-
mittee from the point of view of surveying and analyzing what
effort was underway, what scientist power existed now, and where
the greatest impacts could be made 1f additional funds were made
available. We looked at the needs for equipment for students to be
trained and then developed a grants program that we felt would
help meet those needs.

I would want to emphasize that the key issue we kept in mind in
putting together a concept of such a program was that it must
excite the kinds o cutting edge science that can he brought to bear
on the most signi.icant biological problems facing agricuiture. We
need the best mincs to work on this important problem.

The program, as visualized by the Biotechnology Committee,
which we ontli=ed in this report, called for a program of $70 mil-
lion. That would have had $24 million in individual research
grants, $16 million in multidisciplinary research grants, $1 million
for young investigator awards, and $5 million for post-doctoral and
senior post-doctoral fellowships, and $24 million for equipment
grants for that total of $70 million.
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Some questions have been asked: Could the system effectively
absorb that $70 miltion? And we feel in all honesty this is a mini-
mum really to make the kind of impact that can be capitalized on
at the present time. Just one way of looking at that is to indicate
that if this program would be utilized only by scientists in biotech-
nology in the State agricultural experiment stations, which is not
correct, there would be a much wider audience; but if that were the
case, only 23 percent of those scientists would have the opportunity
to be recipients of funds. So the capacity is there to effectively uti-
lize a program of the $70 million-plus magnitude.

We stress that for the program to have the desired impact it
must be added to base funding. It cannot replace existing kinds of
funding. I have already spoken to why that base funding of Hatch
and State and other existing public funds are so important. We
also spoke under the operations of such a program that it should be
open to all scientists so that we can, in fact, bring the best minds
to bear on important agriculture problems. It must have peer
review panels, a proper program counsel, and other details to make
it a strong science effort.

Some specific questions have been raised apparently about some
subsets of the program, and that one of those was related to: s
there a need, or what is the need for multidisciplinary grants pro-
grams? And I know that a speaker later in the session will make
reference in some detail about the McKnight Foundation. proposals,
and I would simply want to say that our committee endorsed that
concept, and that is what we had in mind in terms of the multidis-
ciplinary research proposals.

I would hasten to add that sometimes we get misled by thinking
that an individual research proposal means only one scientist.
More often than not, an individual research grant does have sever-
al scientists working on it, although there is one PI, or principal
investigator. So don’t be misled by thinking that an individual
grant does mean you are supporting the work necessarily of just
one scientist. There may well be several receiving funds in that

way.

But certainly the field of biotechnology is complex. It is an ideal
place to have an enlarged effort for a multidisciplinary effort, and
we would strongly endorse that in the program. .

Another question has been asked about the size and the short-
term nature of competitive grants. Let me simply state that we be-
lieve it is important that these grants be funded at an appropriate
level per award so that significant findings can be made, and that
level, in case of an individual research grant, we think should be in
the area of $100,000 to $125,000 per year for that grant. This would
allow some meaningful research to be done.

Now, we understand and grant that many of the current pro-
grams are being funded at levels less than that, apparently on the
decision that it was better to get some money to more scientists
than to get adequate funds to fewer scientists. I do not wish at all
to discuss or debate the wisdom of existing programs, We would,
however, argue for this program that this level be maintained inso-
far as possible; that is, that significant levels of funding be made in
the area of $100,000 to $125,000 for individual grants, and at least
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$200,000 for a multidisciplinary grant so that the right teams can
really be brought together and get the job done.

In that vein, I would like to add I think it is very important that
the $50 million cap that currentl{ exists in the competitive grants
program, title XIV of the farm bill, be removed in the revision that
will be coming up soon. We would urge the committee’s attention
to that particular trade.

Mr. PeEnNY. Dr. Baumgardt, if you don’t mind gielding for a few |
minutes, I need to go and record my presence and then vote on the |
Brown amendment to add $10 miifion to competitive grants. |

Mr. BAUMGARDT. Please do.

Mr. PenNy. I will rush back, and hopefully I can bring a few of
m; colleagues with me.

Thank you.

[Recess taken.]

Mr. PeNNY. Here we go again. Let’s give it another try.

I have some news about what just happened. We were supposed
to get over there for a notice quorum. Pending that, they had a
standing vote on whether to take up this amendment. That vote
was not successful so I don’t know what Mr. Brown is going to do
at this point. But he told me to come back and keep things rolling
?eée. And we may or may not get another shot at that amendment

ater.

Please proceed. I think you are somewhere on page 9.

Mr. BAuMGARDT. My next point is that the question has been
raised for linkages between wllm)at we might call the traditional sci-
ences like plant breeding and genetics and molecular biology. We
want to assure the committee thet this linkage is already well un-
derway in many parts of the system. It is one of the examples of
the agricultural experiment station. Plus, it also provides the link-
age for technology transfer via the cooperative extension service.

Furthermore, we want to assure the committee that the proposal
as viewed by our Biotechnology Committee recognizes the need for
this type of linkage, and we feel this would be one very appropriate
f1‘31:'1tcse for use of some of the multidisciplinary research grant ef-

orts.

So, finelly, then I would like to present my views and the views
that I believe are also of the committee on how the 1985 biotech-
nolog}' increase could be most effectively utilized, and I am doing
this: I am sticking with, if you will, the figure of $28.5 million. I
think that is the only realistic thing we can do at this time, and I
think that is a minimum figure, and I feel quite comfortable in
speaking in those terms.

Given that reduced level of funding from $70 million, which we
assume was a realistic, modest level to the executive budget re-
quest of $28.5 million, we would recommend that emphasis be
placed on the research grants categories. Furthermore, we would
recommend that the individual and multidisciplinary grants both
be funded, and perhaps something in the area of the same ratio as
proposed, which was a 60-40 type of split, and that could allow, for

| example, for about $17 million in individual research grants, or,
let’s say, 150—at $100,000 per Kear each, plus some equipment, and

‘ could allow $11%2 million for the multidisciplinary research grants,

’ which perhaps could fund 50 of those at $200,000 per year.
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We realize, of course, that that does not directly address the very
important infrastructure needs of the system; that is, the training
of graduate students and the supplying of equipment which is so
costly in this area. However, we would urge that special attention
be given to encouraging graduate student participation in these re-
search grant progsams. After all, actually having a graduate stu-
dent work on a real research grant is the best way of providing
training to that student, anyway. So we would encourage their par-
ticipation in these programs.

Also, we would encourage allowing some funds to be kept per-
haps aside at the start to fund some equipment in the regular re-
search grant category, making sure that certain grants to acquire a
piece of equipment at some particular level can be adjusted or
taken care of.

Beyond those adjustments, we would recommend implementation
basically in accord with the carefully developed scientifically sound
proposal that we think we originally made. And, in summary fash-
lon, that is, first of all, program areas to establish a thorough un-
derstanding of the genetics, biochemistry, physiology, metabolic
control, and developmental biology of plants, animals, and mi-
crobes to provide the basic scientific knowledge needed for the de-
velopment and application of the new biotechnology in agriculture.

Second, in both areas of individual and multidisciplinary re-
search grants, we would stress thnse areas where there is the
greatest need and where the best ideas for advancement come
forth. Initially, it should focus on how genes work, how they can be
beneficially manipulated for the benefit of agriculturz in those
crops and animals that are most needed and useful there.

The program should have a strong mission orientation in that
regard, in other words, of targeted basic research. A group of lead-
ing scientists should be brought in to lay out the specific criteria
for these areas, to point both the areas of greatest need and .also
the areas which they feel are ripe for picking, if I may put it that
way; in other words, areas that are ready to capitalize on and
make some great strides forward. It is very important, in our view,
to keep the scientists involved in designing the final program.

Operational procedures should include, first of all, grants that
would be investigator-initiated, peer reviewed, and awarded on a
competitive merit basis. Second, the program should cover the
basic principles utilizing plants and animals and microbial systems;
and the program should be open to all scientists in public and pri-
vate universities, experiment stations, research institutes, and gov-
ernmental laboratories.

I do thank you for the interest on the part of this committee in
this very significant program. We believe that with the foundation
which would be laid by this enlightened program, we would have
within our power the capacity to ensure the leadership of the
American agricultural and food system and the security of the
world’s food supply.

That ¢ompletes my prepared statement, and I would be pleased
to respond to some questions, if you would have them.

[The prepared statement of Mr. Baumgardt appears at the con-
clusion of the hearing.]

Mr. PENNY. Thank you, Dr. Baumgardt, for your testimony.
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Barlier in your remarks you mentioned consortia agreements.
Can you give some examples of companies and universities in-
volved in those types of arrangements?

Mr. BAumGARDT. I would say that most examples to the present
time are really in fields other than biotechnology. I would stand to
be corrected on that by some later person that appears here this
afternoon. But there are many examples from the engineering and
electronics field, and many of these have had their start at least, or
some of them have had their start, through the NSF sponsored uni-
versity-industry research program which has been a system where-
by NSF would help get the system going, would provide some re-
search funds for a period of time, and then industries would be
picking up the funding over that period of time. So after, say, 5
years, the program would no longer have NSF funding but would
have industry funding going along with the base funding support
from that institution.

But, again, the concept in these cases—specifics vary, but the
concept is that it is a group of companies who have an advisory
committee who have input into exactly what research will be
funded year by year. They have access to a rapid window on that
technology. They may or may not participate in licensing arrange-
ments of things that might come out of the program and be patent-
able and licenseable, but they do participate in the program and in
the early access to the findings.

Some of our conversations would indicate that in the area of bio-
technology there is potential for this type of a thing to occur, and,
for that matter, I think many of the companies believe it should be
a basic research-oriented type of thrust. And I don't really visualize
that the ownership patentable licensing kinds of issues would be
significant in a properly constructed university-industry consorti-
um.

Mr. Penny. You also mentioned in your testimony several
States—or you mentioned that several States were beginning to set
aside moneys for this kind of research.

Can you give some examples of States and what kinds of dollars
they are obligating?

Mr. BAUMGARDT. Yes, sir. I really had hoped to be able to do a
bit of a survey, and I guess I would have to say that time did run
out. But I know, for example, without figures at my fingertips, that
North Carolina and New York have programs going at the present
time.

I am aware, for example, in Oklahoma that the Governor pro-
posed start-up funds of a $15 million level to be matched by private
industry to build facilities and to equip programs in the biotechnol-
ogy area, and I think they now have something like $13 million
committed from the private sector to go along with that.

California, I understand, has $40 million for high tech research
last year in this area at the University of California at Davis.

Texas A&M University, in fiscal year 1984, began a new continu-
ing program I believe of about $1.6 million for the systemwide agri-
cultural experiment station biotechnology research; and they also
are actively working to leverage that with individual industry re-
search grants.
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The Florida legislature has made an appropriation for this area.
In my own State of Indiana, we are still working with that process.

But I was interested and noticed as I was coming in yesterday, in
the USA Today paper there was a cover story on “States Helped
Build Firm, Strong Base,” and they did make reference in that ar-
ticle to one of the State structures that has been put in place;
namely, the Corporation for Science and Technology, and this is
now a private operation but with State furids to help get this very
kind of thing started.

We have a proposal in for $1.5 million for biotechnology research
and agriculture, and that has passed the first two hurdles and has
one hurdle remaining. So, again, I think these kinds of efforts have
been stimulated or have been speeded up by the attempts to really
focus on the issue and get the word out on what the opportunities
are.

Mr. PENNY. When you mentioned just a few minutes ago about
money being made available to start the necessary research but
then being picked up and carried on in the private sector, is that
the kind of thing you were calling a spike thrust? Or were you
talking simply about the initial money helping a public institution
get the program started and then finding its own way to keep it
alive within that public institution?

Mr. BAuMGARDT. I was speaking there of, for example, the NSF
univeorsity-industry research program, and I think that type of
funding which would come in until the industries picked it up was
really the carrot to help encourage the industries to get invoived to
do their part.

Again, I would backup and say that I visualize the total thrust,
the total funding mix, even in the public university sector, that
funding mix should include State funding, should include Federal
fl}l);lding, and should include private industry funding. It takes all
three.

So, in the one case. I was saying that maybe even to get some of
the private industry funding, this would be fostered by having that
started by a Federal agency and then over time industry comes in
and does what I am saying is their part, but that is apart, separate
from a continuing leg on the three-legged stool that must be met
by Federal competitive grants funding, or the more basic research
parts of it.

Mr. PENnY. What do you see as the effect of the injunction ban-
ning release of genetically engineered life forms?

Mr. BAUMGARDT. First of all, I would say we are all very con-
cerned and interested in quality science being done, in safety being
assured, and those things. Therefore, we most certainly do not take
it lightly. We think it is important that the system be thoroughly
evaluated in light of all the testimony and the things that have
been brought forward.

However, to address your question specifically, there is no doubt
in my mind whatsoever that if a process is not arrived at that will
enable research to move forward, that this field of science in the
United States will be very seriously impacted and will be held
back, and there will be problemns of moving forward with much of
the essential research that should be done.
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But, again, I would emphasize we certainly want to do that re-
search in the appropriate kinds of restraints and situations. We
want to make sure we are doing it in a correct and safe way. I have
confidence that the s¢ientific community can do that, and I would
hope that the efforts in that direction can be kept within science-
oriented agencies.

Mr. PENNY. Do you think—and this is one last question on a dif- |
ferent aspect of this whole issue—do you think there is some risk |
that we could find just a few private sector companies dominating
the biotechnology developments?

First of all, if you feel that that is a risk, tell me how you think
we can help avoid that through our public policy in this area?

Mr. BaumcarDT. I think that industry is attracted, by and large,
to where the good science is, where the good science is taking
place. Therefore, a competitive grants program of the type that we
are talking about would help ensure the broader coverage of indus-
try participation and would also help keep more companies in-
volved by being able to make contacts with different universities.

So I think the Federal funding enhancement and enlargement
would, in fact, help to involve more companies, because each of
them do work out some arrangements with a university, and I
think it is a partnership that will, in the end, yield the greatest
benefits for all.

I would really be reluctant to speculate as to how many compa-
nies of what size may finally come out, but I do not think it is
going to be a small field. I think there will be a significant number
of companies of modest size. There will be a few giants, no doubt,
as there are now, and will continue to be.

Mr. PEnNY. Dr. Baumgardt, I really appreciate your testimony
and your responses to my questions.

If there are other questions by members, as they arrive we may
call you back or we may submit those questions to you for your re-
sponse.

But thank you again for being here.

Next I would like to call on Dr. Robert Rabin, Acting Assistant
Director, Biological, Behavioral, and Social Sciences at the Nation-
al Science Foundation.

Dr. Rabin, thank you for joining us today. Your entire testimony
will be submitted in the record, and you may proceed.

STATEMENT OF ROBERT RABIN, ACTING ASSISTANT DIRECTOR,
BIOLOGICAL, BEHAVIORAL, AND SOCIAL SCIENCES, NATIONAL
SCIENCE FOUNDATION

Mr. RaBin. Thank you, Mr. Chairman.

My name is Robert Rabin, Acting Assistant Director for Biologi-
cal, Behavioral, and Social Sciences at the National Science Foun-
dation, and I am appearing at the request of Dr. Edward A. Knapp,
Director of the Foundation, in response to your invitation to testify
at this hearing.

This is an opportunity to introduce Dr. David T. Kingsbury, who
is sitting behind me, and he is the President’s nominee for Assist-
ant Director, Biological, Behavioral, and Social Sciences at NSF.
Dr. Kingsbury is professor of medical microbiology and virology at

\
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the School of Public Health, University of California, Berkeley.
Also, he is scientific director, Naval Biosciences Laboratory, at the
university. Upon his assumption of the Assistant Directorship at
Iggg, I will resume my duties as Deputy Assistant Director for

This subcommittee has performed an outstanding service by con-
ducting extensive hearings since 1982 on critical issues in sgricul-
tural science and education. The National Science Foundation and
the National Science Board have been pleased to participate in
your efforts,

Iam garticularly pleased also to acknowledge the cooperation be-
tween the USDA and NSF. It is strong, constant, and productive. It
has included participation in domestic and international interagen-
¢y committees, joint planning and funding of research, and joint
participation in symposia, review panels, and publications.

Cooperation between our agencies began as early as 1951, soon

after NSF was established. At that time, S.B. Fracker, Assistant to
the Administrator of the Agricultural Research Service, asked
Alan Waterman, NSF’s Director, if it would be appropriate for
USDA to send research proposals on photosynthesis to NSF to be
reviewed and considered for funding. Dr. Waterman welcomed this
chance; interactions between staff that began shortly thereafter
stalrted a long, fruitful reiationship that was to increase consider-
ably.
In 1976, NSF played a major role in helping USDA set up its
competitive research grants program, and both agencies continue
to work together to ensure the success of this relatively new USDA
program.

I believe this more recent history has been reviewed by this sub-
committee and by the House Science and Technology Committee
during Dr. Eloise Clark’s tenure as Assistant Director of NSF. It is
Stting to close my remarks on this aspect by reminding the sub-
committee that Dr. Wendell L. Roelofs was awarded the 1982 Wolf
Prize in agriculture for his work on pheromones and their practical
use in insect control. Dr. Roelofs’ research was sapported by NSF.

Mr. Chairman, let me turn tc a central issue of these hearings:
biotechnology. You will recall the testimony of Dr. Charles E. Hess
last February 7 before this subcommittee when he appearad as a
member of the National Science Board. He spoke strongly in sup-
port of the new biotechnology initiative proposed in the fiscal year
1985 budget for USDA. He was reflecting both his personal and
NSF’s concerns for the welfare of this initiative in its journey
through the congressional budget hearinﬁs.

I should apprise you of events since then in which Dr. Hess has
figured. In late February, the National Science Board agreed to
dedicate a substantial part of its June meeting to a discussion of
biotechnology. It appointed Dr. Hess to lead a task group of the
Board in developing the issues and background papers. I have been
privileged, in leading NSF’s staff in support of this effort, to work
closely with Dr. Hess.

Also, the Board recently elected him as its Vice Chairman. I be-
lieve that these actions will have a salutary effect in continuinI%
what has been a mutually advantageous relationship between NS
and the USDA.
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The Board'’s deliberation on biotechnology will center on several
topics: One, its relevance to our national interests; two, the major
national needs to support biotechnology; three, the role of the Fed-
eral Government, particularlg in basic and applied research; and
four, specifically, NSF's role both current and future. The Board’s
discussion with us and their recommendations will have a very
useful influence in shaping the Foundation’s policies and activities.

Mr. Chairman, biotechnology is not a new human activity, and it
is not the province of a single Federal agency. Mankind has em-
gloyed it to ferment grain to produce industrial alcohol, to make

read, to create vaccines, and to produce penicillin. These are ex-
amples of what is called old biotechnology.
ew biotechnology, however, is the child of Federal research sup-
port mainly in our colleges and universities. It continues to be nur-
tured by the funds from NSF and agencies whose missions are
rooted in public health, agriculture and energy, and to a much
lesser extent, defense. The faith of the Congress in dedicating sub-
stantial funding for research from the early 1950’s onward is being
rewarded and reinforced by the frequency of results and the prom-
ising potential for increased national industrial economic growth.

New biotechnology comprises three primary groups of technol-
ogies: recombinant DNA technology, cell fusion technology, which
includes hybridoma technology and somatic cell genetics, and bio-
process engineering. The application of these to agriculture is in its
infancy, but their use has been enticingly referred to in the recent
report to the Congress by Secretary Join R. Block with which you
are fa;niliar: “Needs Assessment for the Food and Agricultural Sci-
ences.” .

Historically, NSF has provided financial support to the study in
plant and animal systems of fundamental genetics, cell physiolegy,
cell culture biology, nucleic acid chemistry, biochemical engineer-
ing, and microbial process engineering. Findings from these areas
have provided the bases for the exciting technologies of today.

One of the most valuable applications of biotechnology that also
receives support is the use of gene splicing, cell fusion and biopro-
cess engineering methods as tools in research projects themselves.
They are often critical to experiments in biology, chemistry and en-
gineering,

This last point deserves emphasis: Simply having a collection of
techniques utilizing the manipulation of DNA or the fusion of cells
does not constitute an established technology which requires only
an occasional fine-tuning. Deficiencies in our knowledge impede
the continued developments of these techniques for use in basic sci-
ence and their ultimate commercial application.

Thus, in providing a powerful set. of tools for biological research,
biotechnology has accelerated scientific discovery in areas where
the commercial application of the technology itself is not immedi-
ately obvious. The traditional role of NSF in the support of basic
research has been to encourage new ideas and approaches proposed
by the scientific community. Generally, regard for their applicabil-
ity to a practical commercial problem has been of secondary impor-

ance.

It was because the community that NSF serves saw great oppor-
tunities in the plant sciences—to better understand structure and
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function at the molecular level with “new biotechnology” and so-
phisticated instrumentation—that we embarked on a substantial
effort to convince the board, our management, the administration
and the Congress to increase our ability to su%port this work.
Acting on its conviction that plant science could benefit from the
remarkable advances in molecular biology evident from studies of
viruses, bacteria and animal cells, the board recommended and
management agreed to substantial increases in the Foundation’s
budget. Between fiscal year 1983 and the request for fiscal year
1985, the budget has increased 86 percent for research ir plant sci-
ence.

Mr. Chairman, if the Congress appropriates fiscal year 1985
funds for NSF's use in the plant sciences at the administration’s
requested level, we estimate that we will obligate $58 million next
year. This is a 70-percent increase over the funding in fiscal year
1981 which was $34 million. But not all of this increase is allocated
to plant molecular biology. About 43 percent, or $25 million, will
support research in ecology, systematic biology, population biology
and ecosystem studies.

Last year, the Foundation held its first competition for postdoc-
toral fellowships in plant biology. The new program was inaugurat-
ed to enhance broad interdisciplinary approaches to plant research.
It responded to the need, (1) to catalyze more extensive use in plant
research of the techniques developed in research with microbial
and animal systems, and (2) to provide support for young scientists
in these most promising areas of research in which the demand for
scientists is increasing.

In 1983, fellowships were awarded to 24 ynung scientists who had
earned the doctorate degree after January 1, 1980. These were se-
lected from 194 applicants. The new fellows included 14 women. In
1984, in the competition recently concluded, 20 fellows, including 5
women, were selected from 128 applicants.

The fellowships are for 1 year and are renewable for an addition-
al year. Each fellow is free to select an American or foreign institu-
tion for further study. Among the 44 fellows selected, only 8 chose
to work abroad; and of the latter, 5 elected to study at the superb
national plant laboratories in Australia. Plant genetics has been
the most popular field of study among the disciplines in physiology,
cellular and molecular biology.

Now I would like to briefly note soine findings of a survey spon-
sored by NSF. It was conducted by the Higher Education Panel of
the American Council on Education. The conclusions are prelimi-
nary and may be revised later. Last autumn, 210 doctorate-grant-
ing institutions were questioned about plant science programs, and
remarkably 90 percent responded. 165 reported graduate programs
in plant biology.

These institutions received about $200 million in research sup-
})ort. Half came from the Federal Government; 34 percent came
rom State governments. Industrial sources provided only 10 per-
cent.

Approximately 8,000 1glrraduate students were accounted for in the
survey. Federal research grants supported only 20 percent of them,
and only 3 percent had Federal fellowships. State governments sup-
ported 12 percent; foreign governments supporte1 10 percent; and

24
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industry’s contribution was T percent. The institutions themselves
supyported 30 Bercent of the students.

For the 1,000 postdoctoral students, the Federal support picture
is considerably different. Federal research grants suf:ported 54 per-
cent, while institutional support in this group shrank to only 7 per-
cent, the same figure for State governments and industry. Federal
fellowships accounted for 6 ?ercent, and foreign governments 12
percent of the total support of this population.

The graduate programs are attracting many women. They com-
prise 30 vercent of the full-time graduate students, post-doctorals,
and research associates. About 20 percent of doctorate degree re-
cipients were women.

‘The United States is training substantial numbers of foreign stu-
dents. About 1,600, 20 percent, of the full-time graduate students,
and about 330, 83 percent, of the postdoctorals hold tempora
visas. Of the 1,600 foreign graduate students, 1,200 are from devel-
oping countries, as are 130 of the 330 postdocs.

The land grant institutions dominate the graduate programs in
glant biology. They account for 80 percent of the research funding,

0 percent of the faculty, 80 percent of the graduate Students, 80
percent of the Ph.D. recipients, and 70 percent of the postdoctorate
scholars.

Finally, this survey revealed that the disciplires of plant molecu-
lar biology, biochemistry, and genetics were those most cited as
having a shortage of personnel in postdoctoral training positions,
permanent research associate positions at the Ph.D. level, and in
tenure-track faculty positions. Data from the surveyed institutions
also agreed with other data collected by the Congressional Office of
Technology Assessment and the National Research Council: Indus-
trial positions in plant molecular biology, biochemistry, and genet-
ics are in greatest demand.

These findings have policy implications for individual agencies
and for Federa ?onsorship of research and training generally. As
for NSF, I would note that the budgetary growth which I men-
tioned is a recent event. The discoveries of the 1970’s that make up
the new biotechnology were possible because the United States in
the 1950s and 1960s chose to build world leadership for itself in the
life sciences.

From 1968 to 1982, Federal funding for nondefense research in
real dollars shrank. This adminis:ration realized that we can’t live
off past investments so long without renewing them, and has em-
phasized plant biology.

The _heart of our program is the single principal investigator-
funded research project. In fiscal year 1983, grants from NSF's biol-
ogy programs averaged $20,000 per year in constant 1972 dollars.
Each grant included both total direct and indirect costs. Only in
the past 2 years has the attitude changed; modern biology can no
longer be viewed as a cottage industry. It is unreasonable to think
that U.S. leadership can be maintained without increasing substan-
tially our investment per award. 1 have the same opinion about the
USDA’s competitive grants program.

The survey by the American Council on Education indicates that
industry’s support of plant science research in acaderme is 10 per-
cent of the total, or about $20 million. Industry supports 7 percent
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of the graduate students and about the same percentage of post-
docs. Industry, at least presently, clearly expects the Federal Gov-
ernment to be the chief patron of research and training.

The data confirm what I have heard privately from industrial
R&D officials. Yet, industry will continue to be a major beneficiary
of the Federal investment. If land grant universities remain domi-
nant in plant science graduate programs, and if the need in both
academe and industry is chiefly for people trained in the “new bio-
technology,” it seems obvious to me that the Federal financial re-
sponsibility must be better balanced among the agencies.

In 1984, NS¥'s budget of $33 million, the USDA’s budget of $15
million, and the Department of Energy’s budget of $11 million for
competitive research grants for modern molecular studies of plants
totals $59 million. NSF accounts for 56 percent of this. .

Since NSF doesn’t focus its efforts on agricultural research, we
really need, as Dr. Keyworth, the President’s Science Adviser, has
said: “. .. a substantial program of complementary research
within USDA.” Given this, I believe that in the future we can real-
ize what new biotechnology promises for agriculture: improved vet-
erinary vaccines, plants that thrive in arid or salty soils, pest- and
infection-resistant plants, and crops that can fix nitrogen from the
air.

Thank you. I will be pleased to answer your questions.

[The prepared statement of Mr. Rabin appears at the conclusion
of the hearing.]

Mr. PEnNY. Thank you, Dr. Rabin.

You indicated earlier in your testimony that you did not treat
commercial applications as the primary consideration in deciding
which research to purgue.

Is there any consideration given to the high cost research areas
that are unlikely to be undertaken in the private sector if the Gov-
ernment doesn’t in fact do those?

Mr. Rasnt. I would appreciate it if you would indicate to me
what you mean by the high cost areas.

Mr. PENNY. Maybe I shouldn’t say high cost areas, but areas that
maybe aren't viewed by the private sector as having a big payoff
once the research is done. Increasing seed proteins is an example.

Mr. RaBIN. And your question is, do we consid2r those possibili-
ties in our priorities?

Mr. PENnY. Yes, sir.

Mr. RaBiN. The primari driving force is the quality and the ex-
cellence of the science. It has been for 34 years of the Foundation’s
history, and continues tc be. In the peer review process, judgement
rests first on the quality of the science proposed. When I speak of
this, I speak primarily, sir, of the research directorates that spon-
sor basic or fundamental resesrch.

There are other units or programs—and I think Bill Baumgardt
mentioned that earlier—of the Foundation to deal with the indus-
try-university cooperative research centers and industry-university
cooperative research grants. Some of those activities undertaken in
those areas are, indeed, valued by and examined by committees of
industrial scientists working together with the academic scientists,
and those that are undertaken very often have that joint review
behind their sponsorship.
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But if it is primarily Federal suppurt, then I must admit that our
first goal is the quality of the science: )

Mr. PENNY. I was also interested in the statistics on the kinds of
students we have in our graduate programs. You had, I think, a
statistic of 1,600 foreign students; is that right?

Mr. RaBin. 1,600, yes, full-time graduate students are foreign;
that is right.

Mr. PeEnnY. In all of this, you didn’t give an interpretation of
what these statistics mean, especially with that number of foreign
students involved.

Where are they going and what are our expectations of that for-
eign student population?

Mr. RaBiN. Since I am not an academician, I would attempt only
an opinion for this particular question. My feeling is that the ex-
pectation would be both on the part of the sender and the part of
the receiver countries that the students would probably return to
their home bases. Obviously, from past experience we know that
some percentage of them would like strongly to remain ‘n this
country, and may indeed find positions of employment in this coun-
try for longer periods of time beyond their training.

What heartens me—although I don’t know if it is an interpreta-
tion, but an opinion again—what heartens me is that 1,200 of the
1,600 foreign graduate students are from developing countries. I
feel that there is a stronger sense of obligation on the part of the
sending country, therefore, to expect the return of those students
well trained and to be able to take the training and apply it to the
country’s needs.

I also feel that having had the opportunity to study in the
United States gives those 1,600 an excellent relationship with U.S.
scientists across oceans, countries’ borders, and s> forth, ta contin-
u}ia that which their studies in this country originally provided
them.

Mr. Penny. Thank you. I don’t have any further questions, but I
would call on the chairman of this subcommittee.

The chairman has indicated to yield to the ranking minority
member, Mr. Roberts, for any questions he might have, first.

Mr. RoBerTS. I thank the chairman, and I apologize to my Chair-
man and my colleague for my late arrival to the subcommittee’s
hearing.

But I want to welcome Dr. Rabin and thank you and the other
witnesses for your very good testimony. I have no questions at this
point.

Mr. PEnNY. Mr. Chairman.

Mr. BrowN. Thank you very much.

Dr. Rabin, I have been impressed by your testimony. I think it
gives a good picture of d responsible response to an area of big sci-
entific problems as far as the NSF is concerned. I, too, was im-
pressed by the figures that you gave on the number of foreign grad-
uate students in this area. .

I wonder, do you happen to recall any further breakdown
amongst those in Third World countries as to where they might be
coming from?
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Mr. RaBIN. I don't think those data are available. If we have
them, there will be some later, but I don’t think we went that far
un a country-by-country basis.

Mr. BrowN. I had the experience of traveling in India in Decem-
ber, talking to some of these American-trained agricultural scien-
tists who had returned to India. Genurally speaking, they all raised
the same sort of problem: Most of the underdeveloped countries in-
cluding India did not really have the capability to fully utilize, to
provide the research facilities and other things that these scientists
really should have to be of most benefit to their country. Which in-
dicates to me the possibility that we ought to strengthen our pro-
grams of helping them build their scienitfic infrastructure as well
as providing the trainirg for them.

I wonder if you would comment on that.

Mr. RagIN. I agree with your assessment. I think it is a matter of
a national Federal commitment both at the administration level
and the congressional level to deal with this as a philosophical
question. To what extent should the United States extend beyond
its borders that capacity to train foreign students, bring them in,
and offer them the place to go back to which would be most recep-
tive for them.

I think you are absolutely right in the sense that in Europe and
in the United States, the infrastructural capacity to serve scientists
is very strong. Supplies, instrumentation, and equipment are in
place. The capacity of this Nation to respond to the needs of the
research community is not duplicated anywhere else.

Largely, then, is a matter of not only training your students but
to what end. How we debate or deal with the issue of to what
degree we should go in service to foreign nations, in helping them
to set up an infrastructure capable of receiving the students we
train is a very difficult matter.

I think if I said anything, it would be shooting off the top of my
head without reslly an adequate understanding of what you have
already visited and understand far better than 1.

Mr. Brown. I don’t want to belabor this, but the real thing that I
am interested in is why in both absolute numbers and percentages
we have this preponderance of people from the Third World show-
ing a deep interest in this relatively recent emerging field of re-
search. Is it possible that they are better informed about its signifi-
cance in the development of their agriculture, which in most of
these is most of their economy, than we are in this country?

Mr. RaBIN. I think that is probably true. I think it is a question
that their interests and their individual capacities to produce agri-
cultural products, considerably influence their economies and thus
their need for highly trained specialists,

This is a huge country. We have tended to see the shift to what I
call new biotechnology as an evolutionary process. To foreign stu-
dents coming over and expecting the capacity °f this new knowl-
edge to be translated into new products, whether of agricultural or
pharmaceutical nature or what have you, probably represents a’
tremendous hope on their parts, and I think that that is about all I
can saly about it. Whether it is realistic or not is another question
entirely.
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Mr. BrownN. We have just gone through the exercise this after-
noon of trying to get the House to lock more favorably upon the
full funding of the administration’s request for biotechnology. The
bad news is that we didn’t succeed in increasing the funding. The
good news is that at least half the members of the Appropriations
Subcommittee dealing with this told me that they thought that we
were right in this regard, and that when they went to conference
with t":e Senate, that they would be much more favorably inclined,
but there is a reluctance here to overturn your chairman’s well-set
views on some subjects.

We were not able to prevail, but I am relatively hopeful that the
final result will be close to what the administration requested.
Now, this is still a relatively modest sum, less than the Foundation
is providing this year. The criticism that the chairman made that
this is too rapid an-expansion of a program, even if it were very
valuable, leads me to ask you the question. You have given some
figures on how rapidly NSF has moved ahead in this area in a rela-
tively short time. I think you said a 70 percent increase in 8 years?

Mr. RaBIN. Four years.

Mr. BrowN. Four years. What can you tell us of your plans for
the next 2 or 3 years? Do you feel you have leveled off or are you
still on a curve, or what is your estimate?

Mr. RaBIN. I will devote all energy at my disposal to see that
that increase at the same rate or better goes on.

Mr. BrowN. That is encouraging. If we could break the logjam in
the Department of Agriculture, it would be doubly encouraging for
our future progress in this field.

I thank you very much for your testimony.

Mr. RoseRTS. I would just simply make the observation on behalf
of my chairman, when he went up against the streamroiler on the
floor of the House a few short minutes ago, like the famous bird,
the phoenix, he will rise again to fight another day. I think that
message is well accepted by the people. He fought the good. fight.

Mr. BrowN. Thank you, Dr. Rabin. We appreciate your testimo-

y.
The next witness is Dr. Ralph Hardy, Member of the Board on
Agriculture, National Research Council, Natirnal Acadeiny of Sci-
ences and Director of Life Sciences Research at Du Pont. Doctor,
welcome to our subcommittee.

STATEMENT OF RALPH W.F. HARDY, MEMBER OF EXECUTIVE
COMMITTEE, BOARD ON AGRICULTURE, NATIG.VAL RESEARCH
COUNCIL, NATIONAL ACADEMY OF SCIENCES

Mr. Harpy. I am Rslph Hardy, here as a member of the Nation-
al Research Council’s Board on Agriculture, 8 member of Cogene,
the Committee on Genetic Experimentation, which is a committee
of the International Council of Scientific Unions that deals with
the genetic area. I am also currently an employee of E.I. du Pont.

I appreciate the opportunity to comment on the U.S. agricultural
research and technology area. I am especially delighted at this
time, because I think we are poised at one of the most exciting op-
portunities that has existed in agriculture for probably the last 50
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years. Some of my friends have commented that we are looking at
an opportunity not unlike the vit- nin nutrition era of the 1930s.

What I would like to do is bric..y comment on the activities of
the Board on Agriculture, comment on the challenges as we at the
Board on Agriculture see U.S. agriculture facing in a dramatically
changing world, and then to speak to some of the roles that science
and technology can play, in enabling U.S. agriculture to cope with
this changing world.

The Board on Agriculture is one of the eight major program
units of the National Research Council which functions under the
National Academy of Sciences, National Academy of Engineering
and Institute of Medicine, and addresses issues in plant and animal
sciences and renewable resources. It provides advice and guidance
on science and policy questions at the request of Federal agencies,
and also at the initiation of the board itself.

Examples of some of our current activities include a review at
the request.of USDA of their biosciences activities in ARS. The.spe-
cific objective of this review is to identify areas that will pay high-
est dividends in terms of the new biotechnologies in:agriculture.

We also are looking at the new biotechnologies in agriculture to
ﬁrovide a national strategy for biotechnology in agriculture.- We

ave another group that is looking at the com{;etency needs in ag-
ricultural research, and another group that is looking at strategies
for the management of gzsticide—resistant populations. There are
other programs as well being looked at for possible initiation at
this time. .

Let me now comment on the challenges of U.S. agriculture in a
dramatically changing environment. I think the environment of ag-
riculture worldwide is changing more dramatically than at any
time heretofore. These are partly national changes, they are partly
international changes. There are aspects such as consumers who
will continue to expect low-cost food, but are beginning to think
about food in terms of long-term health, and will probably make
choices in the future in terms of the health-promoting aspects of
foods more so than they have done up to now.

We are looking at the economics of farming, which are relatively
uncertain at this time. It ic an economics built on a technolg
that has been constructed for, we might say, maximum yield. We
have had a whole set of technologies, such as those in breeding, fer-
tilizers, plant protection, veterinary pharmaceuticals, artificial in-
semination, mechanization, and so on, that made these maximum
yields possible. It seems in the future that we may have to develop
and select technologies that can produce maximum return.

We also have issues of environment itself, there are pollutants
that can imxi:ct farming as well as pollutants that may be farm-
generated. Also, hostility exists somewhat in certain fractions of so-
ciety toward chemicals and toward.biological innovations.

We clearly have limited resources in agriculture. The area of soil
conservation is one of growing concern. The area of adequacy of
water, the efficiency of water use will certainly become more im-
portant to our agriculture in this changing environment.

Energy, although it is not center stage at the moment, does have
a key role in agriculture in terms of the energy requirements in
fertilizer and fuel, and undoubtedly at some time down the road
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energy cost components will again become troubling for agricul-
ture.

"As well as these national issues, there is a set of international
factors, the fact we are so successful in producing commodity
grains that we need to export a large proportion of those grains.
Export markets grew in the 1970’s, but we learned that they are
subject to dramatic year-to-year variations. Such fluctuations may
represent changes in other exporters, subsidies, et cetera, or it may
represent countries that are aggressively moving to self-sufficiency
themselves, or even, as in some cases, a movement from importers
to self-sufficiency to becoming exporters. So, clearly, in this chan%-
ing, dynamic, and increasingly interdependent world, our agricu
ture has vulnerabilities that it did not have heretofore.

There also has been discussed in earlier testimony this afternoon
on changes that the impacts of evolving technologies will provide.
Clearly, one feels that the new biotechnologies are going to be very
important in terms of our agriculture production and in terms of
our agricultural input industries. New biotechnologies should pro-
vide a lot of advantages for maintaining, or maybe hopefully in-
creasing our competitiveness.

At the same time, but probably longer term, we need to look at
what biotechnology will do in terms of the world balance of agricul-
tural competitiveness, and I might suggest the hypothesis that
these biotechnologies, as was brought up by the chairman a few
minutes ago, may have in the longer term more beneficial impacts
in the productivity of countries outside the U.S., outside the devel-
oped world, than within the developed world.

Examples that I might suggest are technologies that would
enable the aluminum toxic soils of South America to became
highly productive, technologies that might in fact produce wider
climate tolerances-in plants and allow, for example, the USSR to
be a more steady producer of its needs. Thus, we need to prepare
ourselves to cope with such changes that may be accomplished.

With such changes through the new biotechnologies, that I think
are clearly on the horizon, what then can we do to better the posi-
tion of U.S. agricultural production and input industries to cope in
the future. Research and technology is very key. At the top of the
list I would put people: In recent decades has I-don’t think agricul-
ture obtained its fair share of the most creative minds.

The National Science Foundation special postdoctoral fellowships
mentioned earlier are a very creative way to attract these minds
outside of agriculture into agricultural research. I think we have a
major responsibility to inform young people, at a decisionmaking
time in their lives, about the c]l":'allenges that agriculture offers at
this time, so that more of them will be attracted to solve-some of
these very challenging and very exciting problems.

After people, I would emphasize training. Clearly, we need to
train our scientists in the new technologies. We not only need to
train new scientists, but we need to establish programs to retrain
established scientists in these newer technologies. One of the diffi-
culties that I foresee at this time is the inadequate number of sci-
entists trained in_the agricultural sector that are at the cutting
edge of biotechnology, and so there will be a somewhat difficult
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period in the short term in providing enough internal training ca-
.pabilities to meet the training needs that exist.

The third ingredient of this changing environment in research
and science to cope with is the funding area. Clearly, we need new
research initiatives to meet these challenges. If one looks at the
health science and the medical field, competitive grants over the
last several decades have enabled that area to build a significant
base of science, on which to provide new technologies and new op-
portunities.

The agricultural community a few years ago initiated a modest
competitive grants program. I am encouraged by the modest com-
petitive grants program at USDA that is being proposed for the
fiscal year 1985 budget in the biotechnology area.

As previous speakers have indicated, t.ere is substantial addi-
tional need beyond the dollars that are being now proposed, and
one would hope that aggressively in the next few years one can
provide additional dollars.

I would like to comment briefly on the type of competitive grants
that I think might be most useful. Historically, most of our com-
petitive grants have been single-investor- single-discipline grants.
Because of the multidisciplinariness of agriculture, I think it is de-
sirable that a percentage of these, a percentage established in ad-
vance of competitive grants, be in fact for multiinvestigator, multi-
discipline initiatives. These will address more effectively the prob-
lems that exist in agriculture. As the following speaker will com-
ment, the McKnight Foundation is a modest example of that type
of multidisciplinary, multiinvestigator initiative.

In addition to the advantages in terms of doing the science, I
think there are major advantages in multiinvestigator, multidisci-
pline initiatives in terms of training people. We need scientists who
are going to be very comfortable in working across disciplines. In
general, our training system at this stage does not create these
multidisciplinary scientists, and I think such training in the future
would provide scientists, whether they work in industry, in Govern-
ment, or in academe, training in an environment that would make
them comfortable in win-win games in multidisciplinary interac-
tions.

I comment next about facilities, especially the instrumentation
that will be needed to do biotechnologies significantly different
what is used now in established type technologies. We are clearl
geing to have to provide funding to update our facilities to matc
the needs of these sciences.

The science end technology opportunity, as I mentioned in my
opening comments, is fantastic at this time, but the science and
technology opportunity is not unique to the United States at this
time. If ve compare what we are doing with the United Kingdom
or with Australia, I think we have some cause for concern.

I recertly had the opportunity to be a member of an outside.
review committee for the plant industry division of the Australian
Commonwealth Scientific and Industrial Research Organization. I
was impressed by the advances that they have made in inserting
the newer technologies broadly across their plant science research
activities.
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Clearly in these areas, the new techniques including genetic en~

gineering, monoclonal antibodies, and other bioengineering areas
are going to he key, and I think as our base of information expands
there will be sets of other techniques.that will also become impor-
tant. . ’
There have been many activities up to this stage that have iden-
tified what are the priority areas that should-be pursued. I mention
one example, and this is not to exclusively indicate, but only an ex-
ample, the 1982 Cosepup report [Committee for Science and Engi-
neering for Public Policy] indicated what it thought were priority
areas in the plant sciences, and it is my understanding that a simi-
lar activity will be going on in 1984 with respect to the animal-sci-
ences. »

We need, clearly, to expand the science base in agriculture.
These new technologies will rely on molecular levels of approaches
as opposed to nonmolecular levels in the past, and in general we do
not have a very good base in identifying what are the target'mole-
cules that will be important in terms of genetic engineering in
plants, or in terms of genetic engineering in animals.

We need to move toward understanding what are the regulatory
aspects in gene expression, regulatory in the sense of turning on
and turning off gene systems, because I am convinced that that
lfmowledge will be key for the agrichemical input industry -of the

uture. .

We alsoneed to recognize that we are not restricted to the genes
that nature has so far evolved. Chemistry is at the stage now
where we can begin to think about designing genes which could be
superior genes and improve various aspects that we may wish in
creps or in animal situations.

These new technologies then, we can say broadly, are.expected to
provide products, processes or services for many needs of animal
and plant agriculture. They will clearly have high potential for the
United States, but also for other developed couritries, less devel:
oped countries, and the centrally planned economies. These prod-
ucts are expected to decrease the cost of production, increase yield,
reduce vulnerability to stress and pests, stabilize yields, reduce
risks, and expand the useful world cropping land.

Where are we at this stage? Model gene transfers have already
been accomplished in experimental plants and animals, and one ex-
pects that within the next year or so transfers of simple-agronomic
traits in plants and possible use of .characteristics in domestic ani-
mals wilFbe accomplished. However, it must be recongized that
these new technologies are relatively untested. Qur enthusiasm is
high, but their utility for the most part remains to be demonstrat-
ed in the marketplace. ‘ : ‘

If we fund and create a substantial new base of scientific infor-
mation in the agricultural sciences, we are going to have to aggres-
sively develop effective technology transfer. Various experiments
in'industrial university relationships are occurring at this time and
from these experiments we' will find the ones that are useful to du-
plicate, and the unuseful ones, hopefully, will .not' be followed.
There are also various groups meeting such as the academy’s group
that is concerned with a dialog between university, Government,
and industry people. . - :
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With an expanded thrust in agricultural science, it is clear also
that we need to think about accountability. With an expanded
thrust we are going to have to set in place a sophisticated way of
evaluating the scientists and evaluating the science that is occur-
ring. That sophisticated way certainly has to emphasize quality,
and I hope would not emphasize only quantity such as the number
of papers that might be published.

et me summarize, then. U.S. agriculture production in input in-
dustries will need to compete in a more rapidly changing world en-
vironment. Many factors support this accelerated rate .of change.
Several factors, people, training, funding, facilities, programs, tech-
nology transfer, and accountability are identified as key to provid-
ing a strong base of science and technology to maintain, or hopeful-
ly even increase, the competitive position of our U.S. agricultural
industries. .

I thank you, and would be happy to answer questions.

[The prepared statement of Mr. Hardy appears at the conclusion
of the hearing. . ‘

Mr. BrowN. Thank you very much, Doctor. Mr. Roberts.

Mr. Roserts. Yes, Mr. Chairman, I do have questions. .

I want to thank you, Dr. Hardy, for an excellent statement. On
page 8 of your statement you note, and I am quoting here: “The
economics of farming is changing drastically with the future of
many farmers uncertain.” I would say that is certainly a true
statement out in my country. Then you go on to sey in the next

paragraph on page 4: “Future agriculture research may need to

focus on reducing -costs of production in order to maximize return
rather than maximize yield.”” Can you tell me where you are in
this kind of program? I know my farmers would love to reduce
their costs of production.

Mr. Harpy. I think one can make a rational case that the new
biologies should allow the generation of technologies that may be
lower cost in terms of inputs then maybe some of the technologies
that we have now. If one, for example, looks at seeds as the ulti-
mate result of some of this new {.chnology—seeds are a relatively
easily reproduced and not hugely energy consumptive, for example,
as is a fertilizer.

Having said this, ‘one has to admit, however, that we are very,
very early in identifying how to do these particular things. The ex-
ample of a self-fertilizing nitrogen-fixing plant is often brought up
by the press. Yet the reality of that.occurring in a reasonable time-
frame I would. judge is fairly remote. That is one of the imnore com-
plex things that I think you could address.

On the other hand, there are simple, single gene-type situations

that within a few years we are going to be able to move and.ex-
press. )
Mr. RoserTs. On page' 7 you go into, in the second paragraph:
“Research is needed to provide the basis for making higher value-
in-use products than commodity grains. Such‘technolggy could sig-
nificantly increase the competitive position of U.S. preduction agri-
culture”..Could you go into that a little bit more?

I was intrigued and I must admit I didn’t pick.up everything you
said about making the Soviet Union astea 1 producer. That cer-
tainly got my ears to perk up. I wondeved if you could amplify a
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litile bit on that. I am not sure I really unders'and what you are
saying in that second sentence. : !

Mr. Harpy. We have had a historic ability in this country to
overproduce, especially in the grain area, well beyond our own
needs, and maybe beyond the world’s ability, the rest of the world’s
ability to pay for what we have produced. We have seen that-in our
commodity grains in.recent. years.

There have been thrusts.in the past—there were thrusts, as I un-
derstand it, in the 1940’s in terms of developing regional laborato-
ries within the USDA, to seck ways of developing new uses for ag-
ricultural products. I think with the new sets of technologies that
we have at the moment, that it is appropriate for us to reexamine
not only what will these new technolegies do for us in terms of the
production end of agriculture, but what will they do for us in terms
of converting agricultural products to something that has hiﬁh
value in use either within the United States or external to the
United States. X -

Again, I cannot give you hard examples of what the specifics
would be. I think there is a major opportunity for us there.

Mr. RoBerts: If you need some samples of hard red winter
wheat, I know where you can get some. . .

On page 12 you state:

We need also to understand the regulation of gene expression in plant and animal
cells. Such knowledge will be a key in developing molecules to turn off or turn on

genes at desired times. This ability to regulate genes may b the key to the agri-
chemical input industry of the future.

I told the chairman I would not steal his line, but this sounds
like a designer gene of the future. At any rate, do you mean to say
that you think you can come up with, down the road, something
that would make it possible for Chairman Brown and I to put
FIFRA on a long-term basis? p
Mr. Harpy. That is a little complex to respond to. .
Mr. Roserts. That is an unfair question for anybody, I under-
stand that. \ N
Mr. Harby. I think it is reasonable in our evolving knowledge to
suggest that we will be able to identify small synthetically f)ro-
duced molecules that will enable us to turn on activities in a plant
at an appropriate time in its growth cycle. Say, for example, we
may incorporate into a plant the ability to make a_.toxic substance
to insects. In general you are probably not going to want that toxic
substance produced throughout the whole life of the plant. .
In fact, as it approaches the marketable stage you probably want
very little of that’ toxic substance so that it would not carryover
into the food chain. What I am suggestin% here then is, with these
| new genes that we put into plants, we will be designing molecules
| to cause their expression, their functioning, at specific useful times
| in the growth phasge of the plant. One could make the same argu-

ment in the animal agricultural area. , ‘
| There are one or two examples now known in science where we
‘ can point to exactly an example where that is occurring, where a
| small molecule is causing the turning on of a particular gene that

would not, without ‘that smeli molecule, be turned on at that time,
| so it is not phantasy. It is a long-term projection, and I think it is
| an important opportunity. : .
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Biotechnology is going to be important, I think, to all of these
segments of our society. it will be important to our agricultural
production industries. It is going to be important to the competi-
tiveness of our agriculture input industries, which will be key, if

we are the leaders, in terms of substantial export market of those

agriculture input materials.

Mr. RoBerts. Do you have a kind of policy sharing with the De-
partment of Agriculture to the extent that if a breakthrough would
occur in any of the examples that you have indicated with our com-
petitor nations in terms of ferm exports--this is a rambling rose
question—that you could infcxrm the Secretary of Agriculure and
those of us who devote most of our time to egriculture program
policy, that you could say, look, down the road 2 years from now
we are very close to a breakthrough in regard to—let’s just take
the Soviet Union, and they will become a more steady supplier.

Obviously, if that is the case, barring embargoes and things of
this nature, that really puts a different light on the supply man-
agement policy alternatives that we have to consider before the full
committee, and as a matter of fact was a subject of debate on the
floor today. I am just wondering, does the left hand know what the
right hand is doing at the USDA down the road in terms of these
warning flags?

Mr. Harpy. I doubt that industry would be the one that will
have the best tie in terms of, for example, is a crop that is going to
be aluminum-resistant being developed in Scuth America, or is a
crop that is going to be more climate tolerant being developed in
the U.S.S.R. I think there are other sources that one is going to
have to rely on, other than industry. Industry’s focus is going to be
more on those agriculture input industries where industry feels
there is an opportunity to market products.

Clearly, we are going to have to watch carefully what is going on
in the rest of the world, and my hypothesis—and it is only a hy-
pothesis, at this stage—is that biotechnology long term may have
more impact outside the United States than within. That it may
reduce thé competitive advantage of U.S. production agriculture,
and this is a long-term situation.

Mr. RoBerTs. That is what I am talking about.

Mr. Harpy. Well beyond the year 2000. I think we need to get
the best minds together to address the reality, the best thinking in
terms of is that highly prebable. If that is highly probable, then we
need to start to do research in terms of whet other crops, what
other products can we produce.

Mr. RoBERTS. Are you sharing this kind of information with the
USDA? That is really what I am asking.

Mr. Harpy. We are sharing this suggestion broadly. There was a
meeting that we had at the National Academy of Sciences 2 weeks
ago on technology projections and foreign relations. I talked at that
meeting, and that was one of the points that I raised at that par-
ticular meeting. There was a broad attendance from across the
Washington community that was at that meeting. Let me empha-
size, however, it is a hypothesis.

Mr. RoBerTts. Yes, I understand that.

3gk




31

Mr. HaRpy. At this stage. Shorter term biotechnology is going to
increase the competitive advantage of U.S. agriculture. It is the
longer term one tﬁat I have some concerns about.

Mr. RoserTs. But you are making a point that on the strings of
such, the future of farm programs hang. If you increase that yield
to the extent both in this country or in any other country and your
farm supply management program doesn’c work for many different
reasons, many of the projections that we have to rely on are simply
not accurate. -

"I might add you might share that with my colleague from Mis-
souri, who just got $450,000 for the University of Missouri to do all
that kind of planning. I don’t have his attention right now, but at
any raté I would hope that the USDA, that you would work in
close contact with the USDA. I think it js fascinating. ]

Mr. Haroy. Let me add there are I think excellent relations de-
velopingrbetween the Board and agriculture, as represented by the
USDA. The fact that we are doing a study of ARS at their request
in terms of where are the best places for them to focus at this par-
ticular time is one example. :

Mr. VOLKMER. If the gentleman from Kansas will yield, you got
my attention on the tloor. You don’t get any more. ‘

Mr. RoBerTs. I have no further questions, Mr. Chairman. Thank
you for the time, Mr. Chairman.

Mr'} BrowN. Does the gentleman from Missouri have any ques-
tions?

Mr. VorKMER. I have no questions.

Mr. BRowN. Dr. Hardy, we just have a few minutes and then we
will recess for a vote, but I am very much impressed by your state-
ment. This may be one of the most focused hearings on the area of
plant biotechnology that has been held in the Congress. It is my
intention to make sure that thé printed proceedings of this hearing
are widely distributed, not only to the committee members but the
Appropriations Committee members and other Members of Con-
gress. I think we are the stumbling block right now in perceiving
some of the potentials for moving ahead in this area.

Having said that, you point out in your own statement on age 4
the need for agriculture to communicate more effectively with soci-
ety, so that society can have a more balanced view. As agriculture
becomes the smaller and smaller percentage of the total of society,
this becomes more and more important. I hope that you will see
part of ly;our role on the Board on Agriculture at the NRC as facili-
tating this interaction. I think you have a great opportunity on the
Board, and I wonder if you perceive it that way.

Mr. Harpy. 1 think it is a broadening arena, and clearly the con-
sumer has I think an increasing interest in agriculture. If one
thirks of recent reports like the possible relationship between food
and cancer, I thinf: that consumer interest will tend to grow in
terms of what foods will provide long-term health, whether that is
health of the immune system or the neural system or other as-
pects, and so I think there is an opportuniti, just as you have said,
for the Board on Agriculture, and I think there is also an opportu-
nity in agricultural research, to address some of those aspects.

Mr. BRowN. As a part of our effort to educate the Congress, what
we need to emphasize is the possibility that we are lagging behind
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some other countries, and I note your complimentary remarks with
regard to the progress being made in regard to Australia. The
Members of Congréss and the United States in general would feel
very bad if a small country like Australia were to get ahead of us
in an area like this, Would it be possible for you to provide the
committee, for this hearing record, some additional information
based on your study in Australia?

Mr. Harpy. I would be happy to submit, after I get back to Wil-
mington, a comment on that. It is a small activity in dollars, $15
million approximately, but it is a concentrated activity in terms of
the plant sciences and the integration of biotechnology that I don’t
think I have seen elsewheré in the world, with the exception of the
Plant Breeding Institute in the United Kingdom.

Mr. BrowN. We would appreciate it if you would do that. We
will keep the record open for it. Much as I would like to continue
further with you, I think that we will recess at this point and
excuse you so that we can proceed with the additional witnesses.

[The information follows:]
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CINTRALRESEARCH & DCVELOPMENT DEPARTMENT
EXPERIMINTAL STATION

Honorable Congressman George E. Brown, Jr., Chalrman
U.S. House of Representatives

Comnittee on Agriculture

Subcomnmittee on Department Operations,

Research aud Forelgn Agriculture

Room 1301, Longworth House Office Bullding
wWashington. D.C. 2051%

Dear Congressman Brown:

The following comments will amplify my briet statement on
the Australian Commonwealth Sclientific and Industrial Research
organization’'s Plant Industry Division. This information is based
on ay membership in a review .panel for this Division in March 1984.

The Division is headed by Dr. James Peacock. one of the |
world's leading plant molecular blologists. It is supported by |
the Australian governaent and a modest amount of contract research |
to a total extent of about $15 million supporting approximately |
140 PhD-level Dermaneht stsff scientists. 1Ite function is to ‘
provide a base of understanding for the plant sciences from which |
Australian state and private laboratories can generate new plant }
varletios and other products: .‘

1

This Division, in my judgnent, is.one of the two' most v
oustanding concentrated programs in plant molecular biology that :
now exist anywhere in the world. The other one is the Plant
Broeding Institute at Camdridge in the U.X. *The Auatralian \
Division is organized on a program basis which brings together a

varlety of poople from different disciplinaty areas. There are a
total of twelve progrzm ateas. Some of-these Programs areas are
involved with the molecular basis for plant improvement, plant
growth and development, cagulation of plant storage proteiuns.
photosynthetic processes, nittrogen in agriculture, 'weed control.
crop adaptation and agricultural systems, and dry land crops and
solls. Almezt &Ql1 Ol Luwsw pao3zswk had the new techniques in
blo'iyy incorporated vithin their activities to some extent. This
was achieved, 1 believe, in large part to ‘the strong leadership
and the strong s:ientific skillg of the division head in these
arcas. 1t may be aprropriate for U.S. agriculture to examine this
model as molecular blology becomes a more important part of U.S.
agricultural rescarch activities.

Sincerely.

A ‘/Q
R, W. F. Hardy
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[Recess taken.]
Mr. Brown. The subcommittee will come to order.

I wonder if Dr. Caldecott would come forward. Dr. Caldecott, we
apologize for the disruption to the schedule. I am sure you appreci-
ate the problems we are sufféring under here with the members
wandering in and out as they are. I am going to ask you to go
ahead and present your testimony so that we can move along as
fast as possible in the event we have another. rollcall. Would you
proceed with your testimony?

STATEMENT OF RICHARD S. CALDECOTT, DEAN, COLLEGE OF
BIOLOGICAL SCIENCES, UNIVERSITY OF MINNESOTA

Mr. Cavbecort. Thank you very much, Mr. Chairman.

My name is Richard Caldecott. I am currently dean of the Col-
lege of Biological Sciences at the University of Minnesota, a posi-
tion which I will relinquish in the middle of the month to take on
another position for the president of the university for technology
transfer.

Mr. BrRownN. We haven't hired you out in California, have we?

Mr. CavLbecort. Not yet.

I want to emphasize that I am not here to speak for the Univer-
sity of Minnesota. When your subcommittee requested that a repre-
sentative of the McKnight Foundation come forward and talk
about their program, the director of the McKnight Foundation in-
dicated that he wasn’t available and asked me if I would come in
his stead.

I accepted that challenge with a good bit of enthusiasm because I
think what the McFnight Foundation has done is a unique and a
bold initiative, the kind of initiative that surely must be emulated
by the Federal Government and various of its granting agencies if
we are to succeed in this competitive world that we current exist
in.

Before I provide the rationale, however, for the establishment of
the McKnight Foundation program, I would liketo diverge and ad-
dress the issues of the draft charter which I was asked to comment
upon. I think it is very important to make it clear that we cannot
emphasize too strongly in this country the great success that the
scientists have had following World War II. It was virtually all
made possible by funds that were provided by the Federal granting
agencies to major research universities.

Now the support, as you well know, is given primarily through
peer review awards for research and training tﬁat were given to
individual scientists for studies that for the most part were discipli-
nary in nature. I'think that with the exception of the USDA, which
was really not a significant party in the process, the infrastructure
that has been developed is unmatched anywhere in the world and
indeed I feel that much of what we are here to talk about now is
how we bring the USDA to that kind of an infrastructure.

I think at the same time that we have this excellent infrastruc-
ture, we must not stand pat with what we have because it would be
a tragic mistake. It would be a particularly tragic mistake, as it re-
lates to agriculture. What I wowld like to do, Mr. Chairman, is
make a few assertions to get them on the record that I think the
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subcommittee might wish to think about now and in ‘its future de-
liberations. b '

First and foremost, the integrity of that peer review process to
which I referred, it seems to me, must be protected an must be
expanded-with respect to general support for the scientific commu-
nitsy and specific support in agriculture.

econd, that a rigorous process absolutely must be developed en-
couraging and reviewing proposals from groups of scientists who
wish to use team approaches in solving problems and particularly
in training students, and I will come back to that one later on in
niy testimony.

Third, a method must be found to assure that the rewards from
research conducted in the laboratories of U.S. scientists result in
employment -opportunities in this Nation and appears on the bal-
ance sheets of U.S. corporations rather than on the corporate bal-
ance sheets of our international competitors.

Fourth, that steps must be taken to guarantee that both the sci-
entific infrastructur~ an? the financial su[iport rovided for re-
search and trair.;, will be maintained at & level that assures that
the national zec .. itg and health and welfare of the citizenry never
will be Coxzpromiised. .

In this regard, I think that such :a compromise certainly will
occur if major State-supported research universities that are cur-
rently under great stress because of enrollment declines aren’t
funded in a way that is more compatible between the State system
and the Federal system. I think the State universilies at the cur-
rent time are in real jeopardy, that as enrollment falls, the number
of positions that they have in those institutions is going to drop off.
As that happens, the amount of reseaich that is getting done
within those institutions will decrease in a proportionate way.

I think what most of our legislators don't take into account when
they handle the funding of universities is that the faculty in those
universities are doing an'immense-amount of research for the Fed-
eral Government which pays off in benefits both to the State and
to the Nation, and it would be very, very shortsighted, indeed, for
them to cut back on those faculty members.

I hope then that you will address at some time during-your delib-
erations the obvious way to overcome that particualr problem, and
that is to develop somewhat of a:more normalized partnership be-
tween the State and the Federal governments in terms of funding
scientists. I could recommend to you a procedure that has been
used by the Department of Agriculture in the past and is still used,
and that is the full fundinﬁ of scientists through-the ARS member
universities. I happen to have had the Frivilege of being one of
those for 11 years, and it was a beautiful relationship, although I
might add always ill-funded and I guess who wouldn’t ge? :

When the McKnight Foun.ation deciced to undertake a program
of forward looking research in the plant sciences, they really had
one principal objective, and that was to finance state-of-the-art re-
search that could be expected to have a-positive impact on agricul-
tural production in the year'2000-and beyond.

Now, to determine a strategy that would likely help the founda.
tion achieve this goal, a series of meetings were -helcr with me, as
the program chairman since the beginning, with scientists in sever-
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al universities, representatives of three Government agencies, and
the management of the foundation.

The result of those deliberations with that group of individuals
was the presentation to the foundation of a number of areas that
we felt needed funding for interdisciplinary research and for indi-
vidual program research, and those areas I have listed for you on
page 4 of the submitted testimony. I know time is short, and I don’t
want to run through all of them. Let me make a ¢ouple of com-
ments. . .

No. 1, the establishment of cell and tissue culture techniques,
which can be used in whole organism regeneration. Fundamentally
what has happened in the last few years is that plant scientists
have found ways to grow single cells In culture the same way that
bacteriologists and microbiologists grow micro-organisms in cul-
ture. They can manipulate the cultured medium and manipulate
those plant cells in such a way that they can elicit from them prod-
ucts and processes that can be-of benefit to agriculture.

So rather than having to go to the field and grow, perhaps, as
much as hundreds of acres of a specific variety ot corn or soybeans
or wheat, or what have you, they can do a good bit of the'screening
in the test tube. The method is not completely perfected yet. They
are ﬁndin? that it has got a few vagaries in it that are goirg' to
require a lot more refinement. Bui that kind of a step, once per-
fected, ought to allow a turnaround time for a new variety of our
economic crops instead of being 10 to 20 years turnaround time,
perhaps in 2 or 3 years. .

I would make a comment on one other of those groups of. areas
that I listed there, just because I think it would give you another
example of what we are talking about rather than belabor what is
in the submitted testimony anyway.

Item No. 6, deals with the molecular basis. of the response of
plants to fungi, viruses, bacteria and insects and the impact on the
environment of that response. What I would like to point out to
you is that we don’t know yet.in any substantive: way what hap-
pens when a micro-organism invades a plant. We have nowhere
near the ideas on what happens that we do in a warm-blooded
animal system where you are all very, very familiar with an
immune response. ‘

There are no such immune responses in plants. If there are, they
are resident in the few cells that are associated with the infection
of the fungus. So there is an immense amount of work to be done
in the area of what I would call host-parasite relations and to effec-
tively succeed in that area could be monumental in its importance
to agriculture.

If you will reflect back to the 1920’s and 1980’s, when rust epide-
mics literally were rampant in the Mississippi Valley, talking
about stem rust epidemics, one of the things that saved them was
an arduous, tedious transfer of a gene from one species of wheat to
an her species of wheat and screening process that took about 15
or 20 years. Hopefully, one- could do that in a matter of days or
weeks or, at best, months using some of these modern techniques.

Now, solutions to those 10 problem areas that I outlined for you
on pages 4 and 5 of the submitted testimony that were identified as
being important require varying degrees of integration and coordi-
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nation of research interests of individuals who come from very di-
vergent backgrounds, It really does.need everything from a molecu-
lar biologist, perhaps even a biophysicist, to a plant breeder work-
ing in the field. e . »

o the McKnight Program was designed to be broad enough in
scope to provide funding of two sorts. The first was.for a promising
young scientist who, for the most part, was working in relatively
well defined areas and can use a 3:year period for concentrated
studies. Most particular, awards are not unlike the awards that
you typically see given. by the Federal granting agencies to both
new oncoming scientists and those who are well established. .

The second and the perhaps more novel thing that the-McKnight

Foundation did was, to fund groups of.individuals who,are working
in an interdisciplinary mode to try and accomplish objectives that
no one of them could accomplish using their own individual tal-
ents. .
So really it was a pooling of diverse talents, and I think if we.
succeeded in doing anything, it is bringing those kind of groups tor
gether both in the universities that have been supported and also
in a lot of universities that were not supported and saw the chal-
enge.

Obviously, the McKnight Foundation. knew that it.couldn’t pro-
vide funding for all the programs that were worthy, so they wanted:
to find a way to play this extremely important key role and then
be a stimulus for s%pport by others and particularly by the Federal
granting agencies. From what I have seen, it looks. like they have
succeeded. : )

It was also decided that the programs ‘that were to be financed.
had to earmark major fractions of the funding for graduate stu-
dents. This is something that we too often neglect and indeed one
of the problems that university scientists have had with the Feder-
al granting agencies over the years is that the granting agencies
have wipeg out the requests for support of graduate students.

I was pleased to note recently that I understand the Director of
NSF has reversed that policy and has been encouraging that as.a-
method of funding students. After ail, it is these - eople that are
being funded, the young people that are being funded as graduate
students and post doctorates that are really the future of science in
this country. It is not the old guard, such as me and many others,
who are represented in this room. '

Now, it was agreed by our committee, which the McKnight Foun-
dation supported fully, that the funding for the indjvidual: awards
would be a nonrenewable commitment of $35,000 per year for 38

ears, and we have actually made 10 such awards of that nature.
elieve it or not, they range all the way from Vermont to Mon-
tana, and one is actually at the Stock Institute, which one doesn't
typically think of being a plant science center. i

The initial funding that we gave to the interdisciplinary awards
ranged from $200,000 to $300,000 per year for 8 years. We have
made six of thcse awards.

The foundation reserves the option to continue those interdisci-

‘plinary awards for periods in excess-of the initial 3-year commit-

ment. It will not do that with the-individual awards, so there will
be another new round of individual awards, an announcement-for a
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new round of interdisciplinary awards with the expectation that a
signiflicant number of those will be carried forward for a second
round.
The total amount of money that has been Eut into the program
is $1,850,000 per year for 10 years, and I think it is rather remark-
able that a foundation such as the McKnight Foundation, which is .
usually associated with the social sciences more so than the life sci-
ences, has agreed to put that kind of money in over a 10-year

period.

I think that another aspect of the McKnight Foundation awards
was the approval by the Board of a unique review process, and I
want to describe that process to you, because I think it is very im-

ortant. We typically in our academic settings request that the pro-
essors who receive grants come forward and tailk about thosé
ants at a variety of different meetings and review panels and the
ike, leaving behind in the laboratory the people who have done an
awful lot of the work. So that one of the features that has always
intrigued me, and which I take some credit for talking-the founda-
tion into doing, is giving our committee up to $50,000 to review
those programs by bringing together in one place all' of those indi-
viduals who are trained. )

I am talking now about the students, the graduate students, and
the post doctorates along with their mentors. But the people who
will make the presentations will be the students and the mentors
will 'sit'there and have to see their students compared with the stu-
dents of every other university grouping that is present.

What that will do for those of us on the committee is allow us to:
make the kinds of comparisons we would like to make between the
guality of.the student at university A end the quality of the stu-

ent at university B. And T think that is going to be extremely im-
portant to us. ‘ 8 ’

Now, the foundation was aware that on several other-occasions,
agencies, Federal agencies, had attempted to get interdisciplinary
research started. They knew that the proposals that were submit-
ted to the various granting agencies were often wanting in terms of
scientific rigor and also obviously in quality. )

There are several reasons for this deficiency that I think need to
be brought out on- the table here today. The overriding one no
doubt is that the funding of scientists by the granting agencies usu-
ally emphasizes the individual and what he or she can contribute
scientifically as an independent investigator.

Now, typically the universities reinforce this biag and the way
we reinforce it is by making our tenure decisions and our promo-
tion decisions on the basis of the achievements of the individual as
an individual. A system that is driven in this way, both by the Fed-
eral agencies and by the universities, certainly assures that the :
very best of the scientific oommunitY are going to-go down a rela-
tively narrow path and in so doing look for tenure to be achieved
aild their own merits to be forthcoming in terms of salary approv-
al.

The:. is no doubt in my mind that this approach will continue
and must continue in the universities, but it 1s also very important
that the universities and the Federal agencies look for other ways
of approaching the problem.
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The way we do it now, we ask individual investigators to learn
more and more about less and less. What this boils down.to is what
we in science call a reductionist approach to looking at scientific
problems. You tear the thing apart and look at smaller and smaller
pieces of it. There is very little attention given to asking what hap-
pens when you put the pieces back together.

What »e do know in the biological sciences is that -one and one
never makes two. One and one always makes three or'five or
seven. In other words, the parts put together never sum up.to
being equal to the whole. The whole is always greater, and that is
something that requires then that we start to take a hard.look at
the holistic and the reductionist approaches to biology all at the
same time, . _—

I think then that the challenge that I see as a university facuit
member and that I hope the Federal agencies will see, and whic
perhii)s i;ou could encourage, is to bring down that system of put-
ting all the dependence on the individual and taking a much.closer
look at interdisciplinary teams and groups of scientists. i

Now, the individuals that we selected to advise the McKnight
Fouridation were very mindful of all these considerations. We. . .
talked them over at some length, and those individuals, two of '
whom come from Federal granting agencies, and all but one.other
from universities. One comes from the Cargill Corp. in Minnesota.
Those individuals were chosen for their expertise as scientists and
administrators and people who have been ‘around long-enough to
haw{g_a feel for the nature of the problems which I.have been -de-
scribing. | ] o

I think they have done an absolutely sug,erb.»job, and I suppose
you would expect me to feel that way:after having chaired the com-
mittee, but I “hink they have done a superb job in,putting forward
a unique and a different program. . Do

Now, in total, we received 148 requesfs for indiyidual .awards.
from the scientists in different universities in this country. We re-
ceived 89 for interdisciplinary awards for research, and training,
the large $200,000 to $300,000 awards. . et

We gave 10.grants away to individuals and six to the interdisci-
plinary teams. Unfortunately, the proposals we received were quite
mixed, and I know, that it is very interesting to thig committee as
to why this occurred. My own. view, was that the deficiencies in a
number of the interdisciplinary proposals were.almost entirely re-
lated to the fact that teams of investigators.had néver got into the
mode of working together. What they presented to,us was a collec-
tion of individual proposals, just the way they send an individual
proposal off to a granting agency. e C .

It is fair to say that when we got through looking over all those
89 requests for support, however, that we did find a. number of
good ones, significantly %reater than those we could fund. They
should have begn funded by us had we had the money. ~

So, as I say, we funded six. We probably could have funded 10
more on the basis of merit. We certainly couldn’t have gane any -

M

further., What I understand, from tglking to my. colleagues.at a.

number Gf unjversities, and Cornell.is among them, Wisconsin, and

others, is that what happened through the McKnight Foundation .’
awards has been what amounts to a catalyst in stimulating the. ad-
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ministraticns in different universities to take a hard look at bring-
ing interdisciplinary teams together. So I think that while the
-foundation has spent correspondingly small sums of money,' the
payout might be very large indeed.

hank you, Mr. Chairman. I am prepared to answer your ques-
tions. .

[The pré%are'd statement of Mr. Caldecott appears at' the conclu-
sion of the hearingz.] : .

Mr. BrowN. Thank you very much, Dr:«Caldecott.

Tell me, how do you handle the overhead charges on this? You
have cited just the grant costs. Do you absorb that in the founda-
tion’s general overhead? - )

Mr. Carpecorr. We made the arbitrary decision, and I want to
emphasize that I wouldn’t support such a decision with a Federal
agency, but we made the arbitrary decision that the McKnight
Foundation could do most by being sure that there was some self-
help from the institutions. In other words, if' we were to pay full
overhead, and it varies, as you well know, from 35 percent to 75 or
80 percent depending on where you are, I guess if we paid full over-
head, that wouldn’t give to us any indication' that the university
wanted to be'a part of this thing. So we decided 10 percent for
overhead. .

Mr. BrowN. That is not precisely the question I had in mind.
The foundation’s own overhead in connection with. the whole pro-
cess involved here of selecting the grantees, reviewing the propos-
als and that sort of thiﬁ% .

Mr. Cawbecorr- Overhead is fairly minor because what they
really did was'to get six people who are fairly competent in their
fields to turn their efforts to this program for a total cost: of which
I am not sure, but’I am certain it wasn’t the full year equivalent of
a Ph.D. I think what I received from the consulting was around
$7,000 or $8,000 for the effort. . .

Soitisa i)ea,utiful way of getting a lot of work done inexpensive-
ly and:putting the resources out’in the field.

Mr. BrowN. That, of course, is one of the benefits of having a
grivate foundation or private sector involved. Governments seem to

e able to-create a lot more oveérhead during this process.

Mr. CAEDECQTT. I think necessarily so, Mr. Chairman.

Mr. BrowN. Now, T am dpartic’ularly interested in how you solve
this problem of ,lgetting adequate, good, high quality @ntei‘disci%l_ié
nary proposals. Tell me something about how you went about thi
grocess of getting a half dozen or more highly qualified people in

ivergent fields fo come together around one significant proposal
that wasn’t just a collection of their individual prpﬁosals? -

Mr. CALbECOTT. To begin with, we announced through the foun-
dation that what we would support only was interdisciplinary pro-

sals, and we support them fairly handsomely, as indicated, up to
§y§00,000 a year. So-we let that be known in the scientific communi-

We already knew where there were some ;proposals, some re-
search of 'this;type going on, and in two or thiree cases those places
were supported. So what we did was givé them a financial 1mncen-
give and money talks, 4nd I think that is really the way it was

one. [ VRN . ol .
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Mr. BrowN. Tell me this. In what kind of setting did you find
these people? Were they in land-grant colleges, other research per-
forming institutions of higher learning, any of.them in State exper-
iment stations?

Mr. CALDECOTT. Let me very quickly say Stanford University,
Berkeley, Davis, Minnesota, Michigan State, Wisconsin, Berkeley is
the land-grant university in California, as you may know, although
Davis has an exFeriment station director, and I guess it is consid-
ered part of the land-grant-system, I am not sure. ,

Stanford is private. The experiment station directors were, of
course, involved in these activities, but by and large the scientists
were drawn from departments both within and without the experi-
ment station. So to give you an example at Minnesota, about half
the departments are in the experiment station and the other half
are not, and that is true at most of the universities. |

Mr. Brown. Lsee. . )

Mr. Roberts. ‘

Mr. Roserts. I have no questions, Mr. Chairman, except to thank |
the witness for a very fine statement. Thank you, sir. ;

|

Mr. CALDECOTT. It is a pleasure to be here. Thank you.

Mr. BRowN. Mr. Volkmer.

Mr. VoLKMER. ] am sorry I wasn’t here for all the testimony and
to follow on a little bit on'the question of the chairman. The grants
have been made to the institutions you mentioned. What areas are
they directed to? :

Mr. CaLpEcOTT. They tend to emphasize molecular biology, but
the one at Stanford bridges the molecular biology and ecological
environmental areas, particularly in stress physiology on plants.

Specifically, the one at Michigan:State University tends to con-
centrate on photosynthesis. The one at the University of Minnesota
tends to concentrate on improving the storage protein content of
corn; Davis, CA, on host parasite relations, in other words, how
microfgrganisms infect plants and why and what the molecular biol-
ogy of it is. )

r. VOLKMER. So we do have different areas in which they are
starting their research?

Mr. CarLpecorT. Yes, sir, we specifically tried to choose different
areas.

Mr. VoLxMER. It appears also that the research basically is in
areas in which they would have a major concern within that State
or that area except maybe the one in Michigan. There is one in
Minnesota and, again, one in California.

Mr. CALpECOTT. I think, Mr. Volkmer, I believe the kinds of re-
search going on would have national implications and broad appli-
cations across the Nation. None of it is so narrowly focused that it
is restricted to a particular geographic area. -

Mr. VoLxMER. I agree on that, but it does have implications
within that area?

Mr.. CALDECOTT. It certainli does, yes,

Mr. VoLKMER. The other thing I would like to know is, are any of
(tihe re%earch investigators also working in conjunction with any in-

ustry?
Mr. CaLpECOTT. Yes.
Mr. VoLKMER. You don’t have toname any.
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Mr. lCALDECO’l'I‘. I cannot be specific. The answer, though, is yes,
several,

Mr. VorxMER. Thank you, Mr. Chairman.

Mr. BrowN. Thank you very much, Dr. Caldecott. That has been
very helpful to us. I wish we could operate as creatively and effec-
tively here in the Federal Government as you have through the
McKnight Foundation.

Mr. Carvecorr. Thank you very much. '

Mr. BrowN. Next I would like to call Dr. Sue Tolin, who is pro-
fessor of plant pathology and physiology at Virginia Polytechnic In-
stitute.

We welcome you here, Dr. Tolin, and look forward to your testi-
mony.

STATEMENT OF SUE A. TOLIN, PROFESSOR, PLANT PATHOLOGY,
VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY

‘Ms. Torin. Thank you, Mr. Chairman, and good afternoon.

I am Dr. Sue Tolin, professor of plant pathology at Virginia
Tech, which is Virginia's land-grant university. I teach virology
and conduct research on viruses that cause diseases.of major crops.

I also conduct basic research on the molecular and genetic basis
on viral pathogenesis and-host plant response. I also develop virus
diagnostic techniques and work with plant breeders and geneticists
to develop crop cultivars resistant to certain viruses. I -curréntly
also hold a part-time IPA appointment with USDA, Cooperative
States Research Service [CSRS). Since 1979, I have served as the
U.S. Department of Agriculture’s representative to the NIH Re-
combinant DINA Advisory Committee [RAC]. I am also a member of
the USDA Recombinant DNA Committee representing CSRS. .

I thank you for the opportunity to appear at this hearing and to.
discuss the type of regulatory approval process for release of new
organisms that I believe could be followed to insure protection: of
the environment without destroying the potential of biotechnology
in agriculture. I will emphasize in my remarks those new orga-
nisms in which recombinant DNA technology has been utilized in
their development, although I recognize that biotechnology can be
defined to encompass a much broader area.

My remarks reflect my personal views as an agricultural scien-
tist and are not necessarily those of my university or of the Depart-
ment of Agriculture. They are perhaps directed more toward plants
for two reasons: One, I am a plant scientist; and two, current regu-
latory questions concern plants and associated microorganisms.

I think it is safe to state that agriculture has a pro%ram for re-
leasing organisms into the environment,. It is often .called farming.
I believe it is also safe to state that agriculture does and will con-
tinue to alter the environment in various ways. Much agricultural
research is directed toward reducing risks to the environment
while increasing benefits to both the producer and the consumer.
Biotechnology, In my view, has the potential of reducing, not in-
creasing,. the risk. to the environment of releasiag organisms.

It is widely acknowledged that U.S. agriculture is based on the
cultivation of many introduced s%)ecies of plants and animals.
Many of our treasured ornamenta! plants and domesticated ani-
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mals are also introduced species and none of these have really
taken over. We now know that many pathogens and pests were in-
troduced inadvertently. After the fact, in many cases, but continu-
ing today, quarantine laws are in effect to limit intreduction of or-
ganisms deemed hazardous to human, plant or animal health, or to
the environment. These laws are enforced by USDA’s Animal and-
Plant Health Inspection Service, known as APHIS, with the coop-
eration of State a%encies and with many agricultural research spe-
cialists, particularly pathologists like myself,

Genetics and traditional breeding and selection techniques have
been the basis for research to improve both native and introduced
species for increased production efficiency and traits desirable for
food, fiber, or aesthetic purposes. Many of these have been alluded
to by previous speakers. The genetic f)asis for important traits is
known in many cases, and genes have been manipulated by breed-
ers using many different approaches. Whatever the trait might be,
or however it has been manipulated; new varieties.or cultivars that
are developed are not judged to be new organisms. .

The new ox modified variety is subjected to the same rules-and
regulations for research and commercial purposes as were the
parent organisms. Protocols are in existence in the various agricul-
tural commodities for testing, evaluating, and assessing the egree
of difference from standard varieties. There is a vast network of in-
dividuals, from the producer at the local level to the researchers at
the State icultural college, to the Federal agencies including
EPA and FDA who are involved in this complex process. Fiel
plantings are routinely made each year at many cifferent geo-
graphical regions for the purpose of both developing.and testing ge-
netically modified organisms. .

I got into this material simply to provide some background
before I mention the:recent developments.in molecular biology and
biotechnology which other speakers have talked about. With these :
technologies, new opportunities are becoming available for increas- .
ing our understanding of the structure and function of specific
genes in plants and animals, and particularly in the viruses and
microorganisms associated with them. There are now many exam-
ples in which specific Fenes associated with pathogenicity or with
response to a biological or physical stress imposed on a plant have
been isolated and cloned into another host by recombinant DNA
techniques.

Molecular vectors have been developed and used to manipulate
the genes both in microorganisms or higher organisms in ways far
more precise than the traditional ways of crossini or mutagenesis
that breeders have used. I will readily admit that biotechnology on
the molecular level is in its infancy in agriculture. The potential
has been recognized, and with adequate resources, I believe it can
be realized in the near future.

The new organisms must first be produced, after the desirable
genes have been isolated .and the regulatory mechanisms under-
stood. They must be tested first under controlled conditions and
then under natural field conditions to recognize their henefits and
potential risks. The testing and later commercialization of these
modified organisms have raised an enormous number of questions
and have produced a log jam.
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To look at how we get out of that log jam, let me speak to how
we got to where we are now. The release of organisms modified by
recombinant DNA techniques has required review and’'approval by
the NIH Recombinant DNA Advisory Committee, in accordance
with the “Guidelines for Research Involving Recombinant DNA
Molecules.” The National Institutes of Health has promulgaied the:
guidelines, but other Federal agencies havé been enjoined “to’
comply with them for conduct of research and other activities
under their authority. \

Nonfederally funded organizations have practiced voluntary-com-
pliance. The RAC has utilized the expertise of scientists from sever- t
al disciplines and. from other Féderal agencies in making recom-
mendations to -change the guidelines as additional. scientific infor-
mation hasibecome available. Specific requests for permission have
heen granted to conduct experiments requiring approval. .

In the early days of the guidelines, less than 10 years ago, most
experiments required review-and approval. In the political climate
of those early days, a request to transform a plant with the Ti plas-
mid of Agrobacterium tumefaciens was denied by NIHwAgricu ture
complained about this and.began to work with-NIH, and as early ‘
as 1977 stated that we were interested in releasing organisms into
the environment containing recombinant'DNA.- - ", .

Permission was later granted, but at first only at the P3 level of
containment. After review of a number of similar requests and es-
tablishment of certain. scientific principles, the RAC has acted by
developing a generic statement for classes of experiments. These
generic statements specify the conditions under w. ich research can
be conducted following approval of a local Jinstitutional biosafety
committee, or an IBC, which is formed at each institution conduct-
ing the research. .

The vast majority of research in progress today now requires.
only registration with the IBC or is exempt from the guidelines.
Tie most compelling scientific basis for establishing the exempt
category is that the change in the DNA that ‘is made could also
have occurred by processes known to occur naturally,.and that is
the organisms in question 1gose no threat to human health, agricul-
ture or the environment. Research that is not in this category re-
quires containment primarily because the organism itself poses a
risk, not because the recombinant DNA are used.

The review of requests to release orfganisms containing recombi-
nant DNA into the environment is of course in the early stages,
but review of risks associated with recombinant DNA has been the
primary business of the RAC. Based on its previous experience, ap-
provals for release have been recommended by the RAC when it
was judged that the alteration of the genome was of minimal sig-
nificance to the organism and would in no way be analogous to in-
troducing an.entirely new organism. :

The question of the property of the organism and the environ-
ment was referred to the Department of Agriculture’s Recombinant
DNA Committee, and the Department was heavily involved ‘in the
decision on the organism itself. .

In future reviews, I believe that initial review of the engineered
organism, the nature of the change in the DNA, and the method by
which it was accomplished should be either by the RAC or by pro-
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cedures that they develop with either simultaneous, pre- or post-
review bty the appropriate agency with expertise and regulatory au-
thority for the organism in gquestion or its proposed use. In this
way, the RAC's expertise would be utilized for review of the molec-
ular nature of the gene sequence(s) altered and for the review of
the characteristics of the organism.

Not all of the regulatory processes would be alike. Several agen-
cies might be involved in this type of process. As currently done in
agriculture, protocols have been established for release of orga-
nisms far commercial agriculture which are based on long experi-
ence and careful observation by-a network of scientists.

The efforts described by Dr. Baumgardt in research; education
and extension will provide, I believe, additional scientific informa-
tion and also.education of the public and of our own scientists for
using this type of regulatory approach for organisms and is of im-
portance to agriculture. ‘

That concludes. my formal remarks, but I would be pleased to
answer any questions. i .

Thank you, .

‘[The prepared statement of Ms. Tolin appears at the conclusion
of the hearing. . :

Mr. BRowN. Thank you, Dr. Tolin.

The subject of regulation of genetically altered organisms which
are released into the environment has been the subject of a recent
court test, has it not? ,

Ms. ToLiN. Yes. . '

Mr. BroWN. I am thinking of the organism which had the capa-
bility of altering the frost resistance in certain plants.

Ms. ToLiN. That is right.

Mr. BRownN. What is the current status of that situation?

Ms. ToLIN. The current stafus is.that Judge Sirica granted a pre-
liminary injunction to the plaintiffs on that particular case, and
stopped the experiments in question for the niversity of Califor-
nia. : .

Healso said that the NIH should, until it complies with the Na-
tional Environmental Protection Act on this, discontinue reviewing
f;g»roposals for experiments, release of experiments that have been
funged by NIH funds or conducted in institutions having NIH

unds. o * )

Mr. BrRowN. Does this indicate the possible need for the estab-
lishment of some structure which would provide for the regulation
of this situation? Y6u have indicated that you felt that the presént
system of reviews was adequate, but obviously it isn’t meeting the
whole situation, the whole need?

Ms. Torin. It is not meeting the entire need, and perhaps it was_
the process of review. Now NIH does review these, and did- review
these proposals in an open forum, the ones that are in question,
and it was available for public comment. However, the complaints
came after the decision was made, so that the NIH was not able to
change their statement or their judgment on why they approved
the release until after it was already made.  ° ) '

As I said, the ruling.was made not on a scientific basis but.it was
made on a legal ruling that the'National Environmental Policy Act
was not followed in that NIH did not file an environmental impact
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statement for their program for release of genetically engineered
organisms.

Mr. BRowN. That, of course, implied a finding by the judge that
the activity involved had come through the purview of the Nation-
al Environmental Protection Act?

Ms. TorIN. Right.

‘I?Vlr. BrowN. But the Congress can change that if it chose to do

so ' :
Ms. ToLIN. The comments of members of those involved in
making these approvals stated at the February RAC meeting that
they did not recommend filing an environmental impact statement
because they felt that this organism would have no effect on the
environment. : : o

Mr. BRowN. Mr. Roberts. L

Mr. RoBERTS. Sometimes I feel like that organism, Mr. Chair-
man. Thanl you. ‘ :

Mr. BrowN. Yoti &re not having any effect on the énvironment.

Mr. RoBerTs. ] am not having any impact on & lot of things. We.
have heard the argument that a clear Federal statute—this is
along the same line$ as the chairman has indicated—is needed to,
what, guide the approval process, and that this might' reduce the
court challenges on down the road. Would,you favor such a stat-
ute? I am not making an argument for or against. I just want-your
opinion. ' ' ) "

Ms. TowN. I cannot favor such a statute that is limited to the’
genetically engineered organisms, I think the scientific information
over the last 10 years since:the discovery of the technique has not
produced information stating that the use of the technology actual-
ly does provide a risk, and I think we need a better éducation of
the public by the scientists involved to,show that additional legisla-
tion is not needed for this technology. = » .

Mr. BRawN. Would the.gentleman yield?

Mr. Roserrs. I would be delighted tq yield at thi$ point.

Mr. BrowN. Dr. Tolin, the argument that you have used there,
the reasoning that you have used there—we are not trying to be
argumentative—is used frequently in situations where an enter-
prise is seeking to avoid regulation. This applies to the chemical in-
dustry and various others. Whenever we have a bad accident in-
volving a pesticide, for exagple, it is the reneral tenor of the In-
dustry to say, well, the material is safe. . y

It wasn't used according to the label instructions. Genetically en-
gineered organisms might be safe-if they were handled entirely by
scientists who understood whatever-potential hazard they had, but
in this fallible world_of ours, we need to be protected against mis-
takes too, and for that purpose we sometimes need mechanisms.
Have you explored that.line of reasoning and determined.if it has
any validity? . : ' . "o Coae

Ms. ToLiN.. Yes, and that is why Libelieve—— + .

Mr. BrowN. Let me give you one more example. Out in ‘Califor:
nia we released a lot of sterile males, perfectly harmless as far as I
know, except.that the procedure—this is insects. .

Mr. RoserTs. | was going to ask you for a clarification, Mr.
Chairman. o : . : ’ . A

1&5s




47

Mr. BrowN. Perfectly harmlese as far as we know, except that
once in a while the factory producing these sterile males makes a
mistake and puts a lot of nonfertile—I mean it hasn’t worked.
Now, you mif t say, well, if the process works well, there is no

a

need for regulation. But how do we handle the process if it doesn’t
work well? In other words, should the.fac’~vies be inspected?
Should we have standards that only one in & ..usion can fail the
test of sterility or whatever? : “

Ms. ToLiN. What I am saying is that at the research level, I
think that the'RAC has dealt with review of experiments for the

research level. The initial requests have been for ‘release.onntest:

plots on the-research level, The.approvals were rot for large-scale
release for commercialization. I think at the time that the requests
do come in for commerciel application of genetically engineered or-
ganisms, there will need to. be regulations by agencies.

Mr. BRowN. Go ahead. .

Mr. RoserTs. I think that pretty well answers the question or-the
line of questions that I had in mind. Thank you. . .

Mr. VoLkMER. Will the %entleman yield? = - .-

Mr. RoBER™S. Yes, I will be glad to yield. Are there sterile males
in Missouri,that you are releasing? .

Mr. VoriMER. A little bit different tack based on the same ques-
tion as to the Ixeed for language. Do you envigion that somewhere
along the line that genetically.engineered plants, et cetera, and or-
ganisms, that there is going to come a time when there may be a
tradeoff? .

In other words, we see this and many other things not only in
chemicals and everything, the good as against the bad. Sure, that is
going to happen, is it not, that there could be some problems with

oing it, but the good is going to overcome it? That it is needed as a
necessity now, and who Is going to make that decision? .

Ms. ToLN. I think that the experience of plant varieties can per-
haps be used as a parallel, because when we release a variety that
is resistant, say, to a current strain of rust or to a current virus
that is there, we know from what we know of the biology of the
organisms now that there will be a new strain that will develop a
few years down the road that will break the resistance of that
gene.

Some of thé biotechnology that we are able to do now can help.us
seek molecular answer's to that or understand that interaction on a
molecular basis, but the fact that we know that resistance will
break down in a few years has not been a compelling argument for
not releasing the resistant variety to start with.

Mr. VoLKMER. Thank you.

Mr. BRowN. Mr. Evans.

Mr. Evans of Jowa. No.

Mr. BrowN. We have had at least some tentative discussions
with the EPA people that perhaps a simple extension of the au-
thority that they have to regulate toxic chemicals, pesticides, insec-
ticides and fungicides might suffice.to deal with this problem,

I think the position of:the agency at this point is that we are not
far enough along to be able to determine that. We are not trying to
force that, but we do have to identify what would be a logical
agency or agencies, there could be more than one. We have Food
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and Drug and EPA and others who.get involved in this matter of
chemicals jn the environment. Do yow have any thoughts as to
whether there is a particular preferred route or agency here, or
when we might be able to make a decision as to what would be the
best way to go on-this?. e . .

Ms. {ToLin. People involved in different agencies have been in
fairly close communication with each other, so'I am aware of what
EPA is doing and they are aware of our approaches in this too. I
think right at the-current time it is too early to state that one
agency will handle all release of all recombinant DNA molecules.

Mr. Brown. I am thinking here of commercial application.

{s. ToLiN. Right, commercial bxplication., In fact, I spentiyester-
day in a meeting with the Users Advisory Board in Agricultare, at
which there' were several agencies representéd at that meeting,
and it became clear from our discussions that for some of the orga-
nisms FDA would be involved, if they were applied fo food prod-
ucts, and certainly with animal vaccines and so forth, Veterinary
Services clearly hasjurisdiction over ‘that, if it involves a plant
pathogen or introduced organisms, APHIS would be involved, some
aspects of the Food Safety Inspection Service in Agriculture would
be involved, and EPA clearly would be involved in some of these
under FIFRA -or under-TSCA. : :

Mr. BrowN. That obviously will continue to be dn item on your
agenda as the area develops further? ‘ ' .

Ms. ToLiN. Yes; we haven't seen it yet, but I think what we
would like to see is to keep the stream opened up so we can contin-
ue research, so that when an organism does.get ready for commer-

cial application, we will have had the basic research done on it and

some Information from actual test plots on what it does to the envi-
ronment. - b ) '

Mr. Brown. I am old enough to recall when the furor first arose
preceding the first Asilomar Conference on DNA, there were many
in Congress who were ready to start regulating right at that point.
Fortunately wisdom prevailed, and we didn’t move in that direc-
tion, but those kinds of forces are at work all the time.

Ms. ToLn. Yes; I think we are about at that stage, the same
stage as we were with Asilomar now in terms of release. I think
each organism has to be looked at on a case-by-case basis, and I am
certainly not ready to approve releasing anything.

hMr. BrowN. Thank you very much, Dr. Tolin, for your help on
this. :

Our next witness will be Dr. Allan Schmid, professor of agricul-
ture economics at Michican State.

We welcome you, Dr. Schmid, and look forward to your testimo-
ny. You may proceed.

STATEMENT OF A. ALLAN SCHMID, PROFESSOR, DEPARTMENT
OF AGRICULTURE ECONOMICS, MICHIGAN STATE UNIVERSITY

Mr. Scumip. Thank i};'ou, Mr. Chairman. My testimony is focused
on a single issue. A theme is developing which suggests that the
public sector largely restrict itself to basic research since the pri-
vate sector can do the applied research and development of fin-
ished plants and micro-organisms to be sold to farmers. and other
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consumers. What can we eé)redict: of the sonsequences of such a
policy, were it to be followed? :

The basic idea underlying this policy to guide division of respon-
sibility between the public and.private sector is that basic.research
is nonappropriable or has a too uncertain or distant a return in the
market to justify private investment. On the other hand, ‘the argu-
ment assumes that private property can be-established in finished
products via the patent system. - .

Let’s examine. whether the .patent system can provide exclusivity
sufficient to provide incentive for private research in the long run.
Patent-like protection.is provided by the 1970 Plant Variety Protec-
tion Act [PVPA). The breeder receives an exclusive right.to market
a new variety. In practice, ohe breeder’s variety is distinguished
from another by a set of plant.and seed characteristics such as hair
on the leaf or stem, color and speckles on the seed, width of the
seed créase, plant height, shape of the beard, or color of the chaff
in a plant like wheat. . ' .

The problem is that it is possible for a competitor to take a new
successful protected variety and breed into it a numbér of changes
in these seed and plant characteristics without affecting the bottom
line yield or disease resistance. This cosmetic breeding takes costly
resources, but produces no additional bottom line performance. The
cosmetically altered plant can in tun get protection under PVPA.
One has an exclusive right to be sure, but it is 80 narrow as often
to be of little value. _ :

Compétition from cosmetic copies could be eliminated if such
small changes were made illegal by administrative or judicial rul-
ings. But PVPA does not authorize such a concept. Congress could
insert the concept of equivalency into PVPA which in principle
means that not only are identical varieties iufringements on the
first owner’s rights, but also sli%htly different varieties are in-
fringements if judged tu be equivalent. But this is not an easy con-
cept to administer, ,

lants—and micro-organisms—are extremely complex and there
are often different genetic pathways to the same end. This means
that it will be difficult to cistinguish the purposeful cosmetically
altered copy from the similar looking, but quite independently cre-
ated, varietf. Se if Congress inserts'the concept of equivalency into
PVPA it will eliminate the copier and the independent discovery as
well. This could result in very large monopoly returns for the first
patent owner.

It would be very hard for the courts to distinguish copies from
otherwise legitimate discoveries of alternate genetic pathw. y8 to a
similar end result. This competitive balance is easier to maintain
in_the current mix of private and public breedings of finished vari-
eties. The public breeder has no incentive for cosmetic breeding.

A new variety is not released until it is significantly different in
bottom line yield—or whatever performance characteristic is. desir-
able. Slight changes in appearance are worthless. Public release of
finished varieties can keep private monopoly return.in check in a
way that the court'’s inte;f)retation of “when is a small difference
really different—or equivalent” can never do. -

Micro-organisms have the same problems. After the 1980 Su-
preme Court ruling in Diamond v. Chakrabarty , micro-organisms
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can be patented under the regulai patent act. That act includes the
concept of equivalents—referred to as the requirement of nonob-
viousness. For example, if I patent a machine and you copy it
except for the color of its paint, you are infringing on my patent.
This distinction is not so easy for other aspects of machines and
doubly difficult for living, evolving things. -

The problem is illustrated by a-conflict between Biogen Inc. and
Genentech, Inc., who have competing claims to the ifvention of
alpha interferon which shows promise in huinan medicine. Biogen
filed for a Euorpean patent and shortly thereafter Geneatech ap-
plied for a U.S. patent for a version wiich differed “from Biogen's
only in the composition of a string of two dozen amino acids out of
hundreds. ' T

Biogen admits that the version they are now using in clinical
trials is slightly different from that described in its patent applica-
tion. But Biogen arues that its improved variety and that of Genen-
tech’s are obviously improvements and really just equivalent to
that of it§ original description. . ‘

No one has accused Genentech of copying or cosmetic-alteration,
But it i§ possible that still others could coiistruct different orga-
nisms to produce the same product. If the issue comes to court, the
tough question will be “How different is different?” If a narrow in-
terpretation is made, the private sector may have less incentive to
invest in research; but if a wider interpretation is made, indeperid-
ently discovered substitutes will be ruled out and.profits could be
immense. -

Functional equivalents of exclusivity can soretimes be achieved
via the characteristics of the product. For example, many micro-or-
ganisms are used to produce products which are in turn sold. The
micro-organisms, however, stay safeljy on its creator’s premises
where its secrecy cen be guarded—and protecied legally as a trade
secret. But this mode of protection is not available if the micro-or-
ganism has to be released into the environment in order to do its
job, and then anyone can get it and repreduce it for their own use
without buying more from its inventor. .

A functional equivalent of exclusivity can also be achieved for
some field crops. A hybrid variety does not breed true ard the
farmer can’t save seed from.this year’s harvest to plant next year.
Farmers don’t compete with hybrid corn companies because of
patent prohibitions but Lecause the seed the farmer buys once
can’t be successfully saved and used again.

While this eliminates farmers as effective copiers anc competi-
tors, it will leaves the possibility that one breeding firm can copy
from another. It is well known that commercial seed corn compa-
nies have similar varieties called by. different names. Many of the
parent lines are the same and came from public breeders. Even if
they developed their own, it is hard tc keep something a secret
when it is grown in large fields or could be recovered by reverse
engineering—breeding. :

In fact, private breeders of hybrid seeds tolerate this copying be-
cause they have accomplished an oligopolistic market structure
and have Xearned to share the market which is made quite lucra-

tive once the farmer-saved seed substitute has been eliminated by
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the hybrid approach. So in some crops, hybridization and oligopoly
can accomplish the exclusivity that patent law can not. .

But this hybridization approach has its costs. Hybridization may
not always.be the:best approach from a scientific or.plant perform-
ance standpoint. The research agenda and breeding method gets
determined by the needs of exclusivity rather than bottom line per-
formance.

In conclusion, one csn predict some of the consequences.if the
public sector were restricted to basic-research, leaving the develop-
ment of finished varieties of plants and micro-organisms .to.private
investors.

First, cosmetic waste. Private firms, in order to get around a
patent, are motivated to spend resources to make small alterations
In existing plant varieties. These make no contribution to yield.
Public breeders have less incentive to waste their time in this way
and will not release a new variety unless it is significantly better
than old varieties.

Second, choice of breeding method. Information and policing

" costs may bias the research approach to agricultural improve-

ments. When- patent protection fails, there is a bias toward hybrids
and other genetic engineered degradations of second generation

seeds. This limits the research agenda for reasons other than scien-.

tific and economic performance. Public breeders may be the only
ones free to follow certain breeding methods which don’t eliminate
the farmer and consumers as competitors.

Third, allocation of productivity gains. It is difficult to arrange
policy and institutions to achieve a given amount of research and
at the same time assure that the returns to private research are
reasonable. The policy must not only provide an incentive for in-
vestment, but also assure that the gains from new technology are
reasonably distributed between private investor and the public.

What is reasonable is subjective and a policy choice for Congress
to make. But it is hard to imagine that a private sector dependent
on patents and their biological equivalents could, first, choose re-
search methods and approaches on their own scientific and eco-
nomic performance merits and second, allocate the benefits of pro-
ductivity enhancement in a predictable fashion.

narrow answer to “how different a claimed new variety must
be from its predecessor” will protect from cosmetic copiers, but also
eliminate independent discoveries of alternative genetic pathways
to the same end. If the public presence in the release of finished
varieties for farmer use is eliminated, it will mean that some
breeding approaches would be ruled out, research resources would
be wasted cosmetically, and the definition of equivalency—obvious-
ness—would have to be so wide as to rule out independently de-
rived substitutes. .

Without prejudging the merits of the conflicting interests, we
should think twice before public research is limited to the basic
side of the ledger. In fact, Congress may wish to explore the possi-
ble expansion of the public institutions in the area of micro-orga-
nisms to provide the same balancing role they now play in plant
varieties.

Thank you for your consideration.

IToxt Provided by ERI

ERIC 27




52

Mr. Brown. Thank you very much, Dr. Schmid. I can’t say that I
understand the intricacies of everything you have -said, but it
seems to indicate that we now have another area of difficult policy
choices as to where the boundary between public activities and pri-
vate activities should be. There comes to my mind the parallel situ-
ation that we had with NASA where we wanted to commercialize
communications satellites, and we did. But we found that because
we stopped doing the basic research necessary to continue extend-
ing the technology, we ran into serious problems. I am not sure
that we have solved that problem. : s

Indeed, you give us another one that seems to be even more diffi-
cult, but I think I understand the thrust of what you are: saying,
that is, that the public research institutions should maintain a
healthy role in this area of breeding or production of new genetic
organisms, in order to insure that-the public gets the benefit of the
new developments. : Co

Mr. Roberts, do you have any quustions? o

Mr. RoserTs. Yes, thank you, Mr. Chairman. R

I thank you, Dr. Schmid, for your fine statement. The chairman
has provided the subcommittee members with an exellent briefing
book prior to these hearings, and in that briefing book I notice that
{'ou mentioned there is a bovine growth hormone that would great-

y increase milk production when widely used. I think you came up
with a prediction that the use of this hormone could even amount
te, what, 40 percent, a 40-percent reduction in dairy herds.

1 think I asked Dr. Hardy what kind of research or developments
in these fields could lead to a reduction in preduction costs. If
farmers can, obviously, reduce that herd by 40 percent, you have
got the answer. Where are you with that? Could I even bring that
subject up for you to amplify on, in view of the lack of success with:
any dairy bills that we have had around here?

Mr. Brown. He is going to say how we can solve the surplus
problems with increased productivity?

Mr. Scumip. I am familiar with this poceible application in dairy,
but it is one that I haven’t myself worked on. I have worked mostly
in the area of plant materials at this point. I recall to mind that
Cornell University came up with those particular projections of the
possibility that the increased productivity could mean that if we
maintain present production we would need that much less in
terms of dairy herd. It would certainly make the dairy problem
that much worse. : ;

Mr. RoBerts. I don’t want to beat a dead horse, or a dead cow in
this case. My predecessor at one time introduced an amendment on
the House floor to have the gestation perrod of the mother cow—we
were having some probléms with farm-price controls that were
about to be slapped on by a consumer-oriented Congress that was
about as far as the Congress had gone in terms of the law of supply
and demand. But I did notice your work in:that field, and since
that was a large part of the efforts of your colleague from Cornell,

I think I will yield back the 'balance of my time, Mr. Chairman. :

Mr. BrowN. 1 have no further questions, Mr. Schmid, although
after I have had a chance to study your paper a little bit more, I
may have some, in which case we may want to correspond with you
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about further eiaboration. Thank you very much for your testimo-
ny.
Mr. Scumip. Thank you. :

Mr. BROWN. Our last witness this afternoon will be Dr. Charles
Chambers who is the executive director of the American Institute .
of Biological Sciences.

You don't know how happy we are to see you, Dr. Chambers.

You may introduce your colleague and present your testimony as
you seefit. Co ‘

STATEMENT OF CHARLES CHAMBERS, EXECUTIVE DIRECTOR, :
AMERICAN INSTITUTE OF BIOLOGICAL SCIENCES, ACCOMPA. :
NIED BY ROBERT F. ACKER, AIBS REPRESENTATIVE, SOCIETY
FOR INDUSTRIAL MICROBIOLOGY AND EXECUTIVE DIRECTOR,

NATIONAL FOUNDATION FOR INFECTIOUS DISEASES

Mr. CaaMBERS. Thank you, Mr. Chairman, Mr. Roberts.
In light of 'the hour, let me summarize the written comments
which will appear in the record and if I do gloss over anything .
which you feel is of particular interest, please feel free’to raise it
as questions. N
For the record, my name is Charles Chambers. I am executive.di-
rector of the American Institute of Biological Sciences. I am joined
by Dr. Robert F, Acker, the AIBS representative of the Society for
Industrial Microbiology. ' '
Dr. Acker is also executive director of the National Foundation
for Infectious Diseases and former éxecutive director-of the Ameri- >
can Society for Microbiology. : ) -
AIBS is a national confedetation of over-40 professional societies )
and resedrch organizations in the life sciences, =
Among all of these member groups are represented some 170,000
working biologists not only in the basic areas, but also in agricul-
ture, enyircnment, and*in the medical sciences:
It is our great pleasure to appear before you today to present our
views on biotechnology in agriculture and more specifically to ad-
dress the biotechnolegy propesals of the Department of Agricul-
ture., ) ' . '
Before I get into the points in the written.statement, I would like ’
to express our disappointment at the reductions that were just
made in USDA’s competitive grant program by the House Appro-
priations Committee, and those reductions affecting the plant ge-
netics aress. i
We hope you share this concern, Mr, Chairman, and that the bio-
technology issues can be appropriated at the $28 million level re-
quested by the administration. .
Our institute is firmly convinced that it is important that we
m?ve ahead with this area of applications of: biotechnology in agri-
_culture,; . :
Although the word may be new, the use of organisms is not new
in industrial: and agricultural processes, fermentation, of course,
being a fairly obvious example. ‘
However, recently the techniques of bioengineering have enabled
us, for example, to develop a noninfectious vaccine for hoof and
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the health of livestock. 3
And yet there is a prelude to this whole area of biotechnology
related to our natural.resources and the role of endangered species
in that world of natural resources. ; .
Every species which becomes extinct, even very humble insects

\
\
54
mouth disease, a vaccine which offers great potential for improving

and microbes, reduces the available genetic material in which. bio-
technology can operate. .
That is because 'biotechnolog'g can’t recombine. These basic ge-
netic materials .are important because it will be quite some time
before-we can synthesize functioning genetic structures in the labo-
ratory. Foy. these reaspns, we are well advised to preserve the gene
stocks, the natural mix habitats and to proceed. with efforts to in-
ventory and collect information on the genetic variety and divarsi-
ty that exists not only in the United States, but in thé world itself.
In thinking of the agplications of biotechnology to agriciture, we
are thinking in’-terms of new techniques, which enable us to be
much more precise and achieve the desired goals in.a much:shortér
period of time. . " . o T ot e
This area does hold-great promige for the improvement. of food
sugies for a hungry world, but, as we all recognize, there are:
‘ risks, and we must assure ourselves that the regulatory processes
are clear, efficient, and effective, and we commend the: efforts you
’ haye made; Mr. Chairman, with Congressman_Dingell; and Con-
gressman Waxman, to request action by Dr. Keyworth in your
recent correspondence to explore the regulatory paths and to bring
some clarity and order tothat, becanse we think that is very fua-
damental to achieving the ‘benefits we can from this area. -
The strength in all of the sciences that our country has enjoyed
is a direct result of the reliance we have placed both as a Nation
and the Government on the peer review proces§ Jor judging scien-
tific merits. . .. s N
This has been adapted into the regulatory’process at mény differ- ,
ent levels, and we.consider _Wsat these are scund practices that can s
easily be enhanced and adjustéd to facilitate the déveloprient of ‘
this great potential tool: L N g
The NEPA legislation was passed aftér dué consideration to ac-
complish important societal goals, and this process can easily’ Be
adapted and used to certify and reviéw the activities that aré pro-
ppsled in the environmental release of genetically engigieer_ed mate- .
rials. ' A s s e
As some of the othér withesses who have appeared béfore you’
today have noted, the scientific basis of use of biotechnology in ag-
ricui.ure introduces characteristics which are very marginal'in the
nature of the operation-of the plant materigls-or’ even arniinal ma--
terials, and pose very little rzal risk of‘serious encroachments on
the environment. . _ .
The plant varieties‘that are cultivated are very, very highly’ se-
lected and highly specialized, and in fact we are running risks-at.
this -point of so- overspecializing our agriculturdl varieties for yield
and nutrition and what-not,.that we are weakening their natural:
resistance to environmental stress, and we must look at those prob-
lems with equal: concern for the enviromental risks that might
exist. : - . N -
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For these reasons and others presented in the testimony, we do
not feel that the genetic. manipulation of domestic plants and ani-
mals' posés matters of great environmental concern.

However, because .we are operating at a qualitatively different
level than-we have in the past, with organisms that have the abili-
ty to reproduce themselves, we must have wide consultation and
full use, of the available scientific expertise in making decisions
about what to use and the circumstances in which to use it,

The existing committees, both in NIH, the RAC advisory commit-
tees, and the AARC committee and USDA can continue to fulfill
their stated role by having broader and more direct involvement by
professional environmental and agricultural scientists and others
who can look beyond the mere laboratories that might be involved
in working with certain organisms under controlled situations.

The efforts being made by EPA to monitor and apf)ly a construc-
tive role in this field shoul(i, be encouraged and should be used as a
basis to enhance the administrative expertise of the genetic engi-
neering regulatory and advisory committees.

Bly undergirding the government’s regulatory process at the Fed-
eral, State, and local levels with the strength of scientific peer
review, we can maintain the initiatives in basic plant genetic re-
search slipported by the National Science Foundation as well as
the relai:edp applied areas in agriculture and other industrial and
health areas.

Onlfy through a vigorous program of competitive grants and sup-
Fort or modern instrumentation at both the basic and applied

evels can we continue our scientific excellence and have the bene-
fits accrue to our agricultural community.

The commendable Xrofessional relations which have existed be-
tween NSF and USDA especially in this plant genetic area should
be encouraged, strengthened and perhaps even formalized to the
entire agricultural community through the joinily funded projects,
fellowship exchanges, pooled Iaboratory resonrces, etc.

While we must continue to maintain a broad-based network of
research institutions dnd field stations to implement future scien-
tific findings, the innovation and momentum which we have in the
area of biotechnology in agriculture can only be assured if research
progosals are sought from all qualified institutions and awards are
made on the basis of merit and potential utility.

Our institute believes firmly in the agricultural potential of bio-
technology and we are developing a natural food and agricultural
policy forum, so that the policy deliberations in all the political,
social and economic dimensions can be informed by the best scien-
tific expertise available.

We support an expanded competitive grants program and renew-
al of equipment instrumentation at the institutional level and urge
the development of proper guidelines for assessing the possible en-
viropg?ental impacts of experimentation in this area as rapidly as
possible. .

We commend the subcommittee for its foresight in addr~ssing
these issues, and Dr. Acker and I would be pleased to respond to
questions you might have.

The prepared statement of Mr. Chambers appears at the conclu-
sion of the hearing.)

Q
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Mr. BRown. Thank you very much, Dr. Chambers. © =~

Dr. Chambers, an earlier witness, I think it was Dr. Rabin -from
the National Science Foundation, kind of gave us a historical pic-
ture of how the Federal Government has supported ‘biological re-
search, beginning maybe 30 years ago at NIH, and work-being done
at the National Science Foundation, particularly the more recent
initiatives of the plant sciences, and then indicating the evenimore
recent movement of the Department of Agriculture’s research ca-
pabilities into this field. o

I would like to have an ehlightened comment from you 6r Dr.
Acker about whether or not the Départment of Agriculture is
moving along a path which is adéquately responsive to the bur-
geoning knowledge in this field, or whether we have some basis for
criticizing it as being a little too slow. o

I mention this because this was an element of debate on the floor
this afternoon in which the distinguished chairman of the ‘Appro-
priations Committee said we don’t -want to move too fast in this
field and in which I tried to make the argument that we weren’t
moving fast enough. . .

Obviously, I would like to have you gentlemen with me, but per-
haps it would be better if you were to give us your own opinion of
this, if you can.

Mr. CuaMmsers. Haste in scientific progress is always an element
of great fascination and we had many discussions with representa-
tives of both USDA and the Cooperative State Research Service,
and the people in the National Science Foundation.

We do feel that there is an appropriate dichotomy of effort in
those agencies and don’t see at this point any bothersome redun-
dancy or overlap. .

The NSF initiative is addressed to some basic scientific issues, in
cell genetics at the plant level which are much more sophisticated
than'we find in virtually all animal models.

The proposals which we have spoken about on other occasions in
the Department of Agriculture in this area in particular lay in the
competitive grants program and we have had opportunities to
speak before the Appropriations Committee regarding our feeling
that, given the vitality of this area of research, the use of the peer
review and competitive grants approach in agriculture is absolutely
essential to achieve as much progress and much rapid development
as is possible.

Do you care to add to that?

Mr. AckeRr. Yes. If I may, I would say that I have witnessed over
many years a struggle with this competitive grants program. It
started slowly and I guess we could say it stayed at a slow pace for
many, many years, and seems to have difficulty in gaining the rec-
ognition and gaining the funding that so-many other competitive
grants programs in other agencies enjoy. :

I have never been sure why that was the case. I have never been
quite sure why agriculture should not have the advantage of a com-
petitive grants program of some magnitude with the competition
and with the peer review.

It would seem to me to be a healthy process and a reasonably
desirable way to go, and then in direct response to your earlier
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question, Mr. Chairman, I would say can you show me any exam-
ples really where research has gone too fast?

I can’t think of any myself where there has been that much risk
involved.

Mr. BrownN. I think in part that question can only be answered
as a function of what you perceive as the proposals in a particular
field, what you might ca]]p the excitement, the potential, and we
have different perceptions.

I have one perception; other Members of the Congress have other
perceptions, quite obviously.

Mr. Acken. If I moay. there is one area where there is a great
deal of promise and we just mentioned during this testimony this
afternoon from a number of sources the matter of the hoof and
mouth disease vaccine sort of thing.

Well, I would say in the mix between veterinary medicine and
human medicine there are tremendous opportunities there and one
can learn from the other, and to J)Ut a burden on one and hold it
up while another area can proceed does not seem to make sense to
me.

Mr. BRowN. As a (s)art of our educational effort I inserted in the
Congressional Record today five pages of promising research activi-
ties which were submitted by the Department of Agriculture to the
Apé)ropriations Committee. They were submitted after the hearin
and I doubt if the chairman ever read them, but now somebo ly
will read them I think, and it may change the perception a little
bit with regard to the significance of these areas.

Dr. Chambers, you made reference in your paper on page four to
the further development of the field of microbial eco ogy, which
would appear to be of great importance in this matter of risk.

I haven’t seen too much indication that there was an great de-
velopment in this field of microbial ecology. Admittedly, I don't
follow it too closely, but could you indicate to me how you see this
as a developing field?

How do you characterize the activity that is occurring here? Is it
expanding rapidly or am I missing something?

Mr. CHAMBERS. One of the 'difficulties that we have encountered
with assessing prudently the rigks involved in the environmental
release of genetically engineered materials, and in preparing objec-
tive and meaningful environmental impact statements, is the
dearth of knowledge we have about microbial environmental activi-
ties.

The whole area of the soil fauna and its role in agriculture has
been greatly overlooked, and we feel that not only does it have a
role in agriculture, but because it is there in the environment, it is
part of our environmental concerns also.

The degredations of pesticides by microbes and the increasingly
higher toxic levels of traditional pesticides that would have to be
applied, and the problems that exist in the food chain and what-
not, have not been that thoroughly looked at in terms of microbial
ecology and we are saying here basically, and the reason it was
presented here is that in order to make the sound judgments, in
order to inform the regulatory process in the right way with the
right type of environmental expertise, this is an area that nseds
some addition, so that we have a scientific basis.
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Mr. Roserts. Thank you, Mr. Chairman and Dr. Chambers and
Dr. Acker. Thank you for your comments. I am going to go in re-
verse order with your statement and say at the end of it here on
page 5 this institute firmly believes that we are on the threshhold
of a golden age in agriculture and biologically driven industrial
process that you are forming up something called a national food
and agricultural policy forum to ..sure that the highest quality of
scientific expertise will continue to inform and assist the public
policy making. And then you list everybody in terms of making
these kinds of hard decisions we have to-make.

What is the National Food and Agriculture Policy Forum and
where are you in that process?

Mr. CuaMsERs. One of the major developments that drew our at-
tention to this, of course, is the reauthorization of the farm legisla-
tion in the near future.

Mt. Roserts. I am not sure we have done that, but go ahead.

Mr. CuaMmbers. There are many actors in that situation and we
have been impressed and I have been personally involved in the
past with some work done in Washington with a so-called health
forum and then with the Institute for Educational Leadership and
the education forum in which there would be an opportunity for all
parties to meet in a neutral setting to share ideas, to explore agen-
das, to discuss what the status of the scientific developments are so
that policy positions which any group may want to develop on its
own may be based on the best scientific information and the policy
options that are developed would be realistic ones.

We are seeking independent private foundation support for such
a forum at our institute in this area of food and. agriculture which
includes not only consumables, but also the fiber in products, too.
We are at the stage of having to develop that proposal and are in
negotiations with several foundations and we would then be a con-
vener in the sense of a forum of interested parties who have ideas
and positions to share and to explore with one another without
having to have a formal special purpose agenda before them and
can presumably leave this forum, as they have done with the
health forum and the Institute for Educational Leadership forum
through small group sessions, dinner meetings, 1 and 2-day
workshps and what not, better informed about each other’s views
and more knowledgeable about, in our case, the current science
base undergirding food and agricultural issues.

Mr. RoBerts. But your recommendations would be going to ap-
propriate committees and the Department of Agriculture prior to
the consideration of the new farm bill. Is it in relation tc a specific
title or are you talking about recommendations across the board
with regard to supply management or export policy?

Mr. LsHAMB'ERs. This forum itself does not have as a purpose pro-
viding recommendations or taking policy positions on any of the
titles or any of the .areas. It is viewed asa vehicle for bringing to-
gether parties who have interests in all of the different aspects of it
and exploring in a nonaligned neutral setting what their interests
are and what the strengths and weaknesses of other-positions are
so that a stronger concensus can be built among those parties that
do have special interests that they want to take.

3.
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Mr. RoBerTs. Congressman Charles Stenholm from Texas and
myself had a similar idea or concept for a national agriculture
forum which has the same title. To date we have not been as suc- |
cessful as we had hoped in regards to some of the key issues facing |
the farmer-stockman, but I certainly wish zou well in your endeav-
or and hope that you would make available to all the interested |
parties at least whatever concensus sharing you are able to |
achieve.

Mr. CHamBERs. We would like very much to have participation
by you and your colleagues and others who have expertise to bring
to these discussions.

Mr. RoBerTs. I am sure if you issue an invitation to the chair-
man or other learned members of the subcommittee, we would be
delighted to tell you all that we don't know or do know about vari-
ous issues or subjects.

Mr. CaamBeRs. Thank you, sir.

Mr. RoBerTs. On page 3, you are talking about the low level of
risk from introducing new plant and animal life forms since they
are all going to be a variant of a sort to the existing crops and I am

ndering—I am always reminded as a lay person when I am read-
ing all of your testimony about new bacterium strains or, say, in-
troductions that that is on a different level and certainly a differ-
ent level of understanding and perception on the part of the public.

I think it was some new form of bacteria that killed ET. I am not
sure what other form of bacteria was used 1n various other space
movies or science fiction movies. Sometimes they work to our ad-
vantage by killing the invader and sometimes they don’t.

But 1 think the public perception is a lot like those old movies,
Mr. Chairman, where the mad <<‘entist is conducting an experi-
ment on Lon Chaney and he runs a muck and the newspaper re-
porter who is the fair damsel in distress is saved by the young at-
torney and says something like: “There are some things in science
that man was never intended to really go into or to know.”

I don't think that school of thought should apply here, but I am
wondering is there a separate review process in regard to this kind
of public pe:ception that you think we ought to undertake as op-
posed to the plant and the animal variety.

Mr. CaamBers, We have thought about the relative risks in-
volved and its relationship to the existing regulatory mechanisms
which were, albeit developed, with different kinds of things in
mind—toxic chemicals, fluids and things of that nature.

Our best judgment is that the strength that we have in building
the benefits from science can best be done by informing the regula-
tory process with the scientific expertise we have, broadening the
involvement of basically the laboratory scientist to include those
with good eavironmental expertise and with the agricultural exper-
tise and that that should be sufficient.

And that in the areas that NEPA applies the appropriate envi-
ronmental impact reviews be made and that we can manage to re-
flect and show concern for the public safety and still achieve the
progress in science development that we think is important.

We are not interested in putting the candle under a oushel and
we are not intere.ted in reveriing to an age of know-nothingness
ard ignorance as vou so well suggested, but that we do not see any
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overbearing need at this point for independent, self defined and
self-operating regulatory mechanism.

There are risks, but we don’t characterize them as grave risks
scientifically and we don’t even characterize them as a terribly
troublesome risk.

Mr. Roserts. Would you care to comment, Dr. Acker, on this? Do
you have the same opinion?

Mr. Acker. Yes, I think so. I think the forces at work are ade-
quate for the challenges and I think that the history that the
chairman mentioned a while ago has indicated that we have done
reagly reasonably well by ourselves to keep the Andromeda strain
at bay.

Mr. RoBerts. I have no further questions, Mr. Chairman.

Mr. BRown. Dr. Chambers, you made a passing reference on the
last page of your statement to not only expanding the Competitive
Grants Program, but you mentioned equipment and instrumenta-
tion which frequently gets overlooked. My recollection is that both
NIH and NSF provide for equipment and instrumentation grants
under some circumstances.

I don’t recall exactly how much they provide. I presume that
when the Department of Agriculture doet enthusiastically get into
a Competitive Grants Program that it would be desirable to include
a component looking to the upgrading of equipment and instru-
mentation?

Mr. CHamsERs. Very much so. NIH and NSF can't do it all.
There are some new instrumentation requirements in this area of
biotechnology, but even more importantly as you are well aware,
we have gone through a very dry period of drought at the institu-
tional level and we have got a lot of old equipment that just needs
to be brought up to date to keep not only these scientific research
initiatives, but the broad scientific effort 1iself underway.

Mr. Brown. It seems to be a characteristic of science; that is, as
it becomes more advanced and comprehensive, it does require
larger and more expensive items of equipment. I suppose biologists
need big computers just like anybody else.

Mr. CuaMBERS. They are learning that there are some very fun-
damental uses of computers especially in the biotechnology area
not only for analysis, but for automated production techniques in
the laboratory. )

Mr. BrRown. All right. Well we thank you very much, both of
you, for your presentation and it will be very helpful to us and we
do hope that you will keep us in touch with your efforts to organize
this food and agricultural policy forum as we approach the renewal
of the farm bill next year.

Mr. Cuamsers. Thank you, sir.

Mr. Acker. Thank you very much.

Mr. BRowN. The subcommittee will be adjourned.
[Whereupon, at 5:45 p.m., the subcommittee was adjourned.]
[Material submitted for inclusion in the record follows:]
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Statement of Dr. Bill R. Baumgardt
Director, Indiana Agricultural Experiment Station
Associate Dean of Agr uiture
Purdue University

West Lafayette, Indiana

INTRODUCTION

Mr. Chairman, my nave is 8111 R. Baungardt. I am Director of the Indiana
Agricultura? Experirent Station and Associate Dean of Agriculture at Purdue
University, West Lafayette, Indfana. In related professional activities, it is
ay pleasure to serve as President-elect of the Averican Dairy Science
Association. and Chairman of the Board-elect of the Agricultural Research
Institute. I am a member of the National Association of State Universities and
Land Grant Colleges - NASULGC (Divisfon of Agriculture) Committee on

" Biotechnology and 1 represent that Committee here today.

I am pleased to have an opportunity to address fssues of concern to your
Committee. In my testimony, I wish to to address the following coxponents of
the fssue: (1) Concepts developed by the NASULGC Cormittee on Biotechnology,
(2) Public and private roles, and (3) Structure of the USDA Grants Program for
Biotechnology.
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NASULGC COMMITTEE ON BIOTECHXOLOGY
The NASULGC (Division of igriculture) Comittee on Biotechnology includes

\
’ fndividuals with varing degrees of administrative responsibility for
I agricultural research and education programs in land-grant universities and
attorneys versed in agricultural law and relavant tax and patent laws and codes.
' As 2 comnittee we may have done more thinking and analysis on the issue of
biotechnology and agriculture than any other group. The process in fact,
started long before formalization of the Committee. Interests of the Committee
vepresent 2 natural development of the planning, coordination end research
function of the national endowment we all know as the Land-Grant system, We
have been about this science from its beginning. A sub-group of the ultimate
cormittee took leadership to focus attention on the potential of the new
biotechnologies for agriculture. Another sub-group met under the initiating
leadership of the Texas Agricultural Experiment Station to consider appropriate
means of interaction between the public AES system and private industry
including means of funding research and patenting and ownership issues. The
NASULGC Biotechnology was officially established {n April, 1982. Kajor thrusts
have been and continue to be dealt with by sub-committees on: (a) Land-Grant
Institutions and Biotechnology, (b) Education and Manpower needs, {c) Funding
and University/ Industry Relationship, (J) National Program Leadership and
Oevelopment, and (e) Social/Ethical Issues. Formal progress reports wer- issued
in November 19820 and 19832 with frequent release and sharing of component
drafts for review and comments. Most of the data and Comittee efforts that I

will describe in this testimony today have been taken froa those reports.
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PUBLIC AND PRIVATE ROLES

What s emerging as an 3ppropriate pattern, is that of a mix of funding sources
and arringements designed to capitalize on the vast opportunities for

biotechnology in agriculture.

_ In general, the public sector research program has 1ead responsibility: (a) for
much (but not all) of the basic research, (b) for educating and training of
scientists, and {c) to ensurs application to a wide array of needed plants,
animals and products, many of which offer 1ittle profit incentive to the private
sector. On the other hand, the private sector has responsibility for much (but
not all) of the applied research and development leading to marketable products,
plus they must have prompt access to basfc research results. Several of the
major industrial orgianizations have established sighrificant in-house research
programs in biotechnology related to agriculture. Many of these same Companies
plus many other {usually smaller) cowpanies also sponsor research grints or
contracts with universities to gain that quick access and window on the cutting
edge of science. Much of the industrial sponsor ship of biotechnology research
remains on a one company, one university ¢ itractual arrangement. However, I
percefve a growing interest in the “consortia concept® where a group of
companies jointly support a basic research progras at a university, (or
universities) with the companies sharing in the findings on a timely basis and

also sharing in access to the scientists veing trained.
I believe it is in the best interest of the public that much of the basic °

research in molecular biology and biotechnology be done in the public sector and

and that it be supported by public funds. This will help ensure first of all,

o




that information gained on the most fundamental and widely applicable principles
of biology, can be made available to all of the scientific community for
appropriate exploitation; and secondly, public funding will ensure that a part

truly in the public intercst.

Base support for public programs is provided most appropriately by the federal
and state governments. Perhaps the best exarple of this lies in the
federal-state partnership created by the Hatch Act and made reat in the state
agricultural experiment stations (SAES). !n 1981, the states [~ovided $4.06 of
state funds for every $1.00 of Hatch funds.3 These appropriations vorm a base
support in terms .i facilities and scientists in a wide array of disciplines.
They provide for continuity of the research effort, attention to ispcrtant
problems demz. ..ag a Yong term commitment, and this base funding provides the
opportunity for the new, innovative ideas to be pursued. It is this base
program that enabled thex State Agricultural Experiment Stations to initiate
their agricultural biotechnology programs that had 283 faculty FTE's and 579
projects ongoing in 1982.2 The Biotechnology Committee obtained similar
information about the USDA-Agricultural Research Servize (ARS) programs in
biotechnological research from the ARS administrator. The ARS reported 94
biotechnology projects with an FTE ~ommitment of 78 §cient1sts.

|

|

|

of the basic research is targeted to agricultural problems or thrusts which are
Qur comittee also has surveyed me:u;ber {nstitutions of the Hational Associatfon
of.Stlte Universities and Land Grant Colleges to determine their capability in
the area of biotech.iological research and education. The questionnaire was
similar to the cne used with SAES and ARS. Responses are still being received

«nd we hope to have this information summarized and evaluatid by fall of 1984,

ERIC B
70

oot}
Q




65

Earlier I referred to a mix of funding sources and arrangements. For example,
the SAES are spending over $40 million for biotechnological research. The
percentage distribution of funds by source was State 39X, Federal 48% and
Private 13%. Our Committee has been active in several areas to help foster an
expansion of appropriate private funding of biotechnological research in SAES
and universities. These efforts include chapters and draft.papers on:

- Policy considerations for various University/Industry relationships

- Tax considerations for various funding arrangements

- Information on appropriate use of patents and Certificates of Plant

Variety Protection
- Guidelines for the development of a University/Industry Research Contract

- Faculty consulting in the private sector

Overall, the Committee has provided information, raised concerns, suggested
guidelines, and in general heightened interest and awareness of both public and
private providers of funds for biotechnological research. More and more state

legislatures are appropriating special funds to support such research. In many

cases, these public vunds are usced to, stimulate private ..atching funds. We
would be pleased to provide some specific examples to your Committee, Mr.

Chairman, if that would be desired.

m
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STRUCTURE OF THE USDA GRANTS

PROGRAM FUR BIOTECHNOLOGY

Our NASULGC Biotechnology Committee has evaluated both the need for research
support and the form of that support very carefully. We approached the subject
by surveying and analyzing-what effort was underway, what "scientist power® was
available as well as determining the areas of research with the greatest
opportunity for exploitation and advancement of agriculture. {Mote the 1isting
on pages 22-27 of the Committee Progress Report II, 19832 as well as other
sources4n5). We made estimates of the need for equipment and the need for
scientists to work on biotechnology within the land-grant system. We then
constructed a set of competitive arants programs which would excite-the
developrent of the most advanced science, ---things that are on the cutting edge
---whether they related to an animal cell system, a plant cell systemor a
microbial cell system. The key issue is to excite the kinds of cutting edge
science that can be brought to bear on the most significant biological problems

facing agriculture.

To bring about this kind of booster-thrust to the system we outlined a minimal

program including research grants, fellowships, and equipment grants. We

Research Grants Hillion $
Individual research grants 4.0
($100-125,000 1 yr., for at least 3 yrs.)
Hultidisciplinary research grants 16.0
(at least $200,000 per yr. for at least 5 yrs.)
Young investigator incentive awards 1.0

suggested an initial budget of $70 milldon to be distributed as follows:

&
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Fellowships

Pre-doctoral fellowships 1.2
Pos t-doctoral fellowships 2.8
Senior post-doctoral fellowships 1.0
Equipment grants 24.0
Total $7C.0

An annual base budget of $70 million would provide funding assistence for only a
small portion of the research progrums and education efforts. Based on our
survey of the present faculty effort in biotechnology in just the

SAES 112, the $70 million would provide research support for only 23% of

the faculty, 6% of the pre-doctoral students, and 8% of the new faculty at the
desirable award levels. Adding the faculty and students from outside the SAES
group, of course, makes the fraction of support become even lower. This low
fraction of potential support demonstrates clearly the need for funds and

assures there will be strong competition for the grants.

We stressed that for this program to have the desired impact, it must be added
to existing research and education programs, not be a replacement for or
redirection of current programs, which are essential in their own right. The
program would be administered by the USDA in a menner comp>tible with the
competitive grants program. It should be open to all scientists in public and
private universities, research institutes and government agencies, have
peersreview panels, a program council of distinguished scientists with a broad
view of basic r:esearch for agriculture, a program director drawn from the
academic community ca a rotating basis, and a permanent associate director

expert in the field, responsible for effective administration of the program.

r ]
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I would 1ike to address briefly some specific questions which apparently have

been raised about sub-sets of this program. First, what about the need and

structure of a multidisciplinary grants program? (For the moment I shall not

belabor the distinction between multidisciplinary and interdisciplinary
research. Suffice it to say that in both cases, scientists from several
disciplines are fnvolved in problems with mutual goals6). It is the
Committee*s view that multidisciplinary research must be encouriged because so
many of the necessary research goals in biotechnulogy for agriculture require
the collaboration of seve;-al disciplines for optimum progress. All of the
Agricultural Experiment Statfons {AES) are multidisciplinary and many of them
include basic-science departments such as biochemistry. If not within the AES,
the varfous disciplines needed would be represented on land grant university
campuses. We feel there is a place for a component simfiiar to that in the

HcKnight Foundation program which will be addressed later in this hearing.

Another question has been asked about the impact of small short term competitive
grants cwards. Our committee recommends funding the individual research grants
at a level of $100 - 125,000/year (including indirect costs) for a term of at
least three years. These levels and durations are within reccmyended guidelines
of NIH, NSF as well as independent estimetes by SAES directors. Currently USDA
competitive grants in plant science and NSF grants in biology are being funded
at lower levels. These less than optimum Jevels of funding are practiced by
concluding that it is preferable to provide some funding to more of the
excellent proposals rather than fully funding of only a few. We believe that to
optimize the effects the USOA Biotechnology proposal, low award levels must be
avoided.
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Some may consider the $100-125,000 per year level for 3 years to be "small and
short term.” However, it must be emphasized that there is a base funding
undergirding such programs at SAES and land grant institutions. The proposed
grants provide a spike thrust which will organize and concentrate efforts in
important research areas. Furthermore, the USDA program must be both enlarged
and continued so that the most productive projects can be renewed beyond the

initial period.

In this context, Mr. Chairman, I wish to point out that we beliave it is
essentfal to remove the $50 million authorization cap on competitive grants that
is in the current version of Title XIV of the “Farm Bil1". This cap forced the
corpetitive grants biotechnology program to be proposed in the FY 85 Budget at a
level much below the optimum level. Furthermore, we perceive that the
competitive grants component of the USDA research budget is one which should be
greatly enlarged in program areas and in total funds made available in these

next fiscal years.

Let me briefly address another point raised in the draft charter for these
hearings, "The greatest gains from biotechnology will come when scientists in
traditional disciplines are trained to understand the potential contribution of
biotechnology to their work, and when scientists in the new biotechnology
disciplines understand how their efforts contribute to the existing knowledge
base. The USDA budget material emphasizes the Department's ability to link the
new effort to the existing knowledge base.* Mr. Chairmin, on behalf of the
Biotechnology Committee, ! want to reassure your committee that this linkage is
already well underway in the State Agricultural Experiment Stations. One of the

great strengths of the system is the inherent array of the disciplines and the
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built-in 1inkages with an effective technology transfer system in the
Cooperative Extension Service. Furthermore, we want to assure you that the
Biotechnology Cosmittee recognized and understood the need to continually add to
the 1inkages between basic molecular biology, genetics and breeding --- for both
plant and animal systems. This can be accorplished within our proposed programs
and within the USDA competitive grants program. This is cne exasple of the
special need for -ultidisciplinary research grants.

Finally and perhaps most importantly, I wish to present my {and I believe the
Biotechnology Committee's) perspective on how the FY 1985 biotechnology increase
could be most effectively utilized, First, some comments on the magnitude of
that increase. The budget as originally presented included $28.5 million for
the program in corpetitive grants. We perceive that $28.5 million level was
chosen because that was all the space left under the current $50 aillion
authorizat fon cap for competitive grants. You will recall that our
recommendat fon was for $70 million. Mr. Chairman, we firmly believe that the
full $28.5 million rust be made available if the United States agricultural and
food production system is to stay on the forefront of scientific and
technological cevelopments =-- to stay on the cutting edge --~ to regain our

economic conpetitive advantage in world markets.

Second, given this much reduced level of funding ($28.5 million rather than $70
million) we recommend that emphasis be placed on the Research Grants

ciategories. The ratio between individual and multidisciplinary grants should be
kept approx imately as in our Committee's original proposal. (That is about a
60:40 split or $17.1 million plus $11.4 million.) Inclusion of graduate
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students and post-doctorals in the grants should be encouraged. This would help
the tremendous need to educaté more scientists in biotechnology for agriculture.
The best training of practicing scientists can be achieved by participation in
research programs in cutting edge science, being led by recognized scholars in
the area. Further, because of the critical need for equipment, we urge that
adequate consideration be given to including some significant equipment requests

when the need is well documented and included in a high quality proposal.

Beyond this adjustment, we recommend firplementation in accord with the carefully

developed scientifically sound proposal originally made by our comeittee.?

In summary fashion, that is:

a) Program areis to establish a thorough understanding of the genetics,

biochemistry, physiology, metabolic control, and deveiopmental biology
of plants, inimals and microbes---to provide the basic scientific
knowledge needed for the development and application of the new
biotechnological research capability to agriculture and food. Its
primary emphasis should be to enhance understanding of basic biological
principles. The program also should focus on the basic approaches
within the context of meeting the needs for tomorrow's food and
agriculture.

Subject areas in both individual and mltidisciplinary research grant

programs should be those where there is greatest nead:

(1) Structure, function, and organfization of plant, animal, and
microbfal genomes.

(2) Transfer, expression, and regulation of individual genes and gene
systems.

(3) Genetic and molecular control of growth, development, and
resistance to physical and biological stress.

O
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A group of leading scientists should be brought in to lay out the specific

criteria for these subject areas.

c) Operational procedures should include:
(1) A1 grants should be investigator-initiated, peer reviewed, and
avarded on a competitive-merit basis.
(2) The program should cover the basic principles, utilizing plant,
animal and microbial systems.
(3) The program should be open to all scientists in public and private
universit ies, SAES, research institutes, and government

laboratorfes.

Mr. Chairman, we thank you and your Coxmittee for your interest. With the
foundation which will be laid by this enlightened program, we will have within
our power, the capacity to ensure the leadership of the American agricultural

and food system and the security of the world's food supply.

This completes my prepared statement. [ will be pleased to respond to any

questions you may have.

(Attachaent follows:)

O
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Emerging Blotechnologles in Agriculture: Issues and Policfes. Progress
Report, November 1982 Division of Agriculture, Conmfittee on Biotechnology.
Division of Agriculture, N&ULGC. 1 Oupont Circle, Washington, D.C.

Emerging Biotechrologies in Agriculture: Issues and Policfes. Progress
Report 11, Novexber 1983. Division of Agriculture, Comittee on
Biotechnology, NASULGC, 1 Dupont, Circle, Washington, D.C.

Federal Agricultural Research Funding: Issues and Concerns. Report by the
U.S. General Accounting Office, October 20, 1983.

Biotechnology, in Science Vol 219, No. 4585, Feb. 11, 1983. pp 611-746
devoted to articles on Blotechnology.

Report of the Briefing Panel on Agricultural Research. Comittee on
iglence, Engineering and Public Policy. Hational Academy of Sciences,

Enabling Interdisciplinary Research: Perspectives from Agriculture,
Forestry, and Hore Economics. M. G. Russell, editor. Misc. Publ. 19-1982.
A.E.S., University of Hinnesota.
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STATEMENT pF
DR ROBERT RABIN
ACTING ASSISTANT DIRECTOR FOR
BIOLOGICAL, BEHAVIORAL, AND SOCIAL SCIENCES
RATIONAL SCIENCE FOUNDATION

MR. CHAIRMAN:

MY NAME IS ROBERT RABIN. | AM THE ACTING ASSISTANT DIRECTOR
FOR BIOLOGICAL, BEHAVIORAL, AND SOCIAL SCIENCES AT THE NATIONAL
SCIENCE FOUNDATION. | AM APPEARING AT THE REQUEST OF

DR. EDWARD A. KNAPP, DIRECTOR OF THE FOUNDATION, IN RESPONSE T0
YOUR INVITATION TO TESTIFY AT THIS HEARING.

THIS IS AN OPPORTUNITY TO INTRODUCE TO YOU DR. DAVID T.
KINGSBURY- HE IS THE PRESIDENT’S NOMINEE FOR ASSISTANT
DIRECTOR, BIOLOGICAL, BEHAVIORAL, AND SOCIAL SCIENCES (BBS) AT
NSF. DR. KINGSBURY IS PROFESSOR OF MEDICAL MICROB IOLOGY AND
VIROLOGY AT THE SCHOOL OF PUBLIC HEALTH, UNIVERSITY OF
CALIFORNIA, BERKELEY. ALSO, HE IS SCIENTIFIC DIRECTOR, NAVAL
BIOSCIENCES LABORATORY, AT THE UNIVERSITY. UPON HIS ASSUMPTION
OF THE ASSISTANT DIRECTORSHIP AT NSF, I WILL RESUME NV DUTIES
AS DEPUTY ASSISTANT DIRECTOR FOR BBS.

THIS SUBCOMMITTEE HAS PERFORMED AN OUTSTANDING SERVICE BY
CONDUCTING EXTZNSIVE HEARINGS SINCE 1982 ON CRITICAL ISSUES IN




AGRICULTURAL SCIENCE AND EDUCATION. THE NATIONAL SCIENCE
FOUNDATION AND THE NATIONAL SCIENCE BOARD HAVE BEEN PLEASED To
+ PARTICIPATE IN YOUR EFFORTS.

1 AM PARTICULARLY PLEASED ALSO TO ACKNOWLEDGE THE COOPERATION
BETNZEN THE USDA AND NSF: IT IS STRONG, CONSTANT, AND
PRODUCTIVE. IT HAS INCLUDED PARTICIPATION IN DOMESTIC AND
INTERNATIONAL INTERAGENCY COMMITTEES, JOINT PLANNING AND
FUNDING OF RESEARCH, AND JOINT PARTICIPATION IN SYMPOSIA,
REVIEN PANELS, AND PUBLICATIONS.

COOPERATION BETWEEN OUR AGENCIES BEGAN AS EARLY AS 1951, SOON
AFTER NSF WAS ESTABLISHED. AT THAT TIME, S.B. FRACKER,
ASSISTANT TO THE ADMINISTRATOR OF THE AGRICULTURAL RESEARCH
SERVICE, ASKED ALAN WATERMAN, NSF’S DIRECTOR, IF IT WOULD BE
APPROPRIATE FOR USDA TO SEND RESEARCH PROPOSALS ON
PHOTOSYNTHESIS TO NSF TO BE REVIENED AND CONSIDERED FOR
FUNDING. DR. WATERMAN WELCOMED THIS CHANCE; INTERACTIONS
BETWEEN STAF# THAT BEGAN SHORTLY THEREAFTER STARTED A LONG,
FRUITFUL RELATIONSHIP THAT WAS TO INCREASE CONSIDERABLY. IN
1976, NSF PLAYED A MAJOR ROLE IN HELPING USDA SET UP ITS
COMPETITIVE RESEARCH GRANTS PROGRAM, AND BOTH AGENCIES CONTINUE
TO WORK TOGETHER TO INSURE THE SUCCESS OF THIS RELATIVELY NEW
USDA PROGRAM.

I BELIEVE THIS MORE RECENT HISTORY HAS BEEN REVIENED BY THIS
SUBCOMMITTEE AND BY THE HOUSE SCIENCE AND TECHNOLOGY COMMITTEE

Q
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DURING DR. ELOISE CLARK'S TENURE AS ASSISTANT DIRECTOR OF NSF.
IT IS FITTING TO CLOSE MY REMARKS OM THIS ASPECT BY REHINDING
THE SUBCOMMITTEE THAT DR. WENDELL L. ROELOFS WAS AWARDED THE

1982 WOLF PRIZE IN AGRICULTURE FOR HIS WORK ON PHEROMONES AND
THEIR PRACTICAL USE IN INSECT CONTROL. DR. ROELOFS’ RESEARCH
uAS SUPPORTED BY NSF. ’

MR. CHAIRMAN, LET ME TURN TO A CENTRAL ISSUE OF THESE HEARINGS:
BIOTECHNOLOGY . YOU WILL RECALL THE TESTIMONY OF DR. CHARLES E.
HESS LAST FEBRUARY 7 BEFORE THIS SUBCOMMITTEE WHEN HE APPEARED
AS A HEMBER OF THE NATIONAL SCIENCE BOARD. HE SPOKE STRONGLY
IN SUPPGRT OF THE NEW BIOTECHNOLOGY INITIATIVE PROPOSED IN THE
FY 1985 BUDGET FOR USDA. HE WAS REFLECTING BOTH HIS PERSONAL
AND NSF'S CONCERNS FOR THE WELFARE OF THIS INITIATIVE 10 ITS
JOURNEY THROUGH THE CONGRESSIONAL BUDGET HEARINGS.

I SHOULD APPRISE YOU OF EVENTS SINCE THEN IN WHICH DR. HESS HAS
FIGURED. IN LATE FEBRUARY, THE NATIONAL SCIENCE BOARD AGREED
T0 DEDICATE A SUBSTANTIAL PART OF ITS JUNE MEETING TO A
DISCUSSION OF BIOTECHNOLOGY. 1T APPOINTw. DR. HESS TO LEAD A
TASK GROUP OF THE BOARD IN DEVELOPING THE ISSUES AND BACKGROUND
PAPERS. | HAVE BEEN PRIVILEGED, IN LEADING NSF'S STAFF IN
SUPPORT OF THIS EFFORT, TO WORK CLOSELY WITH DR. HESS. ALSO,
THE BOARD RECENTLY ELECTED HIM AS ITS VICE CHAIRMAN. 1 BELIEVE
THAT THESE ACTIONS WILL HAVE A SALUTARY EFFECT IN CONTINUING

WHAT HAS BEEN A MUTUALLY ADVANTAGEOUS RELATIONSHIP BETHEEN NSF
AND THE USDA.
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THE BOARD’S DELIBERATION ON BIOTECHNOLOGY WILL CENTER ON
SEVERAL TOPICS: (1) ITS RELEVANCE TO OUR NATIONAL INTERESTS;
(2) THE MAJOR NATIONAL NEEDS TO SUPPORT BIOTECHNOLOGY; (3) THE
ROLE OF THE FEDERAL GOVERNMENT, PARTICULARLY IN BASIC AND
APPLIED RESEARCH; AND (4) SPECIFICALLY, NSF’S ROLE BOTH CURRENT

- AND FUTURE. THE BOARD’S DISCUSSION WITH US AND THEIR
RECOMMENDATIONS WILL HAVE A VERY USEFUL INFLUENCE IN SHAPING
THE FOUNDATION’S POLICIES AND ACTIVITIES.

MR. CHAIRMAN, BIOTECHNOLOGY IS NOT A NEW HUMAN ACTIVITY, AND IT
IS NOT THE PROVINCE OF A SINGLE FEDERAL.AGENCY. MANKIND HAS
ENPLOYED IT TO FERMENT GRAIN TO PRODUCE INDUSTRIAL ALCOHOL, TO
MAKE BREAD, TO CREATE VACCINES, AND TO PRODUCE PENICILLIN.
THESE ARE EXAMPLES OF WHAT IS CALLED "OLD BIOTECHNOLOGY.” NEW
BIOTECHNOLOGY, HOWEVER, IS THE CHILD OF FEDYRAL RESEARCH
SUPPORT MAINLY IN OUR COLLEGES AND UNIVERSITIES. IT CONTINUES
TO BE NURTYRED BY THE FUNDS FROM NSF ANU AGENCIES WHOSE
MISSIONS ARE ROOTED IN PUBLIC HEALTH, ACRICULTLRE AND ENERGY,
ARD TO A MUCH LESSER EXTENY, DEFENSE. THE FAITH OF THE
CONGRESS IN DEDICATING SUBSTAKTIAL FUNDING FOR RESEARCH FROM
THE EARLY 1950'S ONWARD IS BEING REWNRDED AND REINFORCED BY THE
FREQUENCY OF RESULTS AND THE PROMISING POTENTIAL FOR INCREASED
NATIONAL INDUSTRIAL ECONOMIC GROWTH.
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NEW BIOTECHNOLOGY COMPRISES THREE PRIMARY GROUPS OF
TECHNOLOGIES :

--RECOMBINANT DNA TECHNOLOGY

--CELL FUSION TECHNOLOGY
*HYBRIDOMA (MONOCLONAL ANTIBODY) TECHNOLOGY
*SOMATIC CELL GEMETICS

--B IOPROCESS ENGINEERING

THE APPLICATION OF THESE TO AGRICULTURE IS IN ITS INFANCY, BUT
THEIR USE HAS BEEN ENTICINGLY REFERRED TO IN THE RECENT REPOR”
T0 THE CONGRESS BY SECRETARY JOHN R. BLOCK WITH WHICH YOU ARE

FAMILIAR: *~NEEDS ASSESSMENT FOR THE FOOD AND AGRICULTURAL
SCIENCES.”

HISTORIZALLY NSF HAS PROVIDED FINANCIAL SUPPORT TO THE STUDY IN
PLANT AND ANIMAL SYSTEMS OF FUNDAMENTAL GENETICS, CELL
PHYSIOLOGY, CELL CULTURE BIOLOGY, NUCLEIC ACID CHEMISTRY,
BIOCHEM ICAL ENGINEERING, AND MICROBIAL PROCESS ENGINEERING.
FINDINGS FROM THESE AREAS HAVE PROVIDED THE BASES FOR THE
EXCITING TECHNOLOGIES OF TODAY. ONE OF THE MOST VALUABLE
APPLICATIONS OF BIOTECHNOLOGY THAT ALSO RECEIVES SUPPOR! IS THE
USE OF GENE SPLICING, CELL FUSION AND BIOPROCESS ENGINILERING
METHODS AS TOOLS IN RESEARCH PROJECTS THENSELVES. THEY ARE
OFTEN CRITICAL TO EXPERIMENTS IN BIOLOGY, CHEMISTRY AND
ENGINEERING.
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THIS LAST POINT DESERVES EMPHASIS: SIMPLY HAVING A COLLECTION
OF TECHNIQUES UTILIZING THE MANIPULATION OF DNA OR THE FUSION
OF CELLS DOES NOT CONSTITUTE AN ESTABLISHED TECHNOLOGY WHICH
REQUIRES ONLY AN OCCASIONAL FINE TUNING. DEFICIEMCIES IN OUR
KNOWLEDGE IMPEDE THE CONTINUED DEVELOPMENTS OF THESE TECHNIQUES
FOR USE IN BASIC SCIENCE AND THEIR ULTIMATE COMMERCIAL
PPPLICATION. THUS, IN PROVIDING A POWERFUL SET OF TOOLS FOR
BIOLOGICAL RESEARCH, BIOTECHNOLOGY HAS ACCELERATED SCIENTIFIC
DISCOVERY' IN AREAS WHERE THE COMMERCIAL APPLICATION OF THE
TECHNOLOGY ITSELF IS MOT IMMEDIATELY 0BVIOUS. THE TRADITIONAL
RILE OF M°F IN THE SUPPORT OF BASIC RESEARCH HAS BEEN TO
ENCOURAGE NEW IDCAS AND APPROACHES PROPOSED BY THE SCIENTIFIC
COMMUNITY. GENERALLY, REGARD FOR THEIR APPLICABILITY TO A
PRACTICAI. COMMERCIAL PROBLEM HAS BEEN OF SECONDARY IMPORTAMNCE.

IT WAS BECAUSE THE COMMUNITY THAT NSF SERVES SAW GREAT
OPPORTUNITIES IN THE PLANT SCIENCES--TO BETTER UNDERSTAND

STRUCTURE AND FUNCTION AT THE MOLECULAR LEVEL WITH “NEW
BIOTECHNOLOGY” AND SOPHISTICATED INSTRUMENTATION-~THAT WE
EMBAGKED ON A SUBSTANTIAL EFFORT TO CANVINCE THE BOARD, OUR
MANAGEMEN1, THE ADMINISTRATION AND THE CONGRESS TO INCREASE OUR
ABILITY TO SUPPORT THIS WORK. ACTING ON ITS CONVICTION THAT
PLANT SCIENCE COULD BENEFIT FR(M THE REMARKABLE ADVANCES IN
HCLECULAR BIOLOGY EVIDENT FROM STUDIES OF VIRUSES, BACTERIA AND
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ANIMAL CELLS, THE BOARD RECOMMENDED AND MANAGEMENT AGREED TO
SUBSTANTIAL [NCREASES IN THE FOUNDATION’S BUDGET. BETWEEN FY
1983 AND (THE REQUEST FOR) FY 1985, THE BUDGET HAS INCREASED 36
PERCENT FOR RESEARCH IN PLANT SCIENCE.

MR. CHAIRMAN, IF THE CONGRESS APPROPRIATES FY 1985 FUNDS FOR
NSF'S USE IN THE PLANT SCIENCES AT THE ACMINISTRATION'S
REQUESTED LEVEL, WE ESTIMATE THAT WE WILL OBLIGATE $58 MILLIOM
NEXT YEAR. THIS IS A 70 PERCENT INCREASE OVER THE FUNDING IN
FY 1981 WHICH WAS $34 MILLION. BUT NOT ALL OF THIS INCREASE IS
ALLOCATED TO PLANT MOLECULAR BIOLOGY. ABOUT 43 PERCENT {OR $25
HILLION) WILL SUPPORT RESEARCH IN ECCLOGY, SYSTEMATIC BIOLOGY,
POPULATION BIOLOGY AND ECOSYCTEM STUDIES.

LAST YEAR THE FOUNDATION HELD ITS FIRST COMPETITION FOR
PUSTDOCTORAL FELLOWSHIPS IN PLANT BIOLOGY. THE NEW PROGRAM WAS
INAUGURATED TO ENHANCE BROAD INTERDISCIPLINARY APPROACHES TO
PLANT RESEARCH. IT RESPONDED TO THE NEED (i) TO CATALYZE HORE
EXTENSIVE USE IN PLANT RESEARCH OF THE TECHNIQUES DEVELGPED INM
WESEARCH WITH MICROBIAL AND ANIMAL SYSTEMS, AND (2) 70

PROVIDE SUPPORT FOR YOUNG SCIENTISTS IN THESE MOST PROMISING

AREAS OF RESEARCH IN WHICH THE DEMAND FOR SCIENTISTS IS
INCREASING.

IN 1983, FELLOWSHIPS WERE AWARDED TO 24 YQUNG SCIENTISTS WHO
HAD EARNED THE DOCTORAIE DEGREE AFTER JANUARY 1, 1980. THESE
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WERE SELECTED FROM 194 APPLICANTS. THE NEW FELLOWS INCLUDER 14
WOMEN. IN 1984, IN THE COMPETITION RECENTLY CONCLUDED, 20
FELLOWS, INCLUDING 5 WOMEN, WERE SELECTED FROM 128 APPLICANTS.

THE FELLOWSHIPS ARE FOR ONE YEAR AND ARE RENEWABLE FOR AN
ADDITIONAL YEAR. EACH FELLOW IS FREE TO SELECT AN AHERICAN OR
FOREIGN INSTITUTION FOR FURTHER STUDY. AMONG THE &4

FELLONS SELECTED, ONLY EIGHT CHOSE TO WORK ABROAD AND, OF THE
LATTER, FIVE ELECTED TO STUDY AT THE SUPERB NATIONAL PLANT
LABORATORIES IN AUSTRALIA. PLANT GENETICS HAS BEEN THE MOST
POPULAR FIELD OF STUDY AMONG THE DISCIPLINES IN PHYSIOLOGY,
CELLULAR AND MOLECULAR BIOLOGY.

NOW I WOULD LIKE TO LRIEFLY NOTE SOME FINDINGS OF A SURVEY
SPONSIRED BY NSF. IT WAS CONDUCTED BY THE HIGHER EDUCATION
PANEL OF THE AMERICAN COUNCIL ON EDUCATION. THE CONCLUSIONS
ARE PREL ININARY AND MAY BE REVISED LATER. LAST AUTUMN, 210
DOCTORATE-GRANTING INSTITUTIONS WERE QUESTIONED ABOUT PLANT
SCIENCE PROGRAMS, AND 90 PERCENT RESPONDED: 165 REPORTED
GRADUATE PROGRAMS IN PLANT BiOLOGY.

THESE INSTITUTIONS RECEIVED ABOUT $200 MILLION IN RESEARCH
SUPPORT. HALF CAHE FROM THE FEDERAI. GOVERNNEAT; 34 PERCENT
CAME FROM STATE GOVERNMENTS. [INDUSTRIAL SOURCES PROVIDED gNLY
10 PERCENT. :
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APPROXIMATELY 300C GRADUATE STUDENTS WERE ACCOUNTED FOR IN THE
SURVEY. FEDERAL RESEARCH GRANTS SUPPORTED OHLY 20 PERCENT OF
THEM, AND ONLY 3 PERCENT HAD FEDERAL FELLOWSHIPS. STATE
GOVERNMENTS SUPPORTED 12 PERLENT; FGREIGN GOVERNMENTS SUPPORTED
30 PERCENT, AND INDUSTRY’S CONTRIBUTION WAS 7 PERCENT. THE
INSTITUTIONS THEMSELVES SUPPORTED 30 PERCENT OF THE STUDENTS.

FOR THE 1000 POSTDOCTORAL STUDENTS, THE FEDERAL SUPPORT PICTURE
IS CONSIDERABLY DIFFERENT. FEDERAL RESEARCH GRANTS SUPPORTED
50 PERCENT, WHILE INSTITUTIONAL SUPPORT IN THIS GROUP SHRANK TO
ONLY 7 PERCENT, THE SAME FIGURE FOR STATE GOVERNMENTS AND
INDUSTRY. FEDERAL FELLOWSHIPS ACCOUNTED FOR 6 PERCENT, AND
FOREIGN GOVERNMENTS 12 PERCENT OF THE TOTAL SUPPORT OF THIS
POPULATION.

THE GRADUATE PROGRAMS ARE ATTRACTING MANY WOMEN: THEY COMPRISE
30 PERCENT OF THE FULL-TIME GRADUATE STUDENTS, "OSTDOCTORALS,
AND RESEARCH ASSOCIATEZ. ABOUT 20 PERCENT CF DOCTORATE DEGREE
REClPI?NTS WERE WOMEN.

THE UNITED STATES IS TRAINING SUBSTANTIAL NUMBERS OF FOREIGN
STUDENTS. ABUYT 1600 (20 PERCENT) OF THE FULL-TIME GRADUATE
STUDENTS AND ABOUT 330 (33 PERCENT) OF THE POSTDOCTORALS HOLD
TEHPORARY VISAS. OF THE 1600 FOREISN GRADUATE STUDENTS, 1200
ARE FROM DEVELOPING COUNTRIES AS ARE 130 OF THE 330 POSTDOCS.
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THE LAND GRANT IMSTITUTIONS DOMINATE THE GRADUATE PROGRAMS [N
PLANT RIOLOGY. THEY ACCOUNT FOR 80 PERCENT OF THE RESEARCH
FUNDING, 80 PERCENT OF THE FACULTY, 80 PERCENT OF THE GRADUATE
STUDENTS, 80 PERCENT OF THE PH.D. RECIPIENTS, AND 70 PERCENT OF
THE POSTDGCTORATE SCHOLARS.

FINALLY, THIS SURVEY REVEALED THAT THE DISCIPLINES OF PLANT
MOLECULAR BIOLOGY, BIOCHEMISTRY, AND GENETICS WERE THOSE MOST
CITED AS HAVING A SHdﬁTAGE OF PERSONNEL 1IN POSTDOCTORAL
TRAINING POSITIONS, PERMANENT RESEARCH ASSOCIATE POSiTIONS AT
THE PH.D. LEVEL, AND IN TENURE-TRACK FACULTY POSITIONS. DATA
FROM THE SURVEYED INSTITGTIONS ALSO AGREED WITH OTHER DATA
COLLECTED BY THE CONGRESSTONAL OFFICE OF TECHNOLOGY ASSESSMENT
AND THE NATIONAL RESEARCH COUHCIL: INDUSTRIAL POSITIONS IN

PLANT MOLECULAR BIOLOGY, BIOCHEMISTRY, AND GENETICS ARE IN
GREATEST DEMAND.

THESE FINDINGS HAVE POLICY IMPLICATIONS FOR INDIVIDUAL AGENCIES
AND FOR FEDERAL SPONSORSHIP OF RESEARCH AND TRAINING GENERALLY.
AS FOR NSF, I WOULD NOTE THAT THE BUDGETARY GRONTH WHICH I
MENTIONED IS A RECENT EVENT. THE DISCOVERIES OF THE 1970’S
THAT MAKE UP THE “NEW BiOTECHNOLOGY” WERE POSSIBLE BECAUSE THE
UNITED STATES IN THE 1950'S AND 196€‘S CHOSE TO RUILD WORLD
LEADERSHIP FOR ITSELF IN THE LIFE SCIENCES. FROM 1968 70 1982,
FEDERAL FUNDING FOR NON-DEFENSE RESEARCH IN REAL DOLLARS




84

SHRANK. THIS ADMINISTRATION REALIZED THAT WE CAN‘T LIVE OFF
PAST INVESTHENTS SO LONG WITHOUT RENEWING THEM, AND HAS
EMPHASIZED PLAKT BIOLOGY.

THE HEART OF OUR PROGRAM IS THE SINGLE PRINCIPAL INVESTIGATOR-
FUNDED RESEARCH PROJECT. IN FY 1983, GRANTS FROM NSF’S BIOLOGY
PROGRAHS AVERAGED $20 THOUSAND PER YEAR IN CONSTANT 1972
DOLLARS. EACH GRANT INCLUDED BOTH TOTAL DIRECT AND INDIRECT
COSTS. OMNLY TN THE PAST TWO YEARS HAS THE ATTITUDE CHANGED;
MODERN BIOLOGY CAN NO LONGER BE VIEWED AS A COTTAGE INDUSTRY.
IT IS UNREASONABLE TO THINK THAT U.S. LEADERSHIP CAN BE
HATNTAINED W ITHOUT INCREASING SUBSTANTIALLY OUR INVESTMENT PER
ARARD. T HAVE THE SAME OPINION ABOUT THE USDA'S COMPETITIVE
GRANTS PROGRAM.

THE SURVEY BY THE AMERICAN COUNCIL ON EDUCATION INDICATES THAT
INDUSTRY 'S SUPPORT OF PLANT SCIENCE RESEARCH IN ACADEME IS 10
PERCENT OF THE TOTAL, OR ABOUT $20 MILLION. INDUSTRY SUPPORTS
7 PERCENT OF THE GRADUATE STUDENTS AND ABOUT THE SAME
PERCENTAGE OF POSTDOCS. INDUSTRY, AT LEAST PRESENTLY, CLEARLY
EXPECTS THE FEDERAL GOVERNMENT TO BE THE CHIEF PATRON OF
RESEARCH AND TRAINING. THE DATA CONFIRM WHAT I HAVE HEARD
PRIVATELY FROM INDUSTRIAL R2D OFFICIALS. YET INDUSTRY WILL
CONTINUE TO BE A MAJOR BENEFICIARY OF THE FEDERAL INVEsTMENT.
IF LAND GRANT UNTVERSITIES REMAIN DOMINANT IN PLANT SCIENCE
GRADUATE PROGRAMS, AND IF THE NEED IN BOTH ACADEME AND INDUSTRY

IS CHIEFLY FOR PEOPLE TRAINED IN THE "NEW BIOTECHNOLOGY,” IT
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SEEMS OBVIOUS TO ME THAT THE FEDERAL FINANCIAL RESPONSIBILITY
HUST BE BEITER BALANCED AMONG THE AGENCIES. IN 1984, NSF'S
BUDGET OF $33 MILLION, THE USDA’S BUDGET OF $15 MILLION, AND
THE DEPARTHENT OF ENERGY'S BUDGET OF $11 MILLION FOR
COMPETITIVE RESEARCH GRANTS FOR MODERN MOLECULAR STUDIES OF

PLANTS TOTALS $59 MILLION. NSF ACCOUNTS FOR 56 PERCENT OF
THIS.

SINCE NSF DOESN‘'T FOCUS ITS EFFORTS ON AGRICULTURAL RESEARCH,
HE REALLY NEED, AS DR. KEYWORTH, THE PRESIDENT'S SCIENCE
ADVISOR, HAS SAID, "A SUBSTANTIAL PROGRAM OF COMPLEMENTARY
RESEARCH WITHIN USDA." GIVEN THIS, 1 BELIEVE THAT IN THE
FUTURE WE CAN REALIZE WHAT “NEW BIOTECHNOLOGY* PROMISES FOR
AGRICULTURE: INPROVED VETERIHARY VACCINES, PLANTS THAT THRIVE
IN ARID OR SALTY SOILS, PEST- AND INFECTION-RESISTANT PLANTS,
AND CROPS THAT CAN FIX NITROGEN FROM THE AIR.

THANK YOU. I WILL BE PLEASED TO ANSWER YOUR QUESTIONS.
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Statement of Dr. Ralph W. F. Hardy
Mer.oer of ,Executive Committee
Board on Agriculture - National Research Council

National Acadeny of Sciences

INTRODUCTION

Good Afternoon, I am Ralph Hardy, Member of the
Executive Committee of the Board on Agriculture of the National
Research Council. 1 am also currently an employee of
E. 1. du Pont de Nemours & Company where Ry most recent
position was Director of Life Sciences and am also a menmber of
COGENE which is the Committee on Genetic Experimentation of the
International Council of Scientific Unions. I appreciate this
opportunity to provide cowments on U.S. agricultural research
and technology. My specific comments will outline the role of
the Board on Agriculture, challenges to U.S. agriculture in a
changing world, and research and technology to cope with this
changing environment.

BOARD_ON AGRICULTURE

The Board on Agriculture is one of eight major program
units of the National Research Council which is the principal
operating agency of the National Academy of Sciences. the
Mational Academy of Engineiring, and the Institute of Medicine.

The Board on Agriculture addresses issues in the
fields of plant and animal sciences and renewable resources
that are of concern to the agricultural community. These
concerns range from basic Scientific research through its
applications in production agriculture to training and
education of agricultural scientists, to national Policy issues
involving natural resources and the nation's ability to produce
food, feed and fiber. Areas of interest include all aspects of
production, protection, p:ocel&lnq and marketing of any crop,

plant, or animal and management and conservation of range, soil
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and water—-the renewable resources related to agriculture. The
Board is xlso involved with innovative concepts in agriculture
such as blotechnology and its implications for plant and animal
agricuiture. .

Sone issues are addrassed by the Board to provide
advice and guidance on scientific and policy questions at the
request of federal agencies or private organizations dealing
with agriculture. Other study programé on issues affecting the
health of the nation's agriculture and related natural
resources are initiated by the Board itself. Projects of the
Board on Agriculture are carried out by committees of experts
organized for the work of the individual project.

Exanples of current projects by the Board include a
study for the USDA on bioscience research by the Agricultural
Research Service. The resultant report will recommend areas of
research that ghould be strengthened or added to ARS programs
in the blosciences to achieve the highest dividends in
scientific research. A second project is examining areas in
the new biotechnologies that are of significance to agriculture
and will recommend a nutional strategy for biotechnology in
agriculture. A third study is evaluating tha trends in
corpetency needs in agricultural research personnel. A fourth
study will develop strategies for the management of pesticide-
resistant pest populations. The above are examples of studies
in progress. Several others are in progress or being

considered for initiation at this time.
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CHALLENGES FOR U.S, AGRICULTURE IN 3 CHANGING WORLD

U.S. agriculture has, does and will exigt in a

changing national and international environment. However, the
intensity of the rate of change is probably greater at this
time than heretofore. Thig accelerated rate of change will
make it increasingly challenging for U.S. agriculture to
maintain its competitive position in beth its production and
input industries.

These changes are occurring in both the domestic and
international arenas. 1 will list some of the donestic factors
first. The U.S. consumer expects the desired quantity and
variety of food at a low cost. The percantage of income spent
for food decreased 16% in the last twenty years and now
approaches a new low of 15%. Superimposed on this expectation
of low cost food is a growing concern about personal well being
and diet. The consumer will increasingly expect food

consistent with long-term health. The recent increased

vigibility of the possible relationship betwesn food and cancer
is one eximple of the growing concern about food and health.
siguificant changes in diet should be expected with attendant
changes in food choices.

The economics of farming is changing drastically with
the future of many farmers uncertain. The Past emphasis of
agriculture research on increaming total yield has greatly
enhanced agriculture's ability to produce but not to p:oduce’s‘\

necessarily in a profitable manner. Technologies such as plant
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breeding including hybrids, artificial insemination, ferti-
lizers, plant protectant chemicals, veterinary pharmaceuticals,
feed additives, irrigation, housing and mechanization have
provided the bases for high rates of production and low product
prices. The increagsed cost of land «nd equipment acconpanied
by high interest rates has led to increased costs. These low
prices and increased costs resulted in inadequate profit-
ability. Future agricultural research may need to focus on
reducing costs of production in order to maximize return rather
than maximize yield.

In recent years, thers has been increasing concern
expressed about the environment. Thig includes concernts about
possible farn generated pollutants as well as pollutants |
generated elsewhere that affect agriculture. Some eegments of
gsociety are expressing hostility towards chemical and
biological innovations that have and undoubtedly will be key to |
keeping our agriculturul system competitive. Agriculture must
communicate more effectively with society go that society's
views are based wore on reality than blanket impressions about
broad areas such as genetic engineering and plant protectant
chenicals.

Agriculture relies on limited resources, such as soil
and water. Increasing concerh is being expreseed about the
loss of soll due to agricultural practicee. Agriculture is a
major user of water and it is suggested that this resource nay

becore limiting in certain parts of the U.S. We must adopt
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more effective soil conservation practices and inprove the
efficlency of water use in agriculture or our linited rcesources
wi 1 become inadeguate or depleted.

Energy is also a changing factor in agriculture.
Fertilizer and fuel are the major agricultural consumers up-to-
the farm gate of fossil fuels. Although fossil fuel prices
have stabilized, in the longer term, prices will again increase
driving up the cost of agriculture production. It is noted
that agriculture up-to-the-farm gate is not a major national
user of fossil energy--only 3% of the U.S. total consunption.
Transportation, processing and distribution of food are major
ugsers of fossil energy--about 14% of total U.S. energy
consumption. The above selected factors indicate the changing
domestic environment in which the agricultural production and
input industries will have to remain competitive. .

There are also significant international factars that
impact agriculture Qespecially as the world becomes more inter-
dependent. U.S. agriculture, especially in the case of
commodity grains. has the ability to produce huge gquantitites
in excess of domestic needs, Accordingly, 2 major part of
commodity grains must seek markets outside the U.S. These
marketgs have grown substantially in the 1970's but are subject
to year-to-year variations jin the productivity of the importing
countries such as the U.S.S.R. The U.S. also shaces this
export market with other grain exporting countries producing

additional annual,change for the U.S, grain producer. 1n some
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cases, importing countries become self-sufficient and even in a
few cases become exporting countries in competition with the
U.S. Some countries that are importers of agricultural
products will invest to become self-sutficient in the future.
The ability of the U.S. to export agricultrual products can be
affected drastically by political considerations. These
changes in the international market produce the major impact on
grain prices and document the increasing world intecdependence
in the changing agricultural environment.

In addition, agriculture is subjected ta the changing
impacts of evolving technologies whose impacts could be even

more dramatic than the international marketplace. For example,

the new biology-based technologies are expected to have major
impacts on both agricultural production and agricultural input
industries. 1n the shorter term, it is absolutely critical
that the U.S. develop a leadership position in these biotech-
nologies for both our agricultural production and input
industries. These blotechnology inputs should enable

production costs per unit of product to be decreased and should

provide the bases for competitive new products, processes and
services for our ag input industries.
For the longer term, we need to assess the impacts of
the biotechnology inputs on U.S. production agriculture. The
nature of some of the expected products of these technologies
such as geeds are ones that are easily introduced. Note the

successful introduction of high yield wheat varieties into

97

E IK\[C-sos 0—84—m17 2 Q

Aruitoxt provided by Eic:




[E

92

india so as to convert India from a wheat importer to
exporter. One may suggest that these biotechnologies in the
long term will decrease the conmpetitive advantage of U.S.
production agriculture. For example, technologies that would
enable high yield crops to be grown on the aluminum toxic soils
in South America would Jead to major increases in crop
production of that part of the world while the impacts of such
technology on U.S. agricultare would be less significant.
similarly, vaccines to decrease animal diseases in areas such
as Africa could substantially increase the meat producing
capabilities of that continent. Evelving technologies can
clearly produce advantages but also can Produce challenges for
which we need to prapare. Developing the appropriate
technology is the best answer to such challenges. Thus,
technology must be considered as a major opportunity and
challenge in a changing world. One must develop the best
technology for U.S. agriculture but recognize that others are
pursuing the same goals for their agriculture.

in the chauging world, it may be most important to
develop technology that would generate new markets for
production agriculture. Research is needed to provide the
basis for making higher value-in-use products than commodity
grains. Such technology could significantly increase the
competitive position of U.S. production agriculture.

The many national and international changes outlined
above suggest that maintaining the competitive position of U.s.

agriculture will not be easy. 1It will require an aggressive
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approach over the next gsevaral decades to maintain or even
more desirably enhance the competitive position of U.s.
agriculture. 1In the next section, I will suggest some
approaches that will assist in meeting this challenging
objective.

RESEARCH TO COPE WITH A CHANGING ENVIRONMENT

The key ingredient to cope successfully with this
changing environment is people. Agriculture must attract the
most creative minds to design solutions for thege most
challenging problems. 1In recent decades, agriculture has not

attracted its fair share of the best talent compared with

€
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elds guch 33 haslth and onglneering. Programs such as the
recently initiated National Science Foundation Post-doctoral
Fellowships for students educated outside of agriculture to do
post-doctoral work in agricultural laboratories is an
innovative effort to readjust the people distribution in favor
of agriculture. Agriculture also has a responsibility to
inform young people at the critical time of caraer choices as
to the exciting challenges and opportunities in agriculture.
Success in attracting these creative minds will be importanmt to
our academic, government and industrial agricultural activities
as well as providing talent key to maintaining our inter-
national leadership position in agriculture.

After people, the next most important factor is
training. We must expand our capabilities to train young
scientists and to retrain eetablished scientists in the newar

biological techniques. Academic and government laboratories
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have the najor responsibility for training. The expanding
agricultural bl&technology enphagis of many acadenic
institutions is encouraging. However, these programs will need
to be staffed by agricultural biotechnologigts of which there
are only an inadequate number at tkis time. Training is key to
provide the future scientists for academic, government and
industrial activities as well as international ones.

The next important factor for agricultural research is
funding. %o provide options to meet the competitive challenges
of the changing world will require new regsearch initiativesg
especially in providing a strong base of science tov underpin
agricultural technologies. The health carz community has shown
competitive grants to be a most effective way to fund creative
science. The strong exigting scientific base in the medical
sciences documents the effectiveness of competitive grants.
Agriculture initiated a modest competitive grant prograr a faow
years ago. We are encouraged by the expanded competitive
grants for a biotechnology thrugt this year. We recommend
substantial additional expansion ot competitive grants over the
next several years. In addition, we suggest that the
competitive grants in agriculture be of two types. One would
be the traditional single investigator, monodizcipline
proposalg. The other would be multiinvestigator, multi-
discipline proposals. Available competitive grant funds would
bg allocated in advance between the two types. Let me justify

the reasons for the multiinvestigator, multidiscipline
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proposals. HMany of the research problems in agriculture will
require a multiplicity of disciplines to successfully generate
the science and technologies. Multiinvestigator, multi-
discipline proposals will bring together creative gcientists to
neet this need. The limited number of recently funded
interdisciplinary grants by the McKnight Foundation is an
example of the above. Furthermore, students trained under such
multidiscipline, multiinvestigator research endeavors would be
expected to be more multidisciplinary in their outlook and
confortable in working in a variety of disciplines as is often
required in the more applied sides of public sector and
industrial agriculture.

These competitive grants which will provide the new
science and technology base for competitive agriculture
production and input industries should not be funded at the
expense of more applied programs that are judged to be critical
to current agricultural problems. I also wish to comment on
industrial support of university R&D. Although there has been
some increase in this activity in recent years. I would not
expect any more than a minor part of this basic R&D funding
long term to come directly from industry.

Another key ingredient for competitiveness ig the
appropriatenesc of facilities and the equipment for the
research to be done. Agriculture not unlike many of the other

research areas in the U.S. needs equipment and facilities that
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will facilitate rather than impede scientific progress.
instrumentation for the new technologies are significantly
different than those for establighed technologies.

The oﬁpoctunlty for new science and technology
televant to agriculture is outstanding at this time. The
opportunity is not unique to the U.S. ard agricultural
activities in the U.K. and Australia, for example, are highly
competitive if not more advanced than U.S. activities. For
example, 1 recently had the opportunity to be part of an
overview committee for the plant sciences part of an Australian
Commonwealth Scientific and Industrial Research Organization.
Their integration of these newer techaiques into plant sciences
was impressive. We must therefore move aggressively in
developing these new sciences and technologies if we are to
maintain a competitive edge for U.S. agriculture and
agriculture input inaustries. These new technologies are those
referred to as genetic engineering and monoclonal antibodies
and tisgue culture and undoubtedly there will be more as our
bage of exploratory biological sciences expands. Several
reports such as the 1982 COSEPYP Report on Plant Sciences
identify priority opportunities.

The science base in agriculture for the new
tachnologieg is relatively weak throughout the world. These
technologies rely on the identification of key genes or enzymes
in crop and aniral agriculture. Our understanding of the

physiology and biochemistry of key molecules in both plant and
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animal agriculture, is very limited at this stage. Thus, we
need to substantially expand these fundamental gciences to
identify those molecular targets that it will be most useful to
manipulate in crop plants and domesticated animals.

We need also to understand regulation of gene
expression in plant and animal cells. Such knowledge will be
key in developing molecules to turn off or turn on genes at
desired times. This ability to regulate genes maY be the key
to the agrichemical input industry of the future.

These new technrlogies are expected to provide
products, processes or services for many needs of animal and
plant agriculture. They will have potential for the U.S. but
also for other developed countries, less developed countries.
and centrally planned economies. These products are expected
to decrease the cost of production, increase yield. reduce
vulnerability to stress and pests, gtabilize yield, reduce
risks, and expand the useful world cropping land.

Model gene transfers have already been accomplished in
experimental plants and animals and one expects that within the
next yeat or so, transfers of simple agronomic traits in plants
and possibly useful characteristics in domestic animals will be
accomplished. However, it wust be recognized that the new
technologies are relatively untested. Their utility remains to
be denonstrated in the marketplace.

The above expanded thrust in agricultural research
will require effective technology transfer in order to achieve

the desiced competitive position for U.S. production
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agriculture and agriculture input industries. Various
experiments are being tried on relationships between the
academic community and the private 1ndust:{a1 sector.
Presumably out of these experiments will come more effective
vays to transfer technology from the public sector--
univergities and government--to the private sector. Also. an
Academy organized roundtable of government, university ana
industry representatives is discussing the relationship of the
three sectors.

In an expanded thrust in ag research, there must be a
requirement to monitor and evaluate sclentists and programs.
Thig will probably require an expanded effort of program
evaluation where public funding is involved but conducted so as
to facilitate the most rapid progress in the areas that will
maintain or inccease our competitive advantage. Monitoring
must be more sophisticated than simply quantitation such as
publication counting but must emphasize quality.

The above suggestions indicate areas and factors that
we must emphasize if we are %o provide the science and
technology base to maintain the <ompetitive position of U.S.
agriculture 16 a changing internal and external environment.
There are other policy factors which are important for
maintaining or enhancing U.S. competitiveness in agriculture
but which are not the focus of my statements today. One is the
strength and duration of proprietariness that is key to the

competitiveness of agricultural input industries. Many of the
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products of this area including the new blotechnologies will
require a demonstration of safety and efficacy. Such a
demonstration will probably take considerable time. For
industry to contribute maximally in the agricultural research
area, patent term restoration legislation would be a key
ingredient.

Let me summarize. U.S. agricultural production and
input industries will need to compete in a more rapidly
changing world environment, Many factors support this
accelerated rate of change. Several factors--people, training,
funding, facilities, programs, technology transfer, and
accountability--are identified as key to providing a sgtrong
base of science and technology to maintain or hopefully
increase the competitive position of our U.s. agricultural

industries.
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Testimony before the U. S, House of Representatives
Committee on Agriculture, Subcommittee on Departmental Operations,
Research and Foreign Agriculture
June 6, 19841

by
Richard S. Caldecott?

Mr. Chairman and members of the committee, when you requested
that a representative of the McKnight Foundation provide testimon,,
the Executfve Vice President, Mr. Russell V, Ewald, asked me to under-
take the assignment because he had a prior commitmeut. I accepted
with enthusiasm because it provided an opportunity to address the sig-
nificance of the unique and bold initiative taken by the McKnight
Foundation and the impc.tance of that initiative being emulated by
Federal and other agencies which support university-based research and
training.

Before providing the rationale behind the establishment of the
McKnight Foundation program let me diverge to address the issues of
the "Draft Charter" on which commentary was requested; the remarks are
relevant to the testimony that will fol 1on4.

One can never emphasize too stresgly that the great success of
scientists in the United States following World War Il was made pos-
sible by funds provided by the Federal Government to major research
universities. The support was given primarily through peer determirad
awards for research and training that were made to “individual® scien-
tists for studies that were disciplinary in nature. With the exception
1 These remarks should be considered as expressing the personal
opinion of the witness.

2 professor of Genetics, University of Minnesota and Consultant to
the McKnight Foundation for Programs in Plant Biology.
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of the USOA, which was not a significant party to the process, the
infrastructure thut has been developed s unmatched anywhere in the
wor1d. However, to stand pat with what is in place would be a mistake
of the first order, particularly as it relates to agriculture. Let me
make a few assertions for the record which may serve as points of
focus both for discussion from the floor and in future deliberations
of the comittee. First, the integrity of the puer review process
must be protected and expanded with respect to gziirzt support for the
scientific comunity and specific support in areas relating to agri-
cul ture. Second, a rigorous process must be developed for encouraging
and reviewing proposals from groups of scientists who wish to use a
team approach in solving problems and in training students. In that
respect, the approach used by the McKnight Foundation might serve as a
zodel. Third, a method mist be found to assure that the revards from
research conducted in the laboratories of United States scientists
result in new employment opportunities and appear on the balance
sheets of US. corporations rather than on those of our international
competitors. Fourth, steps must be taken to guarantee that both the
scientific infrastructure and the financial support provided for re-
search and training will be maintained at a level that assures that
the national security and the health and welfare of the citizenry
never will be compromised. In this regard, such a compromise certain-
1y will occur if the mafor state supported research universities that
expect enroliment declines through 1995 continue to be funded using a
formula that relates financing from the state to the number of “under-

graduate® students in the classroom. It is important for you to
k 3
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recognize that many of the young scientists who are being trained
today are having difficulty in finding suitable positions in major
research universities. The reason is that in recent years many of
these universities have suffered frcm retrenchment of state funding.
To exacerbate the situation many universities are not planning to fi11
those faculty vacancies which do occur because they are anticipating a
further reduction in student enrollments during the next decade with
the consequent further reduction in state support. What is seldom
taken into account by state legislatures is that most fa~ulty members
are davoting a major portion of their energies to graduate education
and research, the need for which will go unabated and without which
state and national economies will suffer. If the trerd continues it
will result in a "lost” generation of scientists at a time when inter-
national competition becomes ever more reliant on "information" that
is derived from scientific enguiries.

The obvious way to overcome this problem is for the states and
the fedsral government tu recognize that the future is dictated by the
past. There prevails an overriding national need to formalize the
unofficial partnership that exists between these governmental bodies
by devising new funding patterns for supporting and training scien-
tific parsonnel,

When the McKnight Foundation decided to undertake a program of
forward-1ooking support of research in the plant sciences, they had
one principal objective: to finznce “state-of-the-art* research that
could be expacted to have a positive impzct on agricultural production

fn the year 2000 and beyond. To determine a strateqy that seemed most
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1ikely to help the Foundation achieve this goal, a series of meet ings
were held with the program chairman, scientists in several univer-
sities. representatives of three government agencies, and the manage-
ment of the Foundation. The result of these deliberations was the
preparation of a proposal for the Foundation Board that emphas {zed

ten areas urgently requiring funding. They are as fol lows:

1. The establishaent of cell and tissue culture techniques
which can be used in whole organism regeneration.
2. The molecular basis for the control of aene expression

and the in vitro modification of isolated genetic

material,

3. The regulation of gene expression -during growth and
development.

4. The isolation and transfer of blocks of genes, whole
chromosomes, and organelles within and between species.

5. The segregation and breeding behavior of genes in the
material into which they have been introduced.

6. The molecular basis of the response of plants to
infection by fungi, viruses, bacteria, and insects,
and the impact of the environment on that response.

7. The molecular basis of the action of plant growth
regulators.

8. The biological control of the growth and dispersal of
+ ant species which impair agricultural product ivity.

9. The relation of plant growth and development to

environmental factors such as light, temperature,
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moisture, and nutrients. These invastigations would
also examine such stress factors as salinity, drought,
mineral deficiencies, etc.

10. Plant productivity as limited by photosynthesis in-

cluding: the interaction of the nuclear genome and the
chloroplast genome, the role of photosynthetic herbicides,
and the production of herbicide resistant genotypes.

Solutions to the various problems indentified as important re-
quire varying degrees of integration and coordination of the research
interests of individuals from divergent backgrounds. Thus, the pro-
gram was desivned to be broad enough in scope to provide funding of
two sorts. Firtt, for promising young sc!entists who were working in
relatively well-defined areas and who could use a three year period
for concentrated study, and second, for groups of individuals who were
working in an interdisciplinary mode to accomplish objectives which
can only be achieved by pooling diverse talents.

It was evident to the McKnight Foundation that funding could not
be provided for all the research that is*worthy. However, it was felt
that they could play an extremely important role in several critical
areas which might provide a stimulus for support by other agencies.
Thus, 1t was decided that projects to be supported would be of such
high quality that their selection would attract the attention of all
those agencies who have as their prime responsibility the financing of
plant research.

It was further decided that the programs to be financed must ear-

mark major fractions of the funding provided for supporting graduate
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students and postdoctoral personnel. This was done to emphasize the
need for immediately beginning to prepare those who will provide the
scientific expertise in the vear 2000 and beyond.

It was agreed that the level of funding for individual awards
would be a non-renewable commi‘tment of $35,000 per year for three
years; ten such awards have been made. The initfal funding for the
interdisciplinary awards ranged from $200,000 to $300,000 per year
for three years; six awards have been made. The McKnight Foundation
reserves the option of renewing the interdisciplinary awards for addi-
tional periods if warranted by the progress made during the first
grant perfod. The program is expected to continue for a ten yaar
period at a funding level of about $1,850,000 per year.

A unique feature that the McKnight Foundation Board approved when
the program was established was a review process that would brirj to
one Tocatfon, on an intermittent basis, all the participants in the
program including in particular those who were being .Erained.' The
first review, which will be conducted in the late spring of 1985, will
fnvolve presentations by each of the trainees so that an inter-
fnstitut fonal comparison can be made of the effectiveness of the
different prrgrams in meeting their specified training and research
objectives. Following the presentations, the entire group will be
asked to comment on the strengths and weaknesses they observed in the
program and what new areas of research should be supported.

The Mc¥night Foundation was aware that on several occasions other
agenc ies had initiated programs of interdisciplinary research only to

find that the proposals submitted to them were wanting in terms of
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scientific rigor and, concomitant quality. There are several reasons
for this deficiency. The overriding one seems to be that funding of
scientists by the granting agencies usually emphasizes the {ndividual
and what he/she can contribute scientifically as an independent inves-
tigator. Typically, universities reinforce this bias by basing their
tenure decisions on the merits of the individual as perceived, for the
most part, by his/her independent contribution whether it be in re-
search, teaching, or service. A system driven in this way assures
that the best in the scientific comnunity usually will conduct their
careers by concentrating their efforts in restricted areas of en-
deavor. It is without doubt that this approach will continue to
result in discoveries of major significance in areas such as molecular
biology and, therefo.e, must be aggressiv;ﬂy continued. However, it
must not be forgotten that this procedure {s based largely on 2
"reductionist” approach to problem solving which tends to ignore the
fact that in 1iving systems the rule is for the product to exceed the
sum of the parts of which it is comprised.

Success in interdisciplinary research demands a scheme which
brings the best of the reductionists and holists together in an envi-
ronment where they are encouraged to look at higher crder associations
and the functioning of systems at a level which their individual tech-
niques will not resolve. That fs the goal of the McKnight Foundation
program in Interdisciplinary Plant Biology. There is no doubt in the
minds of those who formulated the program that it is the wave of the
future, particularly in the applied areas of the 1itfe sciences such as

agriculture and medicine.
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The challenge hefore the granting agencies and universities is to
structure opportunities, both for fiscal support and personal advance-
ment, in such a way that the best among our scientists will not shy
away from interdisciplinary research because of the fear that it will
have a negative impact on their professional careers and fiscal
rewards.

The team selected to advise the McKnight Foundation was mindful

of these considerations. They were chosen for their expertise as

sci2ntists and administrators and their willingness to devote long
hours to reviewing proposals that they hoped would be at the cutting

edge of the future and set an example both for the scientific commu-

nity and those to whom iney look for support.

In total, 148 requests were made of 'the McKnight Foundation for
individual support and 89 for interdisciplinary research and training.
Ten grants were provided to individuals and six to interdisciplinary
teams. The quality of the proposals received was mixed.. Some_ inves-
tigators who sought support for interdiscipl fnary research had not

thoroughly worked out their research protocols and how the graduate

student training would be accomplished. These requests had the

appearance of a collection of individual research projects that as a

whole lacked coherence, There is 1ittle doubt, however, that if funds
had been available, simply on the basis of quality alone, awards could
have been made to at least ten other interdisciplinary groups of
scholars,
It has been ascertained from informal conversations with col-

leagues, that the approach taken by the McKnight Foundation has proven
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to be an important catalyst in stimulating a great deal of discussion
relative to how universities can structure their faculties and re-
search efforts in a way to encourags much more interdisciplinary
research. These discussions have been augmented by the burgeoning
interest in biotechnology and the efforts that universities are making
to develop new kinds of associations between their faculties and the
industrial community. There iy no doubt that these occurrences in
universities augur well for the future. Correspondingly, it will be
more difficult and challenging for the McKnight Foundation in examin-
ing the second round of proposals which will be forthcoming in twelve
to eighteen months. I shall be pleased to report to you on what is

observed.
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Good afternoon. I am Dr. Sue Tolin, Professor of Plant Pathology at Virginia
Polytechnic Institute and State University, where I teach virology and conduct
research on viruses that cause diseases of our major crops. I work with plant
breeders and geneticists to develop crop cultivars resistant to certain viruses
and conduct research t¢ understand the molecular and genetic basis of plant
réslstance and viral pathogenesis. 1 currently also hold a part-time IPA
appointment with USDA, Cooperative States Research Service (CSRS). Since 1979, I
have served as the U. S. Department of Agriculture's representative to the NIH
Recombinant DNA Advisory Committee (RAC). I am also a member of the USDA

Recombinant DNA Cormittee representing CSRS.

I thank you for the opportunity to appear at this hearing and to discuss the
type of regulatory approval process for release of new organisms 1 believe
would insure protecticn of the environment without destroying the potential of
biotechnology in agriculture. I will exphasize in my remarks those new
organisns in which recombinant DNA technology has been utilized in their

deve lopment, recognizing that blotechnology encompasses a much broader area.

It is widely acknowledged that U. S. agriculture is based on the cultivation
of nany introduced species of plants and animals. Traditional breeding and
selection techniques have been utilized by agricultural researchers to
introduce and improve these species for increased production efficiency. The
genetic basis for important traits is hnown in many cases, and genes have been
canipulated by breeders by wmany different approaches. With the recent
developments in molecular biology and biotechnology, new opportunities are
becoming avaflable for increasing our understanding of the structure and

function of specific genes in plants and animals, and particularly in the
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viruses and microorganiscs associated with them. There are now many exacples
in vhich specific genes asaociated with pathogericity or with response to a
biological or phyaical stress imposed on a plant have been isolated and cloned
into another host by recombinant DNA tecchniques. Molecular vectora have becen
developed and uscd to aanipulate the genea in microorganiaas or higher srganisms
w;uch then oust be tested £irst under controlled conditions and then under
natural field conditions. The testing and later commercialization of these
wodificd organiscs has raised an enormous number of questions concerning their

regulation.

Regulation of organisus modified by recombinant DNA techniquas currently
require approval by the NIHE Recombinant DNA Advisory Comnittee (RAC), in
accordance with the "Guidelinca for Research Involving Recocbinant DNA
Molecules". The National Institutes of Health prozulgates the Guidelinea, but
other federal agencies have been enjoined to comply with them for their
research and other activities under their authority. Non-federally funded
organizations excercise voluntary compliance. The RAC haa utilized the expertiae
of scientists from several disciplines and from other federal agencies in making
recormendations to change the guidelines as additional scientific information
has become available. Specific requests for permission have been granted to
conduct experiments requiring approval. In the early days of the guidelincs,
most experinents required review and spproval. After review of a number of
sinilar requests and establishment of certain scientific principlea, the RAC
acted by developing a “generic” statement for a class of experiments which

then could be reviewed and approved by the Institutional Biosafaty Comuittee

(IBC) at cach local institution conducting the research.
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Approvals for the reclecase of organisms containing vecochbinant DNA have been
recomzended by the RAC when it was judged that the alteratfon «f the genome
was of mininal significance to the organism and would ia no way bhe analogous
to introducing an entirely ncw orgarism. In future reviews, ! belicve that
1::1:1;1 review of the cugineered organism should be ecither by the RAC or by
procedures that they devalop, with ecither sizultaneous, pre-, or post-review
by (he appropriate agency with regulatory authority foc the organism in
question. In this way, the proper expertise would be utilized i0. the
rolecular nature of :};e gene sequence(s) altered (the RAC) and for the
characteristics of the organisn (federal or state agencies). Not all of the

regulatory processes would be alike. As currently done {n agriculture,
protocols have been cstablished for rclease of organisms for commercial

agriculture which are based on long expericnce and observations.
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MR. CHAIRMAN AND DISTINGUISHED MEMBERS OF THE COMMITTEE:

My pame is Charles Chambers. I am Executive Director of the Amerncan

Institute of Biological Sciences. | am joined by Dr. Robert F. Acker, the lilES

representative of the Society for Industrial Microbiology. Dr. Acker is also
Executive Director of the National Foundation for Infectious Diseases and former
Executive Director of the American Society for Microbiology. AIBS is a natonal
confederation of over forty professional societies and research organizauons in the
life sciences. Together our groups reprerent some 70,000 working biojogists in the

biological, agricultural, environmental and medical sciences.

It is my great pleasure to appear before you today to present our views on
biotechnology 1n agriculture and more specifically, to address the biotechnology

.

proposals of the Department of Agriculture,

It 1s important that we move ahead rapidly and soundly in this field, which has

such particular importance for the development of agriculture.

Although the word "bictechnology” h2. only recently appeared in the public
policy lexicon, the use of whole orgamsms or their components in industrial
protesses 15 Not hew. Fermentation is one ol the most familiar examples. Genetic
engiueering as applied to microorgamsms has led recently to such breakthroughs as
bacterial production of interieron, and a noninfectious vaccine for Hoof and Mouth
Discase., Despite these and similar success stories, we have only begun to tinker
with a handful of the properties of organisms in this way, and their collective

patential 1s limatless, for all practical purposes.
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Although it may seem far .moved from biotechnology, the protection of
natural resources and endanf .red species, including some humble insects and
microbes, is scientifically important. Every organism, regardless how incidentad it
may appear, that becomes extinct reduces the available genetic material on which
biotechnology can operate, Le. recombine. This genetic matenal 1s important to us
because ft will be a long time before we can synthesize functloning genetic
structun 2, in the laboratory. For this reason alone, we are well advised to preserve
2s much natural blologica! diversity as possible in the form of gene parks, natural
habitat, mixed forests and other ecosystems and to make rencwed etforts to survey
and catalog existing plant and animal species. AIBS and many other scientific
organizations support the concept of biological inventory, both 1n the United States

and abroad.

Next, agricultural research scientists have long been able 1o improve and adapt
organisms ranging from macrobes to plants and animals. In iact, a great deal of the
phenomnenal suscess of American agriculture can be traced directly to the
application of genetic concepts and principles. Today, biotechnology gives us new
and more etfective techniques for achieving the idenufication, characierization,
replication, regulation and functional transfer of genes based in part on techniques
such as embryo transier, cell culture, regeneration of whole plantz from tissue
culture, and somatic hybridization. It holds great promise for the improvement of

{ood supplies for a hungry world.
Our country has develuoped a precininent peer-review system for judging

scientific ment, and the Federal government in particular has been especially

farsighted in adapting this system into its regulatory practices n {ood, drug, health,
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envitonment and other areas of public safety and protection. These are sound
practices that can easily be enhanced and adjusted to facilitate the development of
one of the greatest potential tools for improving and protecting not only human
health and the rnvironment, but also the economiC productivity of cur fiber
industries and other renewable resources As Judge Sinca recently reminded us

(Foundauon on Economic Trends v Heckler, No. $3~(2714)}(D.D.C. Sept. 14, 1933),

injunction granted May 16, 1984), however, rules carefully adopted to balance the
interests of science and sodiety, ue., envitonmental impact statements, stiould not
be hghtly abandored. Let me briefly review key aspects of genetic engineering
relevant to your charter and conclude with some specific recommendations for

smproving the Fzderal government's monitoring and oversight practices.

To appreciate the risks involved in experimenting with ge =tically engincered
organisms, we need 1o review the status of plant and anumal species in agricultural
production. Through years of selection, hybridization and breeding, food and fiber
organistns have been developed with such features as improved yield, nutrition, and
palatability, but at some cost. Such desirable characteristics often are not
compatible with survival in the world, and only through man<directed cultivation,
fertilization and pest protection are most crops and domestic animals able to grow
and prosper. They have very little ability remaining to survive on their own, and the
adjustments we Can make bioteChnologically to them pose minimal risks of thelr
reinvading the world. Indeed, there are other risks involved in refining desirable
genetic properties to too high a degree through laboratory recombination and

synthesis. The adaptability of the organism to the environment, i.e., its fitness, Is
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frequently reduced, and it raay not only be difficult to cultivate at acceptable jevels
of production but also be susceptible to new strains of pathogens, which are
naturally present. The breeder must then try to adapt another polygenetic system
to incorporate the needed resistznce and then face vigorous and lengthy testing to
establish its basic productivity. Similar problems exist in the area of animal health

and productivity,

For these reason, the genetic manipulation of domestic plants and animals does
not appear to be a matter for great envircnmental concern. However, because
organisms can self-reproduce, a qualitatively different level of scientific review and
monitoring is required. First, wide consultation for release of all such organisms is
highly desirable. Next, the further development of the field of microbial ecology
would appear to be of great importance for the proper appreciation of appars.it
risks. Finally, under existing legislation and administrative practice, Federal
rescarch agencies have authority to approve the release of orgamsms into the
environment, including those that have been genetically designed using
biotechnology techniques. In the latter case, specific oversight is exercised by the

NIH Recombinant DNA Advisory Committee (RAC).

As more research proposals are made involving the fieid testing and commercial
production of such organisms. reliance on the advisory review process, which has the
necessary administrative expertise, should continue. Further, committees Jike RAC
and USDA's Recombinant DNA Resecarch Commitice (ARRC) should expand their

raembership to include professional environmental and agricultural scientists.
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The efforts being made by EPA 1o monitar and apply a constructive role in this field
should lLikewise be encCouraged, and those federal agencies invoived in the process

should coordinate their efforts and develop uniform guidelines and procedures.

By undergirding the government's regulatory proCess at the federal, state and
local levels with the strength of scientific peer review, we Can maimtain the
niatives 10 basic plant genetic rescarch supported by the National Science
Foundation and the indispensabie applied research in agriculture and other health
rclatgd areas suppo'rted by other agencies. Only through a vigorous program of
competitive grants and support fof modern Instrumentation at both the basic and
applicd levels can cur naton maintain its agricultural ieadership and scientific
excellence. The commendable professional relations which exist between NSF and
USDA should be encouraged, strenghtened and perhaps even formalized and
extended 1o the entire agriCultural community via jointly funded Projects, fellowship
exchanges, pooled laboratory resources, etc. While we must continue to maintain 3
broad based network of research institutions and field stations to implement future
scientific {lndings, innovation and momentum can only be assured if research
proposals are sought from all Qualified institutions and awards are made on the basis

of merit and potential unihity.

This Institute firmly believes that we are on the threshold of a golden era in
agriculture and biologically driven industnial processes For those reasons we are
developing a national Food and Agriculture Policy Forum to insure that the highest
quality of scientific €xpertise continues 1o inform and assist the public pohcymaking

process 1n ail its political, social and economic dimensions. We commend the
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Subcommittee for lts willingness to devote its valuable time and attention to this
area. We support an expanded competitive grants program and renewal of
equipment and instrumentation, and urge the development of proper guidelines for

assessing the possible envir tal impacts of experimentation in this area as

rapidly as possible, so that our natios!s progress in this important field will not be
impeded. We thank you for the opportunity to present our views, and would be

please tv respond to any questions you may have.

ERIC

Aruitoxt provided by Eic:




NEEDS ASSESSMENT—IMPLICATIONS OF THE
NEEDS ASSESSMENT FOR PRIORITY-SETTING,
PESTICIDE USE, AND TECHNOLOGY AND
FARM STRUCTURE

THURSDAY, JUNE 7, 1984

House oF REPRESENTATIVES,
SUBCOMMITTEE ON DEPARTMENT OPERATIONS,
RESEARCH, AND FOREIGN AGRICULTURE,
CoMMITTEE ON AGRICULTURE,
Washington, DC.

The subcommittee met, pursuant to call at 9:55 a.m., in room
1302, Longworth House Office Building, Hon. George E. Brown, Jr.
(chairman of the subcommittee) presidinﬁ.

Present: Representatives Penny, Volkmer, Roberts, Gunderson
and Evans of Iowa. '

Staff present: Cristobal P. Aldrete, special counsel; Peggy L.
Pecore, clerk; William A. Stiles, Jr., Bernard Brenner, Anita R.
Brown, and Gerald R. Jorgensen.

OPENING STATEMENT OF HON. GEORGE E. BROWN, JR., A REPRE-
SENTATIVE IN CONGRESS FROM THE STATE OF CALIFORNIA

Mr. BrowN. The subcommittee will come to order. We are trying
to get additional members to be here, but we may have some diffi-
cultﬁ due tv the number of other activities that are going on.

I have a short opening statement which I would like to read at
this time. Today, we are beginning the second day of this set of
hearings. The major topic before us is to understand the implica-
tions of findings in the Joint Council’s recently completed study
“Needs Assessment for the Food and Agricultural Sciences.” This
study was required in the 1981 Farm Bill as part of a three-step
process of long-range planning and priority-setting for the very
complex, decentralized agricultural research, extension and teach-
ing system.

The needs assessment serves as a foundation for long range plan-
ning by presenting a broad consensus on the major needs and op-
portunities facing the food and agricultural system in the coming
decades. It is a very comprehensive decument that covers every
area of agricultural science and touches on many current contro-
versial issues,

For example, there is a recognition that mechanization research
may no longer offer a significant return on investment due to the
very small labor component remaining i agriculture. There is con-
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cern expressed in the report about the trend toward larger and
fewer farms and a research agenda is suggested to understand the
implications of this phenomenon. This is not a new concern since
we have been studying the problem for quite a few years. There is
a recognition that growth in demand for U.S. production will be
slow over the next two decades, which implies that reducing pro-
duction costs should begin receiving greater emphasis than simply
increasing yields. There is a major emphasis on multi-disciplinary,
integrated systems approaches, which currently face significant ob-
stacles at many public institutions.

Reading the last two sentences, I am struck by the fact this situ-
ation is not one unique to agriculture, but to the whole of our econ-
omy and one in which we should be trying to apply lessons that we
learned in one sector to the problems that exist in other sectors.
Agriculture has a great deal to teach and maybe a little bit to
learn from the way the problem is being handled in other parts of
the economy.

We must insure that this excellent study is used. The study can
be used as a comprehensive justification to policy officials for in-
creased real funding of the food and agricultural sciences. But this
case will be strengthened if it is also used as a menu from which to
select the most urgent priorities at this time of fiscal constraint.
Consequently, we will be assessing the Joint Council’s Five-Year
Plan, which I have just received a published copy of this morning
and which impresses me a great deal, and the annual priorities and
accomplishments reports to see if these are resulting in a useful
long-range planning process for the system.

We embarked on this effort in the 1981 farm bill without a pre-
conceived notion of what the end products should contain. Today’s
witnesses will help us understand whether the statutory process is
useful or burdensome. The critical question is whether or not it is
having an impact on the system.

We will be guided by the results of this hearing and subsequent
analysis in the process of redoing the farm bill next year and cor-
recting any problems that may have developed. Today we will hear
from a variety of nonfederal witnesses. On June 13, USDA policy
officials will offer their perspective on the long-range planning
process and other issues raised during the hearings.

I would yield to my good friend and ranking member of the sub-
committee, Mr. Roberts, for any comments he may have.

Mr. RoBErts. I have no comments, Mr. Chairman.

Mr. BrowN. In case you think of any, they will go into the record
at this point.

Our first witness is Dr. Roald Lund, who is representing the
Joint Council on Needs Assessments issues. '

STATEMENT OF H. ROALD LUND, DEAN AND DIRECTOR, COL-
LEGE OF AGRICULTURE, NORTH DAKOTA STATE UNIVERSITY,
REPRESENTING THE JOINT COUNCIL

) é\'[r. Lunb. Since there is nobody behind me, I will stand to one
side.
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Mr. BRowN. You may proceed in whatever way you see fit. If you
summarize, your full statement, as is customary, will appear in the
record. So you need not worry if you don’t read it completely.

Mr. Lunp. Thank you, Mr. Chairman and members of the com-
mittee and the audience assembled. Basically my presence here, is
more important than what I am going to say and even maybe the
written document—it is really important to those of us in the
States.I am a dean of a college of agriculture, the total university
has about 9,500 students, with about 1,300 students in the college
of agriculture and about 300 students at the graduate level.

Also I am director of the experiment station in the State of
North Dakota. North Dakota is a State found in the center of the
Nation, the Great American Desert they used to call it. We have
land. We have a lot of land, much like the other persons that are
going to speak and the persons you represent.

One time, all we had in this country was land. (:{ course, if you
travel in the European countries you will discover the ministry of
agriculture is one thing and education of the young men and
women is another. In this country, as dean of a college, I can sit on
a graduating platform, like I did last weekend, watching about
1,700 young men and women with degrees in agriculture, engineei-
ing, pharmacy, home economics and the other sciences walk across
that stage and become a part of society in roles they would never
have a chance to fill, if they were in any other country but the
United States. :

The land grant concept that came into being right here in Wash-
ington, when Abraham Lincoln could have stood in his office
window and looked at the smoke of the battles when brothers
killed brothers, where did the roots of this thing come from and
what has it turned out to be? It has actually become much more
than anybody ever thought it would be. The giving away of the
Federal land—can you imagine today, what the Weshington Post
would say about giving away the Federal land?

So the point is, I guess that we need to continue to think about
this grass roots effort. Where have we come from and what are we
going to do and what are we going to represent in the future?

So my statement as I look back on a short career in administra-
tion, I can look forward to a longer career in planning. When I
came into administration, the word, “CRIS,” was brand new, so
was the National Agricultural Library. There was a brand new
IBM 370 computer in thé building. People were excited about the
use of the computer to maintain an inventory, the current research
information system, they called it.

So as a young budding administrator, I"began to work with the
CRIS system. We worked with that. We found that we had the best
inventory of any in the Mation, and possibly the world, about agri-
cultural research. This system is jointly supported by the State ag-
ricultural experiment stations and the Agriculture Research Serv-
ice with many, mary, many member agencies.

What has happened over the past nearly 20 years is that CRIS
has become more ind more important as a planning <document, a
planning instrument, than it originally was, when it was simply a
research inventory system. And so as the years have gone on, we
have found more and more data.accumulated. . .

- oS8
37-908 O-84—9 \» S




124

What do we do with it? There have been fits and starts on plan-
| ning. There is an interregional committee, the IR-5 CRIS Oper-
stions Planning Committee. I serve as the chief administrative ad-
visor to that. I have always felt that planning was an important
part of record-keeping. It hasn’t been until recent years with the
coming of the joint council, which really made the parts fall togeth-
e

r.

Here we have about 50 rugged individualists out in the States
leading the research programs. The bulk of the agricultural re-
search that is done in this Nation is done in the individual agricul-
tural experiment stations and I stand as a director of one of those
stations. :

Why should I listen to Washington, DC? Eighteen percent of my
budget comes from the Federal Government, down from 26 percent
10 years ago, and 30 percent 20" years ago. So the voice of Washing-
ton gets to be less and less as far as I am concerned as a State agri-
cultural expériment station director, trying to respond to the needs
of the people of my State.

But here we have the chance in the joint council and users advi-
sory board to have a forum. All of the partners then, the Agricul-
tural Research Service, Economic Research Service, the Forest
Service and the separate and independent State agricuitural exper-
iment stations, have a chance to form, to meet together, to talk.
That is what is important today.

You have before you a 5-year plan. If you were to look into the
Agricultural Research Service, you would find a 6-year plan. If you
were to look into the extension service, you would see an extension
in the 80’s plan. Every group is ready to.sit down and plan, but
where is the forum? The forum is the joint council.

For the first time in 200 years this country has been trying to
maintain an agricultural enterprise. We now see a forum. So you
see the burgundy colored book. You have seen a green colored
book. You have seen a brown 1983 accomplishments and soon 1984
accomplishments report. You have seen the summary, of the needs
assessment.

This logo on the cover of each joint council report, I hope, is one
that your committee and members of the Congress and other per-
sonnel begin to remember the big A. The big A is made up of three
component parts: research, teaching, and extension. That is what
that stands for. I think the sooner we can continue to remember
that this is part of our business, and part of our heritage, the
better off we are all going to be.

One other thing we have a group of men and women -that are
interested in what is going on at the grass roots level. This.is the
users advisory board. I want to speak to that, the new user’ voice
for science and education in agriculture. Again, there is a group of
young men and women who are saying what is going on in agricul-
ture. We want to know. So their report also is important.

The different groups that make up our agricultural experiment
stations are Quite interesting and diverse—there will be more com-
ments on that. The advantage of being the first person on a pro-
gram like this is you can lay out maybe the prelude, the opening
strains of the chorus, you might say.
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I hope that the following testimony of the witnesses this morning
will continue to harp on some of the things that are importargt in
these many reports. But in the front page of this report “‘Research
1984, the State Agricultural Experiment Stations,” and you are
going to see this re(fort again and again, it shows the nmiany part-
ners, the public end the private sector of a $3 billion agricultural
research enterprise. . A

Where is the forum? The forum again is the joint council. We
don’t always have to depend on ourselves to talk about agriculture,
There is the Winrock report, not the infamous Winrock report -
which has been commonly misunderstood. The Winrock report was
really a positive statement about the diversity of agriculture, the
strength of the diversity of agriculture. This Winrock report gives
views on world agriculture and prospects into the 1990's. ,

There is one paragraph at the back of that report that is really
important. It gives the implications for the United States. What
does agriculture really mean? There is a statement there that in
essentially every respect the United States is one-of the world’s few
fortunate nations. Population growth is slow and per capita income
is very high. Food consumption is Ve_xa’l high for most ‘consumers

and programs to improve nutrition for the poor are very large.

Our natural resources are of abundant high quality and have
been made highly productive through investments in comprehen-
sive research programs. This wasn't written by staffers and persons
like myself. This was written by an independent agency. And they
go on to talk about the future of our agriculture in the United

tates and echo many of the things you said in your opening re-
marks. The joint council also then has established some priorities.

They have established the agenda and we have set forth in the
Joint council that basic biotechnology research is the first priority.
We find the young men and ‘women and the scientists of today that
are going out to maintain and increase the J)ace of the-highest pro-
duction ever seen in the history of the world. -

What are they doing? They are studying things that are impor-
tant to the next generation of reseachers. Our experimentstation in
North Dakota is similar to the others. This is what is happening.
They are studying the biotechnologies. They are stuc}fing genetic
engineering, studying growth of }{lants at the cellularilevel and all
this is building a basis for agricultural production in the year 2000
and beyond.

Sustaining soil productivity is our second priority, scientific ex-
pertise development is our third priority. Let's not forget higher
education. As a dean, I was very disappointed to see that the House
Appropriations Committee failed to say anything about higher edu-
cation in the fiscal year 1985 bill.

How is it that in this great Nation we hear so much clamour
about the ﬁoor quality of education and refuse to put the dollars
out to make the job complete? Sure kindergarten to the eighth
grade is important. Freshman to graduation In high school is im-
portant. College through the bachelors level is iraportant. What is
wrong with finishing off and getting people trained at the master
level and Ph.D. and DVM and beyond? o ,

I say it is high time that the agricultural appropriations bill sup-
ports higher education. Water Management is the joint Council's
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fourth priority, plant and animal—efficiency, including protection,
is No. 5, human nutrition is sixth, information systems communica-
tions technology is seventh, policy analysis, market development is
eight, and, of course, forest and range productivity is the lst of our
priorities. These priorities are established. The joint ccuncil is a
forum and I believe it represents then the many issues, the many
agencies and the many agency experimentation actions involved.

Mr. Chairman, and members of the committee, this concludes my
rather broad remarks and my formal report is on record. And I
would be happy to respond to any questions. - .

[The prepared statement of Mr. Lund appears at the conclusion
of the hearing.]

Mr. BrowN. You have made a very eloquent statement and of
course the first thing that we cynical Members of Congress wonder
about whenh we hear an eloquent statement like that is whether
you are running for office or not.

Mr. Lunp. I am just trying to maintain the one I have got.

Mr. Brown. I note that you are a member of the joint council
and obviously have participated actively in it and you give an en-
thusiastic endorsement for the council activities and we are very
interested in exploring that. We are very good at creating new in-
stituiions here and these institutions are very good at creating re-
ports and you have shown us the reports.

We have a full menu of them up here, but really the test of when
we have succeeded is when this has.created a process which is ac-
tively assisting the progress of the field that we are concerned in,
in this case agriculture.

Now you have been participating in this process. Do you see any
weaknesses in it? Do you see any aspect of it that you feel are not
serving the fundamental purpose of assisting the farmers and the
farm policy makers of this country? Have we.created too many de-
mands for paperwork and for institutional existence and have we
sacrificed something more important than that process?

Mr. Lunp. I have always baen a strong supporter of diversity, not
only in the experiment station management, but also at any level
of State and Federal Government. I believe this experiment in de-
mocracy in this country is a success because of three major sections
in the Federal li.vel of Government of this Nation.

I see nothing wrong with seeing different levels of input also in
agricultural administration as far as the different agencies are con-
cerned. I see nothihg wrong with seeing the extension service
having a plan for the 1980's; ARS having a 6-year plan and the
joint council promoting the 5-year plan.

Aso I see the National Association of State Universities and
Land Grant Colleges also being interested in maintaining a pres-
ence and visibility in food and agriculture. I really believe many
times we see duplication as a weakness. I really see it as experi-
mentation and a strength. I don’t:think there are too many farms.
I see nothing but advantages in diversity.

As 1 said, I started out 1n 1969 as an administrator trying to un-
derstand the CRIS system, struggling with it for over 10 years,
seeing it struggle and fail many many times because you have all
the information in the world, but you don’t have a way to use it, to
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plan. And I see now the plan, the planning and using CRIS, then,
as the base.

So I feel very good from what I see and, no, I don’t see right now
any functional weaknesses.

Mr. BrownN. Is the CRIS system being adequately maintained?
Does it contain all the information necessary, if properly organized
to do an effective job of planning in the research field.

Mr. Lunp. It is constantiy being fine-tuned. I serve also on what
they call the CRIS Operation Council, meet twice a year with Mr.
John Myers, manager of the CRIS system and the National Agri-
cultural Library staff and ARS staff that help-manage it.

Yes, we made a lot of -adjustments and certainly we always find
that there are ways to improve it, but if we stick with the basics,
the fundamental analysis which is based on'the categories of activi-
ties and commodities and the resource benefits, then the informa-
tion in CRIS is valuable.

Mr. BrownN. Is the CRIS integrated with the National Agricultur-
al Library operations? Is there a connection there?

Mr. Lunb. Yes, sir, it is.

Mr. BRownN. Mr. Roberts. .

Mr. RoBeRiS. Yes, thank you, Mr. Chairman. Thank you, Dr.
Lund, for a very eloquent statement. I have been so busy out in my
58 counties, very similar to your country in régard to seeing how
my farmers can stay in business, to the point that I haven't really
done my homework on the 5-year plan and all of this business and
I share your concern and sense of frustration about those who tend
to think of us out in the High Pleins as living in the great Ameri-
can desert.

We have members on the Agriculture Committes who tell me
that we shouldn't be farming out there. My retort to them is we do
farm out there as opposed to where they get all the rainfall and
they simply put the seed in the ground. .

I guess having made my speech, I am a candidate, Mt. Chairman.
By the way, I want to follow up on the chairman’s comments. We
have got annual priorities, annual reports, and I must tell you in
Jjust skimming through this brand new publication, on the summary
page, V, I am not sure anybody in the country wants this red disc
that they could take ‘into their elevator. ether they get any
credit or not, I think it is good long-term planning. ’

Could the system concentrate more on the adjustments of the
priorities if there were fewer reports? You just made a statement
that you said it was supplemental or the total effect of this was
good, but are there too many annual reports in regard to the 5-year
plan as opposed to adjusting the priorities to have an impact on the
budget and the real world? .

Mr. LunD. Really the most important thing is to establish the
forum. Where is the agenda for agriculture? Really that report
isn't meant for the country elevator, isn't meant for county agent.
It is meant basically for the dean and college director to have sub-
stantiation and the persons above that. And the persons in charge
of the State legislature, where 62 percent of the funding in our
State comes from, I plen to use this as my way of convincing m
State that the Federal Government does haye an understanding. It
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does }llmow where it is going in the direction of agricultural re-
search.

Sc really we should not expect these reports to be much lower
level than they are today. This is a forum. This is what we should
be using them for.

Mr. RoserTs. Has this kind of information been helpful to you in
establishing those kinds of priorities during the very difficult
budget time in the State legislature in your State?

Mr. Lunp. I have had an advantage because I serve on the IR-5
CRIS Management Committee. This is an interregional committee
which used the CRIS information as a. planning tool. We have béen
at it about 5 years now. I had an advantage in using this in my
own legislature. It is valuable and will be used more and more by
State directors as they struggle with their board of regents and
State legislatures. This is where it should be used.

Mr. Roserts. I have nothing further.

Mr. BRowN. Mr. Gunderson.

Mr. GUNDERSON. Thank you, Mr. Chairman. I guess I want to
pursue one question because I am concerned about your statement
that this wasn’t meant for the local elevator or for those kind of
people. I sense that even in my district where I have two college
campuses that are predominantly agriculture schools, I will tell
you, I can’t hold a public forum on those campuses because my con-
stitutqnts won't go on the campus and into a college building for a
meeting. s

I don’t know if they are scared or if they are just estranged or
whatever. Whenever I was in the State legislature and the issue of
funding for the university system came up, everyone from the
s}y;stem would come before our committee hearings and tell us-of
the need for additional money. We would all tell them what they
had to do to create a support base back among the people because
the first thing the farmers and the constituents told us to cut was
the university budget.

And I have got to tell you in all honesty, that when I look at this
report and I get to the youth, family, and consumer programs and
the area of human resources development, I see two goals and the
objectives: One, to design programs to aid society in the develop-
ment of human capital; and two, to develoizI positive behavioral pro-
grams for youth with programs such as 4-H.

If I were to go home to any one cf the farm forums that I have in
my counties and were to show them this, 95 percent of my farmers
would say that is the first place you can cut the Federal budget.
Now, that is a concern. How do we deal with it?

Mr. Lunp. You can’t do it alone.

Mr. GUNDERSON. Good.

Mr. Lunp. It takes a little help and I can give you an example
how to do this. You may have heard about Ole and $ven. Dr.
Myron Johnsrud, director of extension in North Dakota, and I have
adopted the personalities of these Norwegian characters during our
travels around the State over the last 4 years.

We talked to over 600 ieople in 30-meetings, 18 to 20 people at a
time. We talked about the need for' research and extension. Two
gears ago the State of North Dakota went through a tremendous

udget reduction, but we came home with 27 new positions and a
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12%2-percent increase in agricultural research and extension only
because we told the people why 4-H is important; why mainstream
agriculture is important to them. -

Thay really got behind us and pulled. You talk to Mr. Byron
Porgan, our only lone Congressman from North Dakota, you will
find he has heard about Ole and Sven. I think that is what you
neazd. That is why you need people in your State to help you tell
that story. .

I will never back down from the importance of 4~-H. What I can
see i5 a young boy who comes to college. He stands in front of the
banquet or stands in front of a committee and makes a statement.
You swell up with pride. You know that kid came out of 4-H. He
came out of a demonstration r;;rogram. He came out of a speech-
and-debate program. That is what makes it great and those are the
leaders of tiie future.

Mr. GunpersoN. That is a problem. I am all for 4-H. I was a
member of 4-H, but I must tell you I am not sure we need research
in 4-H. I am not sure we need research to tell us we need youth
organizations. I think we have already figured that out.

r. Lunp. How do you motivate young men and women? I don’t
think we know that, you see. I think there is plenty of résearch to
be done. That is where education is part of it. The other comments
about the farm elevator, here are the people I believe are the
watchdogs. These are the men and women on the users advisory
board, they are the ones that go out and talk to the local farm ele-
vator.

" They can talk to the local 4-H leader or person that is in charge
of some small group in the county, the ones that are listening to
what is going on at the grassroots level.

Mr. GunpersoN. Thank you.

Mr. RoBeRrts. Is there anything about price in this book and farm
income?

Mr. LunD. One of the priorities has to do with marketing in the
joint council, yes.

Mr. RoBeRTs. I have got people that are coming to our meetings
at the country elevator in 58 counties who are gomﬁ broke. It isn't
so much anymore whether we ;ﬁan the transfer to that next young-
er generation of farmers that have been in 4-H, which is an out-
standing proiram. And you will find no member of this committee
unaware-of the contributions by FFAA or 4-H or Boy Scouts or for
that matter all of this effort.

The chairman 'here has been an outstanding leader in working
for appropriate funding for all of those kinds of things. In regard to
the educational effort, I must tell you the situation is tough and I
know you know this by heart, up in your country. It isn't whether
or not we get that next generation on board, it 1s can the current
generation hang on long enough.

I think what my colleague is trying to say is that if I go out in
my country now and say we need more money for Kansas State
University, which stands next to motherhood, sunset, and John
Wayne in my country, except when they play Nebraska, my farm-
ers look at me and say I know all about those programs.

They are good programs. But, right now I need price and I think
I must share my colleague’s concern that if we do nothing but put
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out booklets filled with 35-cent word platitudes about these pro-
grams and don’t address some specifics here, in regard to the farm
price and cash flow and credit crunch, I worry about a lack of sup-
port, a lack -of base support for these very fine programs that must
take place, that must be ongoing. .

Would you respond to that concern?

Mr. Lunb. I believe if you were to visit with your farmers you
would find that the interest cost of doing business is taking the
profit out of farming. I think the biggest: thing a person could do
for the farming enterprise in any nation iz reduce the cost of
money. :

There is no doubt that the farming enterprise would revive as
soon as the price of money goes'down.

Mr. RoBerTS. On the other side of that, in your tescimony you
have just indicated in terms of budget, priority, that was my earlier
question, do these reports—does thiz kind of work, does the CRIS
effort, does the joint council give you the ammunition you need to
make these kinds of budget priorities?

Even that comes before this subcommittee or for that matter full
committee or any committee in Congress feels they are entitled to
and can show that these are an investment and not a cost. But we
ere also entitled to pay the cost and cost of that is this growing
budget deficit.

That is the reason we have the interest rates and that gets us
back to square one. And in terms of tangible benefit, I really
wonder if I hand this out to my farm organization whether or not
they would rate this as a very top priority.

Mr. Lunp. Farmers, of course, are interested in only thing, to
make a profit. You make it by two different ways: either sell a few
bushels at a lot of money or a lot of bushels at any price. There is a
fixed price no matter where it is of the cost of doing business.

Take this Winrock report: it shows there are only 3 areas in the
world in the next 25 years that will be in a position to export
grain. So if the grain elevator operator is having trouble buying
grain and managing it and making a business for himself, it is
probably only a short-term affair. And I think that is basically
something we manage by making interest rates lower.

1 am looking at it as the long haul in agriculture. If you were to
visit Europe you would discover they have what they call the 10-
ton club over there. What does it mean? That means the average
farmer in France and Northern Germany produces 8 to 10 tons of
grain per hectare. What is the average wheat field in Kansas and
North Dakota? Less than 2 tons per hectare,

Those people are way ahead of us. If our American farmers could
grovide 10 tons of grain per hectare, which is equivalent to 180 to

00 bushels an acre, they would sell that grain no matter what the
price.

Mr. RoBerTs. We would have a surplus of about 5 billion bushels
a}?d the price of wheat would be $1.50 and we would be in worse
shape. .

Mr. Lunbp. There is a breakeven point in production lost per acre.
Once this is exceeded, farmers can make a profit at almost any
price level.
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Mr. RoperTs. I can understand that and I don’t want to become
argumentative ahd I am playing the devil's advocate, if you will,
and I would only make the observation that we have had a lot of
rural development programs. And I guess this comes under the
heading of rural development. And I can remember back in the
mid-1970’s when we were talking about the various means of rural
development and long-term planning.

If you get the price up where it should be, in terms of farm
income, you will reverse that out-migration. You will have people
waiting in line up in North Dakota and Kansas and Nebraska. Our
towns will again start to thrive. The best rural development pro-
gram I know of is farm income.

We are not at odds. I just want to make sure what you are doing
on the joint council is transferring in such a way that we have a
broad-based support for what you arz trying to do during a difficult
time.

Mr. Lunp. I would like to repeat my first statement that we now
have an agenda and a forum for agriculture in the joint council.

Mr. Brown. Dr. Lund, you have been very helpful to me and the
other members here this morning in giving us a prospective of this.
And since I understand this is your first visit to a committee, I
hope that it has been of some benefit to you, as you can easily see
what we do here is go through a constant process of soul searching
to see if we are moving in the right direction and our discussion
often goes from extremes. .

If we have a situation in which we have strong leadership and
good action programs, then we wonder why we don't have better
plans to begin guiding their action programs and so we begin to de-
velop good plans. And it looks like we now have plans to act on.
Why can’t we have good Federal leadership and strong action? And
we keep oscillating back and forth between these, hoping to find
some balance that will give us the best program for the country.

I think you have made a real contribution to our understanding
of this. Thank you very much for your appearance.

Mr. Lunp. Tgank you.

Mr. Brown. Next I would like to call two witnesses as a panel:
Dr. James Nichols who is dean of agriculture and director of the
experiment station at VPI; and Dr. Neville Clarke, director of ex-
periment station at Texas A&M.

Each of these gentlemen represents an important institutional
segment of agriculture and we are very pleased to have both of you
here this morning. Vre would like to hear each of you present your
statement and then we will have a little discussion of your state-
ment.

Do you want to proceed, Dr. Nichols?

STATEMENT OF JAMES NICHOLS, DEAN, COLLEGE OF AGRICUL.
TURE AND LIFE SCIENCES, VIRGINYA POLYTECHNICAL INST!.
TUTE AND STATE UNIVERSITIES; CHAIRMAN, DIVISION OF AG-
RICULTURE, NATIONAL ASSOCIATION OF STATE UNIVERSITIES
AND LAND-GRANT COLLEGES

Mr. Nichotrs. Thank you, Mr. Chairman. Thanks to the subcom-
mittee. You have my written statement before you.
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Mr. BrRowN. The full statement will appear in the record.

Mr. NicHots. I will not, in the interest of time, make specific ref-
erence to that, nor will I read.it.

It is a privilege to be here again and it is a privilege to have an
opportunity to commend again this committee for your activities,
because I think you are providing a great service for American ag-
riculture and specifically for U.S. agricultural policy.

You geople in this committee have heard and read and know
about the importance and problems and opportunities and the chal-
lenges.and the compiexities and the realities of this system that
support agriculture, American agriculture. And you don’t need me
to repeat that here,

However, I would like to say that we are in your debt, the system
is in your debt for allowing us to address some criticisms and some
perceptions of the system that really do need to be lookec at by us
and by those that are supporting us.

Somehow it seems to me American agricultural io.‘.icy has to ad-
dress the question of, we must somehow sustain the capacity and
the viability of American ~~-iculture in the short run and establish
¥olicy which takes sheri riia politics cut of the long-run, long-range
uture of Amexiena agriculture. How we go about doing that is, un-
fortunately, your respoasibility and perhaps not our responsibility.
But we will make you a promise. We will make  an alliance with
the Congress. This system that we call the land-grant system of ag-
ricultural research, education, and extension ain’t broke. It ain't
broke, but it does hiave some broken parts and it does need a little
grease, a little oil, and a little fuel.

That alliance is, if some way somehow we can have the where-
withal, the opportunity and the barriers can be removed to permit
the productive capacity of American agriculture to proceed in the
short run and sustain the economic viability of American agricul-
ture today so that there can be an economic future, then we will—
this institution will provide the human ca ital, the training for the
human capital, and we wiil provide the wherewithal, the extension
know-how, the research information that is so specifically neces-
sary to sustain the system.

I have about three or four brief comments that I would like to
make and that i§ this: When we talk about new technology, new
information, we do start with human capital and investments in
human capital. You have heard that one before. We have a little
bit of a problem, though, in addressing the generic sense of the

roblem of American agriculture, and to stress that at the State
evel, there is one set of problems, and at the Federal level there i3
a set of problems. State legislators understand, for example, that
applied research investments have more immediate and sure re-
turns to the State than does basic fundamental research.

Basic research is risll(:y. Benefits spill over into other States.
Thus, without adequate Federal sugport to corspensate perticularly
for the spillover of benefits across State lines, there is a strong dis-
incentive for States to invest in basic research, because applied re-
gearch is less effective without basic research, those research pro-

ams suffer as well and the quality of teaching and extension suf-

ers. There is a specific role and a very targeted role for the Feder-
al Government to support basic fundamental knowledge through
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basic research in biotechnology, et cetera, which the States have a
responsibility to do, but will not do to the same extent, to the same
degree that the Federal Government can, because the State wants
to support research that will be in the short-run interest of that
State’s agriculture, and that is vital and critical.

There is anothen part of the system that needs to be stressed, I
think, and that is this approach to interdisciplinary research on
team research. A single scientist is not going to make a great
impact on American agriculture, if you will. It will take an inter-
disciplinary team. The difficulty is how do we bring that. to bear
because the system does not permit the rewards for individuals
within that team effort to address those kinds of problems that are
outside a particular discipline, so we need to stress that interdisci-
plinary research is needed to solve many of our problems, but
seldom do funds come through grants supported to interdiscipli-
nary teams. . . o

Most NSF grants and NIH grants are made to individuals. They
are not made to a team of scientists to address a broader kind of
problem. .

I think that there are many, many critical issues in the public
policy arena as well as the national resource base and the conser-
vation, the importance of the conservation of that uational re-
source base and how that is to be paid for and what incentives are
there for farmers ih the public intérest to practice conservation
measures. - .

Research on new biotechnology and information technology muist
also extend beyond thc technical questions and consider institution-
al changes needed to ensure the society as a whole benefits and not
just a few very large farmers and agribusiness firms.

I will quit with that and make the point again that the States’
interests are with the immediate problems of today. They must be
today. The States’ interests are with the kind of agriculture that
resides in that particular State. But the national interests must be
with the long run as well as the short run, but more importantly,
with the long‘run and only in that context, I think can we really
address some of those particular problems.

[ also think that it must be made known again that agricultural
research and education. the system, the land-grant system and all
the systems that feed into that, are not solely for the benefit of ag-
ribusiness or farmers. It is in the public interest. Otherwise, you
gentlemen would not be proposing funds to suppnrt those pro-
grams. So it is in the public interest and we have less difficulty
convincing our State legislators and the public about those kinds of
things and the reasons where agricultural research and education
should be supported and why agriculture should be retained and
survive as a viable entity in that State.

They understand that sometimes better than farmers do. So it is
in the public interest and that needs to continually be made known
and it is ‘so bigger than just farming. We are here to assist in any
way we can. '

Thank you.

[The prepared statement of Mr. Nichols appears at the conclu-
sion of the hearing.] )
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Mr. BrRowN. Thank you, Dr. Nichols. Next I would like to hear
from Dr. Clarke representing ESCOP.

STATEMENT. OF NEVILLE P. CLARKE, CHAIRMAN, EXPERIMENT
STATION COMMITTEE ON ORGANIZATION AND POLICY

Mr. CLArkE. Thank you for the chance to speak to you for the
Experiment Station Committee on Organization and Policy.

I call to your attention the document that Dr. Lund held up ear-
lier this morning—*“Research 1984, The State Agricultural Experi-
ment Stations.” This represents a contemporary Statement-of the
role of the agricultural experiment stations in the total agricultur-
al researcn system. It addresses our perceptions.of how the process
of planning and setting the priorities is undertaken today and it
outlines what we see a8 the aggregate national fesearch agenda
and our part in that research agenda. ' .

If I could sort of summarize and speak extemporaneously about
my comments this morning, I will leave the-written testimony for
the record. ‘ o

If I could depart from my intended comments to express thanks
to you, Mr. Chairman, for what you did yesterday in illuminating
the need for the biotechnology initiative and the strong support
that that is going to give the process later'in-the session. It will
mean a lot to us what you did, and we are appreciative of ‘that, sir.

Mr. BrowN. I appreciate your remarks. I think the experience
was constructive, although one can never be sure until one sees the
results. But I envision this process as one that will continue. You
know the history of the competitive grants program, and now the
biotechnology initiative, which is_a part of that. They havé met
some resistance in part because Members of Congress have been
slow to understand the importance of it, and I think w2 are pretty
much united now in the agricultural research community and |
among those Members of Congress who follow the situation closely |
on the importance of going ahead with this. Certainly the adminis- |
tration is behind it, and 1 expect to see success achieved here. I |
expect to see us have a good flourishing program and this will at
least allow us to get off to a reasonable start, even if not as much
as we might like.

Mr. CrARkE. Thank yov, sir.

The document that, I mentioned earlier speaks in its early part
about the base programs of researck that are conducted out in the
50 States and I would like to place thgse in the context of the na-
tional agenda for agricultural research by saying that those base
programs are more or less site specific. They do address the prob-
lems of individual States and regions within the States. They are
characterized by substantial diversity and site specificity. They
have the opportunity, I believe, for early proplem recognition and
for early responsiveness and they haye, as a result of a very broad
base of continuing operations, the ability to generate and identify
the new research initiatives that need to emerge from the base pro-

am.

Many of these new initiatives are solved at the local or State
level, but a number of them are more pervasive in their implica-
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tions in the individual States and some of them are broader than
individual States can undertaken. .
I perceive that those rather broad issues are be%'inmng to be ag-

gregated by the joint council at the national level. The process of
aggregation tends to obscure the specificity of the research in ad-
dressing the regional problems of the States. Part of the problem of
establishing a research agenda at the national level is dealing with
the fact that we havé basically, through the necessary process of
aggregation, a loss of visibility of the kinds of things that specifical-
Ly addreas esme of the problems that Mr. Roberts and others ad-
ressed' this morning.

As we look ahead where we are going with the process of defin-
ing the research agenda in the State agricultural experiment sta-
tions, there are a number of external factors that are motivating
change. I have titled the presentation “The State Agricultural Ex-
perimént Stations in Transition,” as a macroeconomic environment
having to do with the cost of money, world trade policies and the
like, some of which-we have little opportunity to do anything about
in an agricultural research community, but I would suggest that
without being able to change those macroeconomic factors, our re-
search needs to address the response that agriculture must take to
these external factors and be able to deal with them in a contempo-
rary way.

We continue to be concerned about a dwindling supply of natural
resources and even in times of severe economic pressure have to be
concerned abcut 'the management of those natural resources. We
have a changing clientele in agriculture. One of the new groups of
clientele is the person w'.o still works in the city but lives in the
country because of his ’.oice of a place to live. That group-of indi-
viduals is using agricaltural ‘resources, will use a considerabl
larger number of them in the future, and we have the responsibil-
ity to make sure that the resources they use contribute in the best
way possible to the production of food.

We have the proglem of current surpluses that I would like to
address in more detail later that is certainly a factor in motivating
change; a continuing concern for-the quality and'safety of our food
and an increasing concern for the quality of the environment.
Those are some of the factors that are motivating change. T6 take
the other side of the coin, there are things that can enable that
change to occur in the experiment stations and in the research
community in general for agriculture.

The first thihg that we would say in that sense is we need to con-
tinue to maintain the strength and the dynamic nature of the base
programs of agricultural research out in the States, That group of
research activities that in the aggregate determine the ability to
respond to timely changes in priorities and needs, and builds the
base for agriculture to work on these, recognizes that agriculture
itself is highly diversified and site specifi¢. The resources that are
necessary to continue these new initiatives have been talked about
to some extent this morning and in particular the biotechnology
initiative is'onte in which we felt a considerable amount of across-
the-board support as you have just spoken to, Mr. Brown.

We do unde:._tar:d the consensus that we have for this new initi-
ative is very broad indeed and that the markup of the appropria-
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tions committee was disapf)ointing to the land-grant community in
that you wind up with only about a $2.5 million increase for com-
petitive grants across the board. We hope to do a better job in our
community of providing the kind of information that will allow the
Congress to have a more favorable attitude about the problems and
we feel we should continue to help in any way we can to make the
advantages of this 0pgortunity more apparent.

Another thing we believe can be done, particularly through the
competitive .grants program, is to provide a broader involvement of
the scientific community in the problems of food and agriculture by
involving colleges and parts of the academic institutions outside ag-
riculture and (go and find the science where it is and make the best
possible use of it by working broadly with the larger scientific com-
mu}rlxit)i to provide the opportunity to take advantage of the new
technology. .

We have heard several people speak about the importance of
interdisciplinary research. I believe the competitive grants pro-
gram as envisioned would allow considerable enhancement of mul-
tidisciplinary activity.

We were asked in preparation for this testimony to give some
thought to the process that is emerging now of doing a betier job.of
plann’ 1g and particularly of making sure that we are doing the
most 2ffective job that we can of setting priorities. As several
others testified this morning, the present system that we use has a
number of strengths to it. However, we all know that it is iar from
perfect. We believe that.it is going to be %ossible through the proc-
ess that is underway now to do a better job of focusing on the prior-
ities at the national level to try to recognize that while we can't
deal with the detail that is necessary to be precise in.showing ex-
actly how we are going to address. problems of the specific regions
of the various States that by a process of aggregating vervasive
issues and bringing them to the national level that we will be able
to do a better job of dealing with relative priorities at this level.

The joint council is doing a good job and has only recently beiun
to do an effective job of taking advantage of the opportunities that
the farm bill provides for moving ahead. with this planning process.
With regard to dealing with economic analysés and critical path
analyses and helpin% set this priority process, one of the things
that we are a little bit concerned about is that we don’t overuse
those kinds of techniques in planning some of the early directions
that are undertaken for agriculture.

There are some elements of scientific research that dont lend
themselves well in their early staies to a critical pathway analysis.
There are two kinds of thinking that we use about planning for ag-
riculture. One is to ask our scientists to help us think about oppor-
tunities and the other is to ask our agricultural clientele to help us
define what the needs are. We try to comingle the statement of
needs and the statement of opportunities in such a way that we
can get the best bang for the total dollar that we have. It is unfor-
tunate but true that research is inherently not an efficient process.
If we knew what the answers were going to be in research, we
would be calling it something other than research.

There are a number of areas of science in which ap‘plyin% the
kind of frend analysis that we are talking about here will help us
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| quantitate things that we-already know in concept to be so, but
which won’t provide us any fundamentally new iriformation.

I believe there is a strong place in the total system for deing the
kind of thinking that allows us to know ‘why we-are doing research
and where we are going with it as long as we provide the flexibility
at the scientist level to do that sort of thing. We believe at the
State level this process is being done effectively. Otherwise, we
wouldn’t be gaining the resources that we need from the State
system. .

We believe that the aggregate planning we have to do at the na-
tional lével and the difficulty of obscuring specific issues by talking
in generalities is the problem that we need to place more emphusis
on. The Experiment Station’s Committee on Organization and
Policy at the present time is trying to develop an improved meth-
odology for that translation process, a better method of bringing
the very detailed research agenda from the State level into a better
and sharper focus at the national level without overwhelming the
national system with excessive detail. .

We believe that we will need to be more effective as the Organi-
zation of State Agricultural Experiment Stations in providing this
better statement of priorities in order to be better members.of the
toltal community that contributes to the thinking of the joint coun-
cil. .

We were asked to give some consideration to the impact on joint
council research planning that the présent supply and demand. pro:
jections have in the way of program implementation. And that is a
difficult question to answer in the short run and an answer that
perhaps is somewhat different if you look to the long run. )

The economists in our experiment station that provide advice to
me in this area—I know that Ken Farrell in testifying will do a
more eloquent job than I of this and perhaps take a different posi-
tion—but as we look at it, the food supply excess that we have in
the world today is not nearly as great as the excess supplies that
we have on hand in this country. To some degree, the national poli-
cies that exist today, policies that have to do with trade and the
value of the dollar, the debt in other countries and the like, limit
our capability to export the products that we produce in this coun-
try today. !

The presently perceived glut that we have in some storable com-
modities could turn in a relatively short time, we believe, to a mar-
ginal ability to produce food. If we continue to have the kind.of ad-
verse weather situations that we have had for the last couple of
years in many parts of this country in our view, we could see ap-
proaching shortfalls in- some of the major commodities such as
cotton, corn, and perhaps rice. : .

Perhaps the most compelling reason for continuing to push very
hard for agricultural research at this particular time is one which
comes back to the basic issue of maintaining a competitive position
for agricultural production people in the world today—our position
of the U.S. farmer in the world today. The ability to compete in the
marketplace, the research that is needed to drive down production
costs so that our farmers can be more effective competitots is one
which we believe to be very compelling in the short run.
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There are a number of new technologies that are emerging in
the next very.short iiiterval of time that we think will continue to
contribute to the increasing competitive ability of farmers in this
country. We believe that.that some kind of capability, reducing the
cost of inputs, doing a,better job of managing, doing a better job of
using natural resources, will have a cons;&erable utility down-
stream in the 15-to-20-year timeframe when we do need to start
proc(llucing increasing amounts of food to take care of world food
needs.

The background documentation for this hearing, prepared by
staff for the last question is about using natural resources more ef-
fectively and more concern for the environment in production agri-
culture as we look ahead. We believe that the new reports that you
have before you show exciting opportunities to move in-that direc-
tion.

The biotechnology initiative, for example, will' offer some major
opportunities in biological pesticide cortrol that will not only be
very helpful in terms of reducing economic cost of inputs to farm-
ers, but will have at the same time a very desirable effect on the
quality of the environment as a-whole. .

The impact of the emerging new technologies on farm structure
is another point that we were asked to give consideration to in tes-
timony. .

The concern I believe is that many of the new technologies will
in fact provide benefits: for the larger agricultural enterprises at
the expense of the smaller agricultural operator. This is an area
that we certsinly agree needs to have-continuing examination and
needs—I am sure that our community needs external advice on
looking at the effects of emerging technologies on the total popula-
tion, including the consumer of food. * -

We would say, and I know that you gentlemen are more than
aware of this, that there has been a continuing evolution of farm
structure all through modern agriculture. Most people who are
expert in this area seem:to say that this evolution will continue. I
have already spoken to the fact that there is a new clientele emerg-
ing in agriculture in addition to the traditional clientele, and that
is the urban farmer, the person who works in town and lives.on
the farm.

Concerns about the family farm and the small farm will continue
we believe to have to be addressed. I don’t know that we have -any-
thing like all of the answers, but I believe that much of the new
technology that is being developed today can be used by broad seg-
ments of agriculture, is not restricted to the use of the large farmer
and that the majoxr long pole in the tent making this.possible will
be the education process that is provided to make the smaller oper-
ator aware of the opportunities that are available to them.

Tor instance in the area of computer technology, it wouldn’t be
the cost of software or the cost of hardware that will set the pace
for the use of computers in a%riculture. It will be the education of
the user that will determine that use.

There are a number of decision aids in this general vein: market
information, all of these kinds of things that can be used with
modern computers today offer us astonishing opportunities in a rel-
atively short time to provide improved capability for management
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in agriculture in the United States, a capability that we believe
will be useful in this survival plan for the few years ahead as we
move down towards the turn of the century. "

As we finished our document and tried to talk about the research
agenda ahead, we found ourselves also dealing with a fairly broad
statement lacking in specifics, but just since we were a part of the
total joint council, planning process, it is not surprising that the ini-
tiatives that the experinient stations have identified have a very
close correspondence to those in the joint council documentation.

The biotechnology initiative is endorsed strongly by us. The op-
portunities to use electronic technology in agriculture, not just
computers but related technology, the concern for natural re-
sources and safety of food and environment are.also areas of re-
search agenda that we see in the future and we see an urgent need
for an expanded program of agricultural policy in foreign trade in
order to try to answer some of the questions posed earlier this
morning. ,

In summary, I would. like to make four points that summarizes
what I have been trying to say in the last few minutes.

First, that the base programs in the State agricultural experi-
ment stations are a continuing national resource and that they will
continue to be important in the future; that the decentralized
system for agricultural research in this country represents a
strength and not a weakness. We hope that we can continue to en-
courage the kind of planning at the grass roots level that allows us
to be very precise and specific about meeting the needs of agricul-
ture in the individual States and yet, at the same time, devote
more attention and do a better job of crisply identifying the broad-
er national issues that should be brought to the Congress for con-
tinued consideration for funding at your level.

Number three, the state agricultural experiment stations are in
a substantial state' of metamorphis today. I hope that we are keep-
ing the best part of this well-established system that has served us
so well in the past, but we are moving to take advantage of such
things as the new opportunities in the biological sciences and some
of the new opportunities that present themselves with computers
and other techniques that will allow us to provide support for our
agricultural clientele out in the States. :

We look ahead to times as we deal with—as we know that you
must deal with, the increasing concern for our national debt and
realize that as we talk about the agenda for future agricultural re-
search that we have to take into account the tough job that we ali
have of talking about the resources that it takes to do the job. We
believe that the programs that we have presented here that we
know that you are so familiar with are part of the solution and not
part of the problem.

We believe that these resources that are being sought for such
things as the biotechnology initiative will have what has been—
will continue to have, as they have in the past, a very substantial
return on investment. We know that you are familiar with the
number of analyses that have shown that agricultural research has
a return on investment of somewhere between 30 and 50 percent
per year and we believe that the opportunities presented by some

144

GhL

1)



140

of the newer biotechnology areas of science and the like could do
that and more in the years ahead. ‘

Mr. Chairman, thank you for the chance to make these com-
ments. *

[The prepared statement of Mr. Clarke appears at the conclusion
of the hearing.] . ’

Mr. BrowN. Thank you, Dr. Clarke. That is an excellent state-
ment. '

Mr. Roberts. '

Mr. RoBerts. Yes, Mr. Chairman.

I want to second your ¢omments about the statement given by
Dr. Clarke and also by Dr. Nichols. We have three fine witnesses
who have testified before us ‘this morning and their statements
have been very helpful. I think your testimony has been most posi-
tive and I would like to go on record as saying the economic re-
turns on agricultural research’merit a much larger investment. I
say that knowing the facts of the budget situation, but I want to go
on record as saying that, having been a little bushy-tailed and criti-
cal before. ’ ‘

Have either of you gentlemen seen any benefit, any real benefit
from this kind of planning effort given the budget restraints that
we have to work with? I would imagine that the best 5-year plan in
the world brought together by your collective minds and all the ex-
pertise of the folks you have to work with would be just put togeth-
er just about the time when we get into the monkey wrench busi-
ness with the budget. Has this been helpful to you despite the
budget restraint? * o

Mr. CLARKE. I believe that the way that the formula funds for
agricultural research and extension have come to us over the
years—I will speak to the research side—a requirement for exam-
ining together the agenda for actually expending some 25 percent
of our research funds from the formula on a regional basis, that
that as well as this g’loint council and ESCOP planning process has
caused throughout the cascading thinkin% that goes from the State
level to the regional level to the national level thinking about the
point that you are making.

It has been addressed ir our Southern Association of Experiment
Station Directors the way you said it. We want to take the most
positive view for looking for resources that it takes to get the job
done, but let's take the planning process and let’s identify those
things that we can do better togetﬁer as a result of the planning
process with the existing resources. So it is the drive towards look-
ing for ways to collaborate, looking for ways to reduce duplication
and looking for the critical pathway that this planning process does
that is beneficial to an existing as well as to an expanding budget.

Mr. Roserts. Do you have any comments on that, Dr. Nichols?

Mr. NicHoLs, Yes. I think it has been useful, but where it has
been the most useful has been in raising the right kinds of ques-
tions at the local level, the questions of interdisciplinary research,
the questions of payoff, the questions of prioritization, who partici-
pates in that and the questions of the short run and the long run
and the impacts of agriculture in that State on the public. Those
are the kinds of things that surface, those kinds of issues and those
kinds of questions.
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I think the end result has been the recogniticn of the importance
of this effort to the public both at the State and national level, and
also the recognition of the limits in the resource base.and the ne-
cessitgr to plan better. I don't know that the priorities necessarily
would be just picked up and adopted per se. Certainly they
wouldn’t be for any State, but it has helped in the process, yes.

Mr. RoBerTS. I would like to follow up on your short-term/long-
term statement that you made not only in response to this ques-
tion, but in your earlier statement.

I am intrigued—well, obviously all of us know that we would like
to take short-term politics out of agriculture program policy delib-
erations and get to a more predictable system and a long-term agri-
culture policy. I have a governor of my state who wants to set up a
Federal reserve board of agriculture, so to speak, and have 15
members on this board and to recommend to the President and to
the Congress longterm objectives, also to point out that many
times when we go down the road of protectionism or embargoes, we
end up in the ditch and that we shouldn’t de that, and that hind-
sight i1s always 20-20.

1 don’t know if that is possible. I wish it were, but it just took us
18 months to get a farm program past this Congress that gave my
people an acreage base with which they could paiticipate.and we
were able to put a cap on some of this spending in terms of our
farm program outlays.

Do you have a.n¥1 ideas of how we cculd acconmiplish this? I have
every confidence that the agriculture research system will endure
and with various members of the iron triangle.that is so highly
publicized around this place that you will be fine and you will have
another 5-year program and you will be doing youtr work and Con-
gressman will come and go, but I am not too sure about the farmer/
stockman. I am not sure he will be out there that long in terms of
the profit situation we are facing.

Do you have any specific recommendations along this line?

Mr. Nicxors. No specifics other than to underscore the absolute
importance and necessity to do that, even if it is maybe not possi-
ble for us acting alone. And I think that the benefits to be accrued
are the forums at the local level and with Congress and with the
States and with the producing farmers and with the consuming
public. The fundamental basic importance of food and fiber in this
world to that local site, to that Nation and to the Government's
food and agricultural poiicy must result in a goal of a more produc-
tive, a more profitable, a more efficient agriculture that protects
our natural resource base and our environment and yields the kind
of e%uitable returns. to producers in your State and in my State
and does not cost the taxpayer an enormous sum of money.

The fact that we still have the most equitable food cost and the
best quality in the world here, there is some reason for that. Aside
from natural resources, aside from climates and-other physical con-
straints, I think we néed to find some-specific needs and opportuni-
ties and I think we have people now that are addressing it. We are
talking to our legislators, our Congressmen and we are talking, to
others about these kinds of things. _ ) ‘

I think we have some bright young minds. Talk about the human
capital, we have got some very bright young men and women in
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this system that can contribute ideas to solve *hose kinds of ques-
tions. I think that is a fundamental question that you pose. I don't
have the answer, but I think we need to be searching for ‘the
answer.

Mr. CrArkE. If I may add to that.

As 1 perceive the activity going on in agricultural policy research
in the land-grant community today, there are a couple of things
that are new that are important, I believe, that get at this problem.
There is a very substantial increase in the amount of effort that is
going into looking at the macroeconomic situation in the country
and in the world and trying to relate agricultural problems to a
larger environment. And the second thing is that in that context
people in this area of research are beginning to focus on farm
policy statements for the set-aside programs and the like, looking
at the implications of a wide diversity of these kinds of programs,
not trying to brin%)to you a jelled-out policy and say exactly what
that poli.y should be, but trying to develop a meaningful and quan-
titative assessmient of what the impact of various alternatives,
judgments on your part might be.

I hope we are coming to grips with that in a more realistic way
in the land-grant community.

Mr. Roserts. They did that at the University of Missouri, as my
colleague pointed out on the House floor yesterday. $450,000 was
proposed to go to Tiger land as opposed to Texas A&M land. Figure
that out. Step two is Texas A&M, Kansas State, Nebraska, Notre
Dame, and also Virginia. It is the macromicro thing that I think is
so terribly important. Certainly we need all the help we can get
with regard to advice and counsel in this respect. I think that is
one of the responsibilities and obligations that you folks have and I
am deli%hted to see you on the playing field as opposed to being on
the sidelines and we need to get your track suit on and your shoes
and get you in the action.

Can you tell me why we won’t have a shortfall of wheat? Tell'me
we have a shortfall of wheat. You mentioned corn and soybeans—
where is my shortfall in wheat so I can get a price? ‘

Mr. CLarke. Down the road a ways, sir.

Mr. RoBeRrTs. That is what I was afraid of. You are talking about
the future in high tech that Dr. Lund’s 4-H youngster who comes
onboard, and yesterday we had a witness saying there is a gulden
age of agriculture cominﬁ with supply and demand and we are on
the crest of this new high tech wave of information. I believe that,
but it worries me that all we hear is Chicken Little speeches out in
farm country and the doom and gloom. .

Are we really on the threshold of a decade'where the farmer can
make a reasonable profit and -expediting things that are happening
in biotech and high tech’and communications, all the thingg that
you are talking dbout? Give me a little optimism. - -

Mr. CLARke. I feel that the situation that farmers are facing
today is not a situation that is going to get an awful lot better in
the next 1, 2 or perhaps 8 years. The contributions of research*to
this immediate problem aréa dre going to have-to be ‘directed very
much to the problems at the local level to try to do what we can
through research to reduce the cost of inputs and to develop better

management strategies and T believe that the longer-term research
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program that we have been talking about for the last day or two
needs to e placed in that perspective.

The biotechnology initiative is an initiative in basic research.
The reason that it is contemporary today is because we have
coming into focus an opggrtunity in biology that will apply very
strongly to agriculture. Some of the biotechnology initiative—for
instance, if you look over inthe animal health area—has the pros-
pect of paying oif almost immediately. I believe that within the
next 1 or 2 years, we will have better vaccines and diagnostic tools
that will allow us to address the serious problem of brucellosis. We
believe we will be able to develop a vaccine for that very scon.

The ability to greatly improve crop plants through recombinant
DNA techniques is down the road, but the advantages are so great
when you get there, you can't afford not to start now.

Mr. Roserts. What is not down the road aways is a vote, Mr.
Chairman. . \

I yield back.

Mr. NichoLrs. Could I add about 30 seconds to respond to your
question, if I might, Mr. Roberts, on that optimism for the future
in American agriculture in the short run?

Mr. RoBerTs. Yes.

Mr. NicroLs. One of the reasons that I am optimistic about the
short run is the knowledge that these young men and women that
have graduated from this system in the past few years are aware of
these kinds of issues, these kinds of questions. They are smart, un:
derstanding. They have chosen these fields. They can compete in
other fields. They are coping and they shall cope and I feeYeconf' -
dent about that.

Mr. BRowN. Mr, Volkmer.

Mr. VorkmMer. Thank you, Mr. Chairman. I do have several ques-
tions. )

The first is, as one who has been watching agriculture experi-
ment stations operate for a good many years, it is good to see in
your testimony that you are talking about becoming more proac-
tive rather than just reactive. The basic question concerns what I
see in the coming years, even for this year for 1985 on the budget
end is kind of a stable budget. You really are not going to have in-
creased funding.'Can you continue to be more innovative, proactive
with that type of budget?

Mr. CLARKE. Not as well as we could with a more positive atti-
tude like the chairman was trying to put forth yesterday.

Mr. VoLkMER. Are you going to become stagnant?

Mr. CLARKE. Not seriously so. I think the process has to be one of
continuing to sort and sift and put together the most creative kind
of attack that we can with whatever resources are available. It is
much easier to be proactive with a proactive.budget, but you have
to be proactive under whatever conditions present-themselves.

Mr. Nicaors. I think the states individually are responding
quicker than the Federal Government is. If you look at our State
and other States represented here, they did increase our appropria-
tions for agricultural research. In the short run, that helps, but in
this matter of basic applied, site-specific state-specific kinds of in-
terest, that is what the States are interested in, and so the long
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haul, the long-term technology, biotechnology needs to be funded in
a more significant way at the Federal level. ’ !

Mr. VoLkMeR. Correct me if | am wrong, but basically in the
past, the research that'has been ongoing at the agricultural experi-
ment stations has been basically connected with either livestock,
dairy or plant. Is-that correct? no ol

Mr. CLARKE. Well, the programs in the State agricultural-experi-
ment stations are quite broad. They would be in areas like human
nutrition dénd food and development. -

Mr. VoLkMER. But nothing compared with. what you just men-
tioned-earlier today, on macroeconomics and the ~ %——

Mr. CLARKE. Thera have'been programs in'agricultural econom-
ics throughout most of the agricultural experiment stations. A
State like ours deals with 60 commodities being economically im-
portant in the State. We have to take a.cross cut on that with nat-
ural resources, economics and so on. That is the base program of
agricultural research that I spoke about earlier. That very broad
infrastructure looking at thiz area is in pldce. There is some work
going on in biotechnology in the State €Friculturul experiment sta-
tions. Dr. Charles Hanstrom of the University of California at
Davis has done an indeé)th study that identified the total resource
that is presently being devoted to this area of regearch in the land-
grant institutions and it is substantial. -

_ It is important to say that because that says that there is an in-
frastructure there that can absorb the kinds of new funds that we
are talking about and make effective use of them in the short run.

Mr. VoLkMER. My last question, before we go vote, is about how
much emphasis, would you say, has been done in the area of reduc-
ing the cost of production, whether it is in, as you mentioned, new
vaccines for livestock but also in crop production, et cetera, how
much would you estimate has been done overall with regard to
that area?

Mr. CLARKE. As a percentage of the——

Mr. VorxMEeR. Of the total effort. ’

Mr. Crarke. With the, existing programs or with the——

Mr. VOLKMER. Yes.

Mr. CLARKE. I can’t give you a precise number on that. T don't
believe that there has been an attempt made to slice the pie exact-
1{1 that way. The shift that has occurred in the last 2 or 8 years in
that direction has been very substantial. I would say that that shift
away from trying to maximize the yields and shifting over to maxi-
mizing economic returns throu%h reducing costs is an evolution
that would encompass at least 30 or 40 percent of our total pro-
grams. :

Mr. NicHors. We are not doing enough of that, but Dr. ‘Clarke is
right, it is moving that way. .

r. VoLxMER. Thank you, Mr. Chairman.

Mr. Brown. I am going to continue without voting. I don't have
a perfect record anyway. If you could return, we would appreciate
it. ‘ '

Mr. VoLxMER. I will be back.

Mr. Brown. I think it is clear, gentlemen, that 1you have helped
considerably in improving the understanding of the committee
members. gome of us have different areas which we stress. I tend
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to focus a little bit more on fundamental research guided by a con-
cern for ilnﬁrovement in the quality of productivity of our oper-
ations. Mr. Roberts speaks with much mcre concern, and this isn’t
contradictory, about the welfare of the individual farmers in main-
taining the profitability of the producers in the field. These are not
contradictory, but they Iget tied together in the areas which you
have indicated in your National Agricultural Research Agenda in
this book around the issues ofagricultural policy and foreign trade
and the analysis of price and income policy in foreign trade, and I
have a feeling that we are going to need more input in those areas
than we have had in the past and that next year is particularly
critical for that.

I think we ate going'to move ahead fairly well in the support of
some of these other opportunity areas. I am fairly confident that
we will, but the area of policy as it relates to the macroeconomic
situation, the world market situation, is one that is very difficnlt
for us because it is intertwined with broader economic and foreign
policy issues.

Now, we have got to recognize that and deal with it in some ef-
fective way, and if I might just ask you, I am going to ask you to
comment. I am going to advise you to make a special effort during
the next yeax to prepare yourself to give the Congress some addi-
tional input n that area and ask you if you see thiz as something
th_at‘you can realistically do. I am not asking you to do the whole

jeb. We are going to get input from a multitude of sources, includ-
ing competing commeodity groups, competing portions of the overall
agriculturel industry.

I am trying to distinguish between the producers and the big ag-
ricultural exporters. They have different views on these issues. We
are going to have all that input. We need to tie it all together and
we need the input that you gentlemen represent.not because you
are the whole picture, but because if you don’t give us your strong-
est possible effort you are going to get left out of the whole picture
and we don’t want that to happen. .

Mr. Nicrors. One of the things, Mr. Chairman, that I think is
relevant to that point, and I think the community would welcome
that opportunity, we, as you know, have been actively involved in
international agricultura grogram's and agricultural development
programs through U.S. aid and other types of programs that al-
ready have liaisons and consortia establisned with some of the de-
veloping Third World as well as developing countries so it is in
that context that I think our faculty have already been brought
face to face with that. Therefore, they don’t speak from gogoint of
theoretical types of things, but rather from a practice today, we
have been there, we know.

So the kind of studieg that need to be brought to bear can be
done within that community of expertise.

Mr. BrowN. There has been an illusion that has been cultivated
in some places, including some of us in Congress that maybe the
solution to our agricultural problem is all out production for this
huge global market and we need to have a more sophisticated view
of that situation than we have had in the past to see what is in our
best interest here. That is a difficult situation to define as you
know and we are going to have to take some policy steps on that.
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Gentlemen, I appreciate your contributions very much. We will
continue to be in touch with you, of course, and look forward to
hearing more from you.

I would like to call Dr. Farrell at this poirt. Dr. Farrell is direc-
tor of the National Center for Food and Agricultural Policy, Re-
sources for the Future, and has, of course, published widely in the
field of agricultural policy and I particularly appreciate the fact
that he looks at the big picture.

Dr. Farrell.

STATEMENT CF KENNETH R. FARRELL, DIRECTOR, NATIONAL
CENTER FOR FOOD AND AGRICULTURAL POLICY, RESOURCES
.FOR THE FUTURE

Mr. Faurers. Thank you, Mr. Chairman.
I welcome this opportunity to discuss very briefly the implica-
tions of a report prepared at RFF, entitled “Meeting Future Needs
for U.S. Focd Fiber and Ferest Products”. That report was pre-
pared in 1983 under contract with the U.S. Department of Agricul-
ture as a part of the needs assessment that you have been discuss-
ing this moraning conducted by the Joint Council on Food and Agri-
cultural Sciences.
Our report is included in its entirety in the joint council refer-
ence document, so I am not going to spend a lot of time summariz-
ing what has already been published. My written statemient, which
I have submitted previously for this morring, is limited to two as-
pects of the report. One, some discussion of the méthodology and
the reliability of the projections that are in the report, projections
pertaining to supply, demand and trade for major food, fiber and
forest products, and some brief discussion of the principal conclu-
sions and implications for long-term research and education plan-
ning of elements of our ~eport. And then in the final part of my
statement, I have some general observations on the usefulness of
economic projections and what have been referred to earlier as crit-
ical path analyses for research planning and priorify setting.
I think, Mr. Chairman, I will not read the statement but rather
just briefly point out what is in it and then if there are questions
from you or the members of the committee, I would prefer to ad-
dress those rather than reading the statement per se. .
The report which we prepared was focused on two major ques-
tions: First, what are the likely levels of effective or, if you will,
commercial demand for U.S. food, fiber, and forest products by the
years 2000 and 2020 and second, what are the likely capabilitie$ of
the United States to respond to such demands and what axe the
implications of those responses? |
In approaching the first question, it was necessary for us to ex- |
amine not only the demand prospects for food, fiber, and. forest .
products in the United States, but dlso demand and supply pros- :
pects for such commodities in other regions of the world as an indi-
rect means of assessing the potential export demand for U.S. com-
modities in the future. - \ - |
Effective or commercial market demand was.treated as being de- |
termined by three principal factors, one population and pulation |
growth; two, consumer income and consumer income changes in l
|
|
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the future; and three, very importantly, national policies which
affect not only poEulation and income growth, but govern or
strongly influence.the price of food, fiber, and forest products and
their mobility through trade.

On the supply side, the availability of food and fibsr and forest
products also was viewed as being primarily dependent upon three
factors: First, the ~<¥11antity and quality of the land area and other
natural resources that were available for production of those com-
modities; crops, livestock, and forestry products.

Second, the availability of technology and how that technology
would affect resulting crop, livestock, and forest product yields.

Third, once again, the nature of national policies which affect re-
source development, research and technology, availability of pro-
duction inputs and the economic incentives for farmers to invest in
the production of food and fiber at home and abroad. . ,

e did this sort of an analysis for some 12 regions of the world
in which countries.were grouped on the basis of geographical prox-
imity and similarity of economic systems. We looked at commod-
ities in terms of major groupings of commaodities, not each individ-
ual commodity, but those groupings including cereal grains, oil
seeds, fibers, and livestock, products of meat and milk.

1 want to express that, as I said earlier, our study focused upon
what we have called effective or commercial demand and .to note
that that does not mean that the needs, that the food needs of all
the world’s population will be met because in-fact there are many
people in the developing parts of the world that function or are not
operating within the commercial market system, so to speak.

So even if we were able to meet the global demand that we have
projected in this study, that is not to say that there will not be con-
tinuing and important areas of hunger and malnutrition in meny
parts of the world simply because people don’t have the economic
means to participate in a commercial food system.,

I would say that in a ver}z important way, what we have dune in
this report 13 not so much the development of new or original
methodology, nor even to make startling new long-term projections,
but what we have attempted to do was to synthesize a great deal of
information that is available from existing research, from existing
data sources, from similar studies of the kind that we have done, to
bring those into some perspective and, on our own, using substan-
tial amounis of judgment, make projections.into the future.

I want to stress—and I will stress this throughout the state-
ment—that the report which we are referring to and the results of
our assessment are not and should not be considered as projections
or forecasts of what will in fact happen in the global food syste.a.
The future, in fact, remains very uncertzain and unpredictable.

1 think that our projections can best be viewed as a general or
central tendency of future change, a general path of change, based
upon trends of the past, adjusted by our best judgment of their ap-
plicability in the future and the likelihood of attaining the key as-
sumptions which we made in conducting the analysis. If you look
at our report carefully, frou will see that there are in fact numer-
ous assumptions which lace the report. We believe that those are
glausible assumptions, but we cannot guarantee that they will in
act be attained.
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I do want to stress that there were four major kinds of assump-
tions that are critical to the results of our analysis. One are the
assumptions we made with respect to population and population
growth rates. It is probable that we have projectéd growth rates
which may be too high. There is scme reason, some evidence, from
very recent UN data, to suggest thht the ‘population growth in
some developing countries is slowing more rapidly than we as-
sumed in'our report. .

The second very critical assumption is that of the nature of-eco-
nomic growth, and here theie is room for wide differences of opin-
ion and assumption. Our assur'ngtion was that on a global basis,
that economic growth would be slow, relative to the. 1970’s,
throughout the remainder of this decade, perhaps throughout the
first part of the 1990's, and that with the proper mix of policies
here and abroad, it is possible that we:could have strong resump-
tion in economic growtl‘; in many parts of the world by or into the
1990’s. But, in the interim, it appears to us, based-upon our analy-
sis and the analysis of others, that the prospect for the next decade
or so is one of comparatively slow growth relative to that which we
had in the seventies.

Another very critical set of assumptions pertains to those related
to consumption patterns for food, fiber, and forest products. We are
not able—and I think no one is able—to be fully on top of the kinds
of changes that are occurring in consumption of food, fiber, and
forest products on a global basis. We have, as best we could, at-
tempted to include or reflect ongoing changes in diet, but we recog-
nize that ir fact those changes may be quite different than those
which we-have assumed depending upon income available in vari-
ous countries, the distribution of income in these countries, and
changes in knowledge concerning nutrition.

Finally, I want to stress another very important set of assump-
tions again based upon what we believe to be a plausible assess-
ment, plausible judgments, and that was-the availability and prices |
of U.S. production inputs. We have assumed, in our study, that sup- '
plies of commercial production inputs that are'so important to
modern commercial iculture in this country—that those com-
mercial inputs as a whole wili be readily available at prices that
will probably increase at about the same rate as general price level
increases in the economy; that is, relatively stable real prices.

But I would point out that energy prices which are included in
that set of assumptions are indeed very tenuous and potentially
veﬁ' volatile.

ow, given those kinds of caveats, it is clear that the reliability
of our projections hinges very importantly on whether these criti-
cal kinds of assumptions are In fact realized in the future. Frankly,
other analysts might have adepted different assumptions and, ac-
cordingly, reached different conclusior.s than we have. Obviously,
in the sense of these projections being viewed as a forecast, that is
uite inappro?riate and in fact would be subject to very wide confi-
ence limits if they were so used.

With respect to major conclusions and their implications, there is
in our report a six-page summary of our conclusions and major im-
plications, and I will not repeat those, but I would single out just a
few that I would draw to your attention.

IToxt Provided by ERI
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I think one of the very important or general conclusions that we
reached was that although the U.S. agricultural and forest prod-
ucts sector appears to have potential capability to meet projected
growth and demand to the year 2000, perha dps at real prices not
much difference than those in 1979-81 and without any major
breakthroughs in technology, the longer run prospects, prospects of
population and economic growth, beyond 2000, let us say, are
indeed much more formidable.

By 2020, production of major crops, ag we saw it in the United
States mlght need to be increased by as much as 70 to 100 percent;
that is nearly doubled depending upon the particular crop. Without
continued growth in productivity from technologies yielded by re-
search, there would, in our judgment, be substantial increased

ressure, perhaps mordmate pressure, on the natural resource
ase, increasingly serious environmental problems, and ultimately,
higher real costs of food, fiber, and forest products.

Given the long gestatlon period for many types of research, it
was our judgment that a steady stream of investment will in fact
be required in the course of the next two decades to meet long-term
global food needs; second, the growth in demand for U.S. products
that we have prOJected is likely to be highly unstable around the
central }éart of development that we have projected. Although, in
fact, U.S. productive capacity appears quite adequate to meet
demand on average over the next decade or two, even with. existing
technology, it is important to continue to invest in productmty-en-
hancing research as a means of maintaining competitiveness in
world markets; and as a consequence, the unexpected and the un-
plx;edlcdtable vagaries of weather and public policies at home and
abroa

Third, whatever the rate of growth in productive capacity in the
next decade, two decades and beyond, that growth will not be with-
out substantial cost and hazards. Expansion by more extensive use
of land and water resources may bring not only higher economic
costs of resources themselves but risk of further environmental
degradation through .soil erosion and water pollutlon But expan-
sion of productive  capacity by simply more intensive use of high
technologies also could have costs and pose hazards to the environ-
ment and the food chain. A shift toward greater dependence on
cash crops which we have projected and increased use of chemicals
in agriculture could enhance such hazards.

Fourth, future public investments in agriculture and forestry re-
search should be based on more than simply generating technology
per-se or simply multiplying product output—making two blades of
grass grow where one grew before, so to speak. Emphasis, in .our
judgment, will be needed on the development of socially appropri-
ate technologies that take into account not only agricultural and
forest product needs that we have talked about, but also national
goals concerning environmental quality, natural resource conserva-
tion, human health and nutrition an other sometimes competing
social goals.

In addition to investments in the physical and the biological sci-
ences, investments. will .also be needed in institutions which.govern
the use of technology in human development and in social science
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research to improve the understanding of human and institutional
behavior.

One of the questions posed in your memorandum. announcing
these hearings was, how such projections as those that we referred
to might be used in establishing research priorities. As already
noted, long-term projections should not be confused with long-term
forecasts. There is nothing inevitable or immutable about the out-
comes of any set of proljections, including our own. At best, such
projections within the limits of assumptions, methods and judg:
ment of the analyst can suggest really only general pressure points
which might develop within the system in the future. .

In that sense, projections may be useful to research planners in
formulating long-range strategy to avoid or alleviate such pres-
sures. For example, our projections suggest that U.S. agriculture
will become increasing cash crop and export dependent in the next
20 years. Soybeans and feed grains, particularly corn, are likely to
experience the most rapid rates of demand growth. That develop-
ment portends expansion of cultivated acreage for those crops in
Midwestern, Delta, and Southern States by withdrawal of land ,
from pasture, double-cropping and -expansion of cultivation, per- '
haps on marginal land. It also implies more intensive cultivation
using high technology methods. )

It seems to us that in combination such- adjustments to meet
global food needs suggests the likelihood of in¢reased soil erosion
and ehvironmental problems in the absence of new technologies
and improved management regimes. Such a possibility, it seems to
me, suggests the need for research to counter such tendencies.
Water seems likely to become increasingly costly in the decades
ahead, with consequent economic effects on regional production
patterns. Research in technology to improve water use efficiency,
and institutions to encourage rational allocation of water among
competing users, would seem to be of high priority for agticulture,
at least in the western parts of the country. ’

If, as su%gested in our report, export markets are likely to be the
flywheel of future growth in agriculture, research to assist in iden-
tifying export market opportunities, adapting product characteris-
tics to requirements of foreign markets, improving the efficiency of
export product delivery system, and in the design of new and im-
proe\éed value added products could well be ‘high priority research
needs. S R .

It is obvious, however, that research by itself may be insufficient
to resolve many of the potential problems or to achieve desired
public goals for agriculture, as previous discussions this morning
have illustrated. Other types of policy adjustments may need to ac-
company research and development to encourage appropriate- re-
source use adjustments in agriculture. ‘

Perhaps the single most important implication of our projections
for research planning is the need:for continued investment in. pro-
ductivity-enhancing technology to meet long-term unstable and un-
certainworld demand, but:such technology should be more compat-
ible with the long-term public goals concerning natural resources
and quality of the national environment. !

Technology is -seldom neutral. It does affect people and institu-
tions in different, sometimes quite uneven ways. Thus, even if soci-
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ety gains from investment—that is, society as a whole gains from
investment in agricultural research, as I believe research proves
that it has, we should also nonetheless be concerned about how
those gains are distributed, and with institutions and policies to
assiist the losers in the process to adjust to change induced by tech-
nology. : :

That is-the end of my statement.

[The prepared statement of Mr. Farrell appears at the conclusion
of the hearing.]

Mr. BrowN. Thank you very much. That is an extremely useful
and provocative statement. Let me raise just a couple of questions
out of many that come to mind.

You have, of course, emphasized the uncertainty involved in
making these global projections which always have to include fac-
tors such as population %rowth, economic growth, and so on. And
gince I have fairly recently been looking at the development course
in a couple of large, underdeveloped countries—India and China
specifically, and have observed in both cases that there seems to be
a strong move towards both control of pnglation growth and the
modernization of technology; the Chinese have placed the modern-
ization of their agricultural establishment as a very hi%h priority—

I am interested in how you incorporated the possibility of rapid
and successful .achievement of their goals in both population and
technological modernization into your projections.

Mr. FARRELL. In the case of population, we—as I said, Mr. Chair-
man, we, in the project themselves, largely adopted the potpulation
grc'ections of the World Bank, which do projections or do foresee a

ecline in the %rowth rates in both India and China, although
there would still be very large absolute growth in absolute num-
bers of people, of course. .

We did not in any formal, quantitative way, explore how—for
those two countries alone—how perhaps lower population growth
rates would affect the demand for food and fiber and, in turn, U.S.
ﬁroduction. But we did in a general way look at how sensitive those

inds of projections were. And if I recall the numbers correctly, if
we were to vary the population growth rates which we assumed in
our study by as much as .05 points, one-half of 1 percent per year,
that in any one year you are talking about a difference in the pop-
ulation of about 68 million people. That is a very sensitive number.

In the case of economic growth, in the case of rates of economic
growth, I think the sensitivity is even greater. If, as in many devel-
oping countries, the effect of growth in India and China were to
alter the composition of the diets in the same general direction as
they have in other countries, favoring more meat, more poultry,
more fruits and vegetables and more value-added prodiicts, I think |
that would have immense implications for the: United States. Many ‘
of these effects I think would be quite favorable, if we are able to |
maintain our comparative advantage in the world in producing |
commodities such as feed grains and soybeans which sustain the |
development of a livestock economy.

We did not, in the case of either China or India, specifically ﬁlay
around with alternative kinds of economic growth. We did look in
the global sense at variations. As I have said, the projections we
have made are very sensitive to minor changes in growth—econom-
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ic growth rates, up or down. I think you would have'to look individ-
uaffl %r at least region by region to see what differences there
might be.

With respect to the PRC, even under the population growth rates
and the economic growth rates which we assumed, our projections
do indicate that the PRC is likely to gradually become a signifi-
cantly larger importer of feed grains by the gear 2000 ‘than they
are today; and that, as far as we are concerned, means some oppor-
tunity for the United States.

Sorry to be so long in responding. Xt

Mr. Brown. Well, although India and China probably represent.
about half the underdeveloped population of the world today, it is
likely that Africa and Latin America will be the emerging problem
areas in the future.

Mr. FARRELL. Yes, Africa represents a particularly difficult prob-
lem. Even under optimum kinds of public policies in Africa, even
with substantial flows and increased flows of economic assistance,
and given the population growth rates that are current and are
projected, it is vex;y, very difficult to envision Africa not becoming
an increasingly difficult, serious problem with respect to food avail-
ability throughout the next two decades. That is the southern part
of africa, the Sahel and. outside of South Africa itself.

There are very, very formidable problems which are going to re-
quire a long time for solution, and some very far-sighted domestic
and international policies to correct.

Mr. BRowN. The other question I wanted to raise with you hasa.to
do with your projection of optimum or desirable investments in ag-
ricultural research. Over the past generation, we have had a rela-
tively stable level of investments in terms:of real dollars, and you
are suggesting what amounts to about a—in fact, better than dou-
bling over the next decade in real terms.

That is very interesting to me, and I am sure other members of
the committee, because we frequently wonder if there is any magic
about the present level or whether it should be:less or greater. And
I an: interested in knowing just what kind of analytical or other
base that you used in order to come to a conclusion of that sort.

Mr. FARRELL. The brief answer is a very general and crude one.

Mr. BrowN. The same kind we use?

Mr. FARRELL. I think we all do that. We all must resort to those
sorts of models. .

This particular projection was based upon some work done for us
by two scientists. at Michigan State University. The general model
that they employed was to look at projected requirements, growth
requirements for food and fiber, ask themselves how much we
would need to stimulate productivity in order—given resources—in
order to meet those projected levels of demand, very similar to our
own projections, and then very subjectively with assumptions that,
(a) research is going to become more costly, in part because it is
likely to be more basic and capital-intensive; it is likely to require
more expensives kind of eqluipment, more expensive kinds of facili-
ties in addition to more talented and perhaps higher priced scien-
tists. So the cost of research is going to go up, as well as the blend
or balance of research is likely to shift generally in the directi- 2 of
more costly types of research.
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So that was the general methodology. And the 10 percent which
is referred to here would be the amount they estimate would be re-
quired, the annual growth rate required to meet that kind of pro-
Jjected level of demand given these kinds of assumptions. It is a
very, very broad and general indicator. I certainly won’t defend or
argue that it is at all precise.

Mr. BrRowN. Is it as reliable as our projections as to the amount
(1)5 growt‘;l in our defense needs we are going to need over the next

years? ]

Mr. FARRELL. I would think it probably is at least that reliable,

yes.

Mr. BRowN. Mr. Roberts, do you have any questions?

Mr. Roserts. I may have, Mr. Chairman.

First, I have to ask Dr. Farrell if he was present at the Curry
Foundation banquet in Kansas City——

Mr. FArreLL. No, sir. I was unable to attend that conference.

Mr. RoBerTs. Were you present—I was going to say, I must
admit that I was the banquet speaker, and I read a 32-page speech,
Mr. Chairman, and I was not going to inflict any more of my opin-
ions on you had you been at the banquet. We went over some of
the things that the national center has been considering.

Given that, I want to thank you for your fine statement. I espe-
cially want to thank you for observations in regard to what is
ahead of us in regard to Africa. It seems to me that, unfortunately,
many grougs in this country somehow discover hunger about once
every 2 . 3 years when the apgropr_iate time comes around, and-it
is always probably too little and too late. If you ever need a 5-year
plan or long-term in this regard, I think your statement is on the
money. .

I would point out that my colleague, Mr. Evans from Iowa, has
been very active in trying to push this administration into a more
activist role long term, more particularly with the needs.

I must tell you, in reading.your statement I am struck by your
comment on pafe 4 that you can’t stress, too strongly you are a
mere mortal and the future remains uncertain and unpredictable. I
am going to get on my devil’s advocate hat again, and go back to
my country e?evabor and say that—if I were visiting with my farm-
ers, in talking about population, and say what the Rescurces of The
Future predicts in terms of population, we have got it from the
World Bank as well as in terms of economic growth.

But on consumption pattern, we are assuming a consumption
&z;ttem that will continue to be influenced by changes in income.

e have some caveats and production inputs and the potential ca-
pability to meet projected growth, and demand seems to be fairly
static. To the year 2000, we have growth in demand productlvi’?
capacity, the fact we .are going to- have to consider our farm bill
with national goals concerning environmental, resource conserva-
tion, human health and nutrition and social goals that comes di-
vectly under this subcommittee’s jurisdiction. They come in with
forms as FIFRA and aPesticide laws, and even with the Chairman,
whose wisdom is equal to that of Solomon and who has great exper-
tise and patience and understanding of these issues, and smother-
ing people with the milk of human kindness—I don’t know how we
are going to get through that without a lot of controversy.
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We have gone all over this. We have all the caveats and buts and
can't tie anything down except the one certain is that we are going
to double funds for research. That is the one certain I can pin down
and tell my farmers that all of you think-tank boys come up here
and say what we need for certain, for sure, is more funding, so we
can be more uncertain.

Mr. FARRELL. | appreciate that. But let me just add that I would
attach at least as much uncertainty about the project funding
levels for research that we have in this statement as I would on the
other variables.

I would say, however, that that is the nature of the world we live
in. If you ask any businessman, whether he is in agriculture or in
production of automobiles, or whatever, about what his markets
are likely to look like 5 cr 10 yedrs out, he is going to tell you,
going to inject various same kind of caveats. There simply is no
way of foreseeing the world, foreseeing the future. All we can do is
to make some of these kinds of projections and understand the sen-
sitivity which there-is about these and make some judgments. All
this cannot be reduced to formula or to a set of mathematical equa-
tions. The complexity is too great.

So we end up having to draw d’udgments with only very crude in-
dicators of how the future could unfold. That is all that these are
all the way through. ‘ ,

Mr. RoBErTs. | appreciate that.

Mr. BrRowN. Would you yield? )

Mr. RoBErTS. I would be delighted to yield.

Mr. BrowN. I just happened to be looking at page 10, which I
think has the best answer to this.dilemma.

When you say programs, the single most important implication
is the need for continued investment in productivity-enhancing
technology—this applies to all sectors of the economy——

Mr. FARRELL, Right.

Mr. BrowN [continuing]. It seems to.me to meet long-term unsta-
ble and uncertain world demand. .

I\{{ow, that is about as closé to a firm statement as you could
make. :

Mr. FARRELL. That is probably about as close as I can get.

Mr. RoBERTS. In other words, don’t cut off our investment nose to
spite our face. . )

Mr. FARRELL. Correct.

If you look at the long-term history of agriculture, long term or
even the past 30 years, in American agriculture, I think it is very
clear that the investments that we have made in research, and re-
search which has enhanced productivity, have been a very great
value to society, American society as a whole; to consumers. Some
farmers have ended up as the primary beneficiaries perhaps in the
short run, but most farmers are not able to retain many of those
gains over time,

Part of the difficulty we have in this country is in having accept-
ed the value of increased productivity, not only in agriculture but
other sectors, as the chairman points out. It seems to' me that we
should not cut off our nose to'spite our face, so to speak.

It is true that increasing productivity in agriculture has also
been a source of economic problems; that is, we have simply over-
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produced at some times by virtue of our productivity. But rather
than saying we are too productive, I think the more reasonable
way to view the problem is that we may need a different set of poli-
cies to help individuals, including farmers, to adjust to these kinds
of problems, whether it is to adjust to find ways of reducing cost or
find ways of hedging to deal with instability or uncertainty; and, in
some cases, frankly, as happened in the past, simply moving out of
agriculture.

So we may need to adjust substantially. In fact, I think we do
need to adjust substantially the whole ransge of policies that are im-
portant in accommodating the results of increased productivity.
But I think it is important that we not confuse the advantages of
increased productivity with our policy deficiencies of other types.

Mr. RoBerTs. I appreciate that, and I am in your corner. And, as
I said, I wore the devil's advocate’s hat and worry about that base
of support that was the nature of my questioning to Dr. Lund earli-
er. And we always have attempts on the floor of the House or in
committee by those who want more of a practical result immediate-
ly, something tangible they can touch, feel and predict at least if
you are a Member of Congress every 2 years.

Maybe what we need, Mr. Chairman, are more long term and
smarter Congressmen as opposed to specifics in terms of agricul-
ture research.

With that, I think I will cease.

Mr. Brown. I think it is clear what we do need to improve the
productivity of the Congress as well as the rest of the economy.

Mr. FarreLL. That also applies to the productivity of the econo-
mist, I might say.

Mr. Brown. Mr. Penny.

Mr. PENNY. Thank you, Mr. Chairman.

Dr. Farrell, even under the best of circumstances, how far short
d? bwg fall of meeting the emerging hunger needs around this
globe?

Mr. FARgeLL. In fact, there are some numbers in our full report
that are largely those derived from the UNFAQ. Let me see, in
1978, as I recall, there had been some reduction in the numbers of
hungry people. But there were still in the order of—I should not
quote the number, I need to go back and look at the document—
there is somewhere in the order of 400 million, 500 million to a bil-
lion people that experienced marginally adequate nutritional
diets—or less.

It is an immense problem, and these projections and this report I
have referred to really don't deal with that problem at all except to
note that there are going to be many millions outside this system
that we are looking at.

Mr. Penny. Even under the best of circumstances, we are not
going to meet all of that need with current production her in
America, partly because we just can only produce so much and
partly because we are always going to have distribution problems.

Mr. FARRELL. Basically.

Mr. Periny. What emphasis should we as a nation be placing on
developing the technologies and the productivity levels in deve.>p
ing nations?

Mr. FARRELL. I think very high priority. If there is one——
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Mr. PEnNy. Can you talk a little about what we are investing in
that now compared to what you think we ought to invest?

Mr. FARRELL. Again, ] am going to be hard pressed to give you a
firm estimate on that.

Mr. PEnNy. I don't want to say that we have to take away from
investment for domestic production because we have to do what we
can here, but I think it is realistic to assume that even under the
best of circumstances we have a whole world of need that isn’t
being met and we have to make some investments that pay off in
the developing nations, too.

Mr. Fagrrerr. I think if there is one major lesson to be learned
from the development experienc: of the past two decades, it is that
trade, agricultural trade, and economic development in the devel-
oping countries go hand in hand. If you are going to improve the
conditions of life in the develoging countries, particularly the least
developed countries, you must begin with agriculture.

Agriculture is frequently the springboard to economic growth,
broader economic growth. And as economic growth has occurred in
these countries—and very excellent examples of that abound par-
ticularly in Asia—dramatic changes occur in the demand and the
composition of demand for food, fiber, and forest products. Those
changes in composition of demand have greatly benefited American
far: ~vs. We have had substantial increases in feed grains, in soy-
beans and other kinds of higher valued products tv many parts of
Asia that have come through the development process.

So I believe it is strongly in the interest of both American agri-
culture and the Nation for us to have a continuing substantial pro-
gram of assisting, through both technical assistance and economic
assistance, developing nations of the world to stimulate their
growth process. Now, it may be that in some cases and at some
stage that will mean increased competition for producers of some
American products; but lookinﬁ longer run and looking on balance,
American agriculture has much to gair

So I believe that we should have not only enlarged—I can’t tell
you specifically what I would recommend, but I do think that we
need to increase the rate of assistance from this country and from
other countries both bilaterally and through multilateral organiza-
tions targeted to those countries wherein the growth prospects are

ood and where the problems of population that we referred to
efore are most serious.

The bottom line is that there is no way that the United States
could even come close to meeting the growing total demand for
food in the world. Much of that has simply got to come from in-
creased production, indigenous to the countries where population is
growing itself.

Sorry for such a long answer.

Mr. PEnNy. In another vein, I want to hear your response to the
dilemma we face in trying to improve productivity while, at the
same time, preserving our soil and saving our water.

Are those goals incompatible?

Mr. FArRreLL. Not necessarily and not absolutely. I think that it
is possible. Let’s take the case of water, for example. I think that
through some changes in the allocation process—prices of water, to
be more specific—that you could effect substantial savings of water

e el gy

IToxt Provided by ERI




IToxt Provided by ERI

187

in some parts of agriculture, particularly western agriculture, with-
out it substantially affecting productivity of agriculture. That is to
say, we could, with some new technologies or even with available
technologies with the right price incentives, we .ould be more effi-
cient without greatly reducing groductivity.

Likewise, I think it is possible—although again I can’t be very
specific—I think it is possible that more careful application, more
judicious application of pesticides and chemicals, might be possible
without greatly affecting productivity. But I am reducing the risk
of environmental hazards.

Now, you can—at some point you run into the limits; that is to
say, we cannot have a L.ghly productive, growing, increasingly pro-
ductive agriculture without at some point running into or encoun-
tering environmental dangers. It is not a matter of absolutes; we
should be concentrating on improving the tradeoff. And I have
argued in my paper that I think research has a great and large
role to play in that respect.

Mr. PenNy. Thank you, Dr. Farrell.

Mr. BRownN. Mr. Volkmer.

Mr. VoLxkMER. I would like to first continue with the thoughts
that have been discussed here concerning the future and especially
for those countries which are now deficient in production for their
own needs. I haven’t studied nearly as much as you have, but I
cannot foresee that certain areas, such as part of Airica or even
China, unless there is a change in the methodology of farming,
would be able to produce, sufficient for their own needs.

Do you come to the same conclusion?

Mr. FARRELL. In Africa, we certainly did. In the case of China,
we are more optimistic than you may be.

Mr. VoLxMER. Even without changing their methodology?

Mr. FarrerL. No. It will require some changes in organization
and perhaps in applications of particular technologies. But, gener-
ally speaking, the Chinese have achieved production records even
in the face of that huge population and a fairly high population
growth rate among the developing countries—China has done rela-
tiveliy well over the past couple decades.

I don’t think—there may be some point where the productivity is
ﬁoing to slow without some major changes. But I am much more

opeful there than I am about Africa.

Mr. VoLkMmER. Many of the presently developed nations—we
have Europe, this country, Canada—how much more land is avail-
able for agricultural development that isn’t presently used?

Mr. FARrerL. Relatively limited amounts. The major potential
lands on a global basis are not for agriculture, are not in North
America; they are in parts of the tropics, which pose other prob-
lems. Our analysis irdicated that of the total output that we saw,
total increases in output that we saw for food, fiber and forest
products to the year 2000, only about 15 percent of it will come
from increased use of land from expansion of cultivated acreage.
About 85 percent of it is goi..g to have to come from increased pro-
ductivi‘t)y.

Mr. VoLKMER. I noted in your paper that you provided, that you
needed advances in research and funding — basically alleviating the
pressure points that you can foresee with your study.
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I quite agree with you. In cther words, you state that the total

study may not be 100 percent perfect. When we get there, we are
robably going to have variables. But there are pressure points.
ou mentioned one.

Mr. FARRELL. Yes.

Mr. VoLKMER. Is it because you anticipate that the gopulation
consumption of meat will increase not in proportion to the amount
that the grains will increase in the other nations where meat is in
demand?

Mr. FArrELL. Correct.

As I indicated earlier, if the experience and patterns of the past
prevail, as development occurs in the developing parts of the world,
there is very likel{ to be a shift toward relatively more consump-
tion of meats, pouitry in particular, higher valued products of one
kind or another. That translates icself into relatively more rapid
growth in demand for feed grains and soybeans than it does for
wheat and some other commodities in the United States.

Mr. VorxMER. And there are more limited areas that can
produce the corn?

Mr. FarreLL. Correct.

I did, also~when I commented on that previously, I did intro-
duce a caveat that assumes that we can remain competitive in
world markets, and that we should not take this for granted.

Mr. VoLxMER. In your studﬁ, did you view the possibility of using
the feed grains and pasture here in this country in supplying the
meat by processed freezing and shipping?

Mr. FArreLL. We only touched on that very briefly. I suppose our
assumption was that the countries that are experiencing growth in
demand for meat are likely going to try to meet that from internal
livestock supplies, and that our principal Erowth will be in provid-
inglghe inputs, the feeds for the livestock, rather than the meat
itself.

Mr. VoLkMER. Thank you, Mr. Chairman.

I have one more. We have had testimony—and I know there is
ongoing research to reduce production costs. In your opinion, is this
likely to increase farm prefits in the long run or simply to increase
production?

Mr. FARRELL. It is hard for me to visualize wa{s of reducing farm
costs that are not also likely to be output stimulating; and depend-
ing upon the rate of that market growth, that could put downward
pressure on prices.

There is a theory or an expression which a distinguished agricul-
tural economist has referred to as the treadmill hypothesis for agri-
culture. That means that you produce more to lower your costs
only to find your prices falling; but once you are on the treadmill,
you have to keep going. So I think it degends on how this market
grows and it depends importantly on the nature of Government
policies for agriculture as to whether they provide some cushions
agaixin§t this likelihood of increased market pressures from large
supplies,

r. VoLkMER. Thank you, Mr. Chairman.

Mr. BrowN. Thank you, Dr. Farrell. I understood you had a

luncheon appointment. I apologize for keeping you as long as we

163




—‘
159

Mr. FarreLL. Thank you.
Mr. BrowN. Our l.st witness this morning is Dr. Michael Phil-
lips, Project Director in the Food and Renewable Resources section
of the OTA.
Dr. Phillips, we appreciate your being here and apologize for
ke<ping you into the noon hour. And, if we can, we would like to
dispose of you in about 15 minutes.
Could you accommodate our plans there because we have to
resume at 1:30?

STATEMENT OF MICHAEL J. PHILLIPS, PRQJECT DIRECTOR,
FOOD AND RENEWABLE RESOURCES PROGRAM, OFFICE OF
TECHNOLOGY ASSESSMENT

Mr. PuiLurrs. I certainly will,

You have my statement, and I will not bother reading it. Instead
I will highlight the important areas for the subcommittee’s consid-
eration.

I certainly appreciate the invitation to be here and to represent
the Office of Technology Assessment. I essentially have centered
the statement around those items in your charter for these hear-
ings in which OTA, through past and ongoing studies, can contrib-
ute.

The first area is impact of the needs assessment study. For the
past year, I have had the pleasure of being invited by the joint
council and its staff to be a part of the process of determining the
long-term needs for food, fiber, and forest products and of deter-
mining the research required to meet the identified needs. This has
been a long and arducus task for the joint council.

The council and its staff are to be commended for the document
“Needs Assessment for the Food and Agricultural Sciences” that
for the first time represents a broad consensus of the agricultural
research community on the most urgent needs in the food and agri-
cultural area. However, I hasten to add that the document is too
general to be used as a planning document for specific research
topics. Perhaps tke joint council 5-year plan and the annual prior-
ities and accomplishments reports required by the Food and Agri-
culture Act of 1981 will provide this specificity.

Moving on to the area of ramifications of supply and ..mand
projections, I think I really Jdon’t have much more to add than
what Dr. Farrell has very eloquently stated before the committee
here today. I concur in his statement.

One of the things I would like to highlight is that one of the po-
tentially largest payoffs in the food and agricultural export market
is for high value, processed farm products. World trade in high
value farm products grew fast enough over the 1970’s to surpass
the trade in bulk farm products that traditionally dominated world
trade. The United States has been hard pressed to compete in the
high value world food market.

Technologies to increase productivity in the post-harvest sector
could contribute significantly to establishing the U.S. as a major
competitor in this market. In fact, many of the opportunities for
advances in post-harvest capability may he high tech and might be
most opportune for the U.S.
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However, as I testified ia this subcommittee’s hearings last year
on agricultural research, post-harvest technology research has been
neglected for many years. Witl. the emergence of the high value
export market, there is all the more reason to evaluate resources
allocated to this sector.

There is certainly a great deal of interest that about the relation-
ship between technology and farm structure as noted in the char-
ter for these hearings. This subcommittee, along with two other
subcommittees of the House Agriculture Comnmittee and four other
committees of Congress, requested OTA to conduct an assessment
of emerging agricultural technologies and their relationship to
public policy and changing farm structure.

OTA is now working on this assessment. The purpose of the
project is to: (1) determine the most likely picture of U.S. agricul-
ture in the year 2000 with attending impacts; (2) explain how tech-
noiogical advances may influence this picture; and (3) analyze
public policies to mitigate possible adverse impacts ¢ to take ad-
vantage of potentiul benefits. Findings from the assessmont that
relate directly to the 1985 farm bill will be available later this
year.

As you know better than I, there are many policy questions to
resolve, including: (1) Who are the beneficiaries of the presen. farm
policies? (2) What are the impacts of less than 10 percent of all
farms producing over 90 percent of the food and fiber for domestic
and world markets? (5) Are basic changes needed in commodity
policies? (4) What is the role of USDA and land grant universities
in assisting 90 percent of the farms that produce only 10 percent of
the U.S. food and fiber?

Essentially, cur goal in the study is to provide policymakers with
a picture of what the agricultural sector will look like as wc cater
the 21st Century with all the attending impacts that go with it. If
policymakers are satisfied with what they see, probably little, if
any, changes in public policy will b: needed. If, however, they do
not like what they see, they may draw upon the study’s or other
policy options to mitigate the negative impacts.

The last area that I would like i comment on is biotechnology
initiatives. I approach this a little differently from what you prob-
ably heard in previous testimory. The concern centers around the
kind of relationships which are developing, between land grant uni-
versities and the private sector in terms of conducting biotechnol-
ogy research.

Traditionally, research from land-grant universities results have
been readily and freely available to the public—having no private
property or exclusivity rights attached to them. Historically, re-
search, whose results were to be held in confidence or have private
property rights attached to themy, was frowned upon. Pelicy
changes that have occurred over the past 15 years hold the poten-
tial for substantially changing this traditional ready and free
access concept of land grant university research. Some changes
hav.ezl 1already occurred; others have the potential for occurring very
rapidly.

Questions of how land graat univers'ties might udjust to these
developments have been the subject »f extensive study. However,
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the impact on the unique nature or ‘“‘social contract” of the land
grant system has received little attention.

Policy changes regarding property rights in agricultural research
had their origin in the enactment of the Plant Variety Protection
Act of 1970. Previously, patent protection in plants was limited to
asexually reproduced material—mainly orchard fruits and orna-
mental flowers. The Plant Variety Protection Act, amended in
1930, provices that a breeder of a new, stable, and uniform variety
of sexually reproduced plants can restrain other seedsmen from re-
producing and selling that variety for 17 years.

Of possibly greater significance was the 1980 landmark U.S. Su-
preme Court decision, Diamond vs. Chakrabarty, which held that
the inventor of a new microorganism, whose invention otherwise
met the legal requirements for obtaining a patent, could not be
denied a patent solely because it was alive. This decision opened
the door for patenting of potentially all new products of the bio-
technology era.

Since the passage of the Plant Variety Protection Act and the
Chakrabarty decision, private sector interest in agricultural re-
search has mushreoomed. OTA found in the study “Commercial Bic-
technology: An International Analysis” that there were 61 compa-
nies pursuing applications of biotechnolo,y in animal agriculture
and 52 companies applying biotechnolory to plants in 1983. The
companies involved range from estahlished agricultural chemical
suppliers such as Monsanto, DuPont, Dow, Eli Lilly, and American
Cyanamid to new bi *- ‘nology firms such as Genentech, Biotech
nica International, MGl, and Genex.

Most of these firms have developed their own in-house research
capability employing molecular biologists, biochemists, geneticists,
plant breeders, and veterinarians. Whil2 the emphacis in plant and
animal science in the past was that of selection anc breeding for
specific desired traits, now the emphasis has changed to under-
standing the factors that con‘rol the genetic traits and overtly
changing them. Progress is already being made with growth lLior-
mones, vaccines, and herbicideresistant varieties. Several geneti-
cally engineered products are very close to being marketed com-
mercially.

Relationships are also developing between many of these firnis
and universities. For example, Monsanto has a 5-year, $23.5 million
contract with Washington University under which individual re-
search projects are conducted. At Stanford University, six corpo-
rate sponsors--General Foods, Koopers Corp. Inc., Bendix Corzp.,
Mead Corp., and McLouren Power and Paper Co.—coutsibuted $2.5
million to form the for-p.ofit Engenics and the not-fcr-profit Center
for Biutechnology Research. Michigan State University creaied
Neogen 12 seek venture capital for limited partnerships to develop
and market innovations anising out of research.

The formation of Neogen points up a significant problem being
encountered by the universities in the biotechnology era. Meogen
was formed, in part, for the purpose of retaining faculty members
who are receiving offers from biotechnology companies. In Neogen,
faculty members are allowed to develop their entrepreneurial
talent and the associated financial rewards, while remaining at the
university.
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The formation of Neogen reflects the reality that biotechnoloi{
development is resulting in or has the potential to result in a su
stantial drain on university basic and applied research talent. If
leading faculty members are not overtly hired away from universi-
ties, they may form their own companies or become consultants.
The establishment of biotechnology property rights has substantial-
ly heightened scientists’ interest in private sector employment op-
portunities. In the process, questions have arisen over who main-
tains the property right—the university, the private firm, or the
scientist.

In the Washington University-Monsanto case, the university re-
tains the patent rights while Monsanto has exclusive licensing
r ghts. In Engenics, Stanford, likewise, gets the patent rights while
tho center and the six corporate sponsors receive the royalty-bear-
ing licenses. Neogen will buy patent rights from Michigan State
University while the inventor will get a 15 percent royalty or a
stock option in Neogen.

Today, such private sector arrangements with land grant univer-
sities integrate business into the university fabric, while previouséfr
treating Government-business ties at arm'’s length. Questions devel-
op over who controls the university research agenda, the allegiance
of scientists to their university employer, the willingness of scien-
tists to discuss research discoveries having a potentially patentable
product associated with them, and potential favoritism shown par-
ticular companies bg the university because of their research ties.

This controversy has caused the land grant Agricultural Experi-
ment Station Committee on Policy, E€COP, to express publicly its
concerns and develop guidelines to deal with these biotechnology
issues.

It should be pointed out that these issues are not new to society.
The biomedical field, in particular, has been dealing with these
issues since the lste 1970s. R.C. Herdman, in the article ‘“Universi-
ty-Industrial Rela..onships” in Cancer Investization, discusses the
controversies surrounding these issues as they relate to nonland
grant or private universities in the biomedical area. These relation-
ships between the private sector and private vniversities have been
flourishing, and, as Herdman states, “Universities have concluded
todbaly,' es they have in the past, that the industzial interface is val-
uable.

Indeed, Congress, by passing patent law amendments in 1980 to
simplify the ramework wherein not-for profit and small businesses
may engage in university-industry relationships, has indicated its
intent in this area. And President Reagan, to the ‘egally allowable
ex(tient, has extended these benefits . large businesses by executive
order.

The public policy question is whether or not lund grant universi-
ties chartered by Congress and publicly funded on a continuing
basis by appropriations are to be considered unique. If so, these ad-
justments imply in part that potential basic changes in the rela-
tionships between land grant universities and the public may be
forthcoming.

The advent of patent rights, exclusive lice ‘ing, and private
sector investment via joint ventures and contraciual arrangements
in public se.tor research have ti.e potential for changing the distri-
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bution of benefits from land grant research discoveries. This occurs
for at least four reasons:

By exclusive licensing or transfer of patent rights te private
firms, the right to use discoveries is no longer freely avai{’able—
even if information on the discovery itself is freely available;

Certain individuals and/or firms are conferred the benefits of
specific land grant research, to a potentially unfair advantage over
others. Without such transfer of rights, the benefits are available
to anyone who adapts the discovery to commercial use;

The wosts of the resulting discoveries are internalized in the price
of the resuliing product. The price the public pays for the product
also includes profits associated with the conference of the rights.
Thus, it can be argued that society pays for both the cost of the
research and for its benefits. Without the conference of property
rights, profits are minimized by competition;

Private sector/public sector inequities are virtually assured in
any granting of research property rights to any individual firm.
This occurs kecause with a relatively small private sector invest-
ment there is access to a much broader range of current and prior
research.

The argument does not, however, flow exclusively against the
conference of private sector property rights by land grant universi-
ties. There are at least three main counterbalancing arguments;

With the confercnce of private property rights and the associated
private sector investment, the quantity of research discoveries may
increase. A stucy by Robert Evenson at Yale, for example found a
sharp acceleration in private plant breeding programs aiter the
1970 Plant Variety Protection Act was enacted into law. Over 1,088
patent certificates were granted by February 1, 1983;

Without land grant university involvement in private sector-
funded research, it may not be able to retain the top quality scien-
tists needed to conduct cutting-edge agricultural research. In the
process, the agricultural research, extension, and teaching pro-
grams would all suffer;

Finally, patent monopoly rights may be necessary to attract the
capital investment needed to translate land grant university scien-
tific advances to commercial reality. Without such proprietary pro-
tection, new discoveries may not be able ‘o compete for resource.
for development tc marketable products or technologies and thus
public availability. N

If policymakers desire that land grant universities not confer
property rights, it will be necessary to provide the level of funding
whereby they can compete with nonland grant or private universi-
ties who confer such rights. That is a basic public policy decision—
11aybe the most basic decision since the lang grant system was cre-
ated over 100 years ago. Surely, establishment of proprietary
patent rights, exclusive licensing, and private sector investment in
land grant universities needs careful assessment and exploration of
the issues by policymakers with the welfare of the universities, the
scientific enterprise, and the public in mind.

Thank you for inviting me to testify, Mr. Chairman. I would be
ha%py to try to answer any questiuas.

[The prepared stateraent of Mr. Fhillips appears at the couclu-
sion of the hearing.]
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Mr. BrRowN. Thank you very much, Dr. Phillips.

I think that this prospective you have given is a very important
art of the policy issues that we are trying to grapple with, particu-
arly in connection with next year’s effort to change the farm bill

as a whole.

I suspect that the trends which you have highlighted are going to
continue—that is, there is going to be some loosening of the bound-
aries that have existed between the land-grant colleges and private
sector in terms of property rights, and so on. And we will need to
cope with that in some fashion.

don't consider that to be the most difficult part of the problem.
I think we may have more difficulty in dealing with this other area
that you have also been involved with, which is the postharvest
technology which gets us involved in a broader spectrum of the
total economy, the Xrocessing and transportation and packaging
and wholesaling and retailing. And all of these are part of the
overall food chain. And because of the fact that they have histori-
cally been not closely related to the research base in agriculture, it
is going to be more difficult to formulate a relationship which will
allow us to enhance the productivity there, because of uncertaint
as to who the actors ought to be and how the funding for that wor
will take place.

I am not sure that we are going to be able to deal with that
within the present framework. I am wondering if you anticipate
being able to make any suggestion on that. For example, if we feel
that the opportunities for overall productivity enhancement in the
food chain lie outside of the farm and its productivity problems and
in some other sector, how do we relate to that? Who pays for it?
How do we share the costs? How do we share the benefits?

Mr. PuiLuips. That is a very good question. It is not completel
unrelated to the last area that I was discussir.g, because biotechnol-
ogy is going to be as agplicable to the postharvest sector as it is to
the production sector. Some of the issues ir that area are very ger-
mane.

I would just relate to you an eﬂ)erience that I recently had being
on the Erogram to address the National Food Processors Associa-
‘ion Subcommittee on Agriculture, of which some of these very
points were made at that time, and they expressed very much a
willingness to want to begin opening up the channels of communi-
cation that for so long I think have been cut off.

I am not exactly sure what the reason for that has been, but the
industry now senses that it needs to have better relations both
with land grant universities and with the USDA; to give for exam-
ple, direction in the kind of basic research needed for many of
these productivity-enhancing technologies.

So I have maybe a little more optimism, than when we discussed
this last summer, that there are some wheels in motion, and at
least some dialog and communications. And one of my points to
them was that they needed to make themselves known to subcom-
mittees such as this, as well as others, that do have very much an
interest in postharvest technology research and to have lines of
communication that are open; tiney have committees on research
themselves that are working with ARS and land grants; and now
maybe we have a little more of a nonadversary way of approaching
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this than we have possibly had in the past. I had a positive re-
sponse to that.

Mr. BrowN. The optimistic side of the coin is that we are break-
ing down old barriers and enhancing the communications and coop-
eration process. But there are many other parts of the economy,
sectors of the economy, which have similar problems where there is
not an articulated research base which links with it a production
capability in that particular sector of the economy, and we need to
enhance that capability.

In a sense, agriculture is merging with the rest of the industrial
bﬁse in that sense, and in the sense of commonality of problems
there.

Mr. PuiLLips. That is right.

Mr. Brown. I want to thank you very much for your presenta-
tion, Dr. Phillips. I regret we don’t have more time to explore
these, but we will be calling you back for additional appearances.

Mr. PuaiLruies. Thank you.

Mr. BrowN. Thank you very much.

The subcommittee will be adjourned until 1.30 this afternoon.

[Whereupon, at 12:35 p.m., the subcommittee recessed, to recon-
vene at 1:30 p.m., the same day.]

AFTERNOON SESSICN

Mr. BrowN. The subcommittee will come to order.

We continue this afternoon with a scries of hearings with regard
to agricultural research policy and planning, and we will begin this
afternoon with a panel of distinguished witnesses representing the
users advisory board and the private sector. I would like to invite
Dr. William Marshall, who is chairman of the users advisory board,
and Dr. Jack Marvel and Dr. Will Carpenter, who have been very
active in the agricultural research area and with Monsanto Chemi-
cal Co. If they would all come up to the table, I would appreciate it.

While they are doing that I would like to yield to our distin-
guished ranking minority member, who would like to make a com-
ment or two.

Mr. Roserrs. Thank you.

You have heard a great deal of testimony on the part of many
witnesses about the value of agriculture research and where we are
headed in regard to the kind of investment we are making on down
the road.

In behalf of young people who are interested in agriculture, I
would like to have the record show that we have in the hearing
room many members of the Kansas Livestock Association member-
ship who are with us. Many of these people, Mr. Chairman, are
from my listrict and from the rest of the other four districts of our
State. They are vitally interested in agriculture. They are youn%
partners in agriculture. We have already had a good lunch, and
went over in detail some of the things we are doing here with these
hearings. So I would like to welcome them to these hearings and
let the record show that.

Mr. Brown. We are very pleased to have them.

Dr. Fontana, you are represeating Dr. Marshall?

Ms. FonTaNa. Yes, sir.
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Mr. Brown. I guess you told me that earlier this morning. We
will get a card made for you in a minute.

Would you like to start, then, and you can represent the whole
users advisory board.

STATEMENT OF WILLIAM E. MARSHALL, CHAIRMAN, NATIONAL
AGRICULTURAL RESEARCH AND EXTENSION USERS ADVISORY
BOARD, PRESENTED BY BARBARA FONTANA, EXECUTIVE SEC-
RETARY

Ms. FonTaNa. I am here today to submit for the record testimo-
ny prepared by Dr. William Marshall, President of the Microbial
Genetics Division, Pioneer Hi-Bred Seed International, of Johnson,
IA, who serves as chairman of the National Agricultural Research
and Extension Users Advisory Board. Dr. Marshall wishes to thank
you, Chairman Brown, and members of the subcommittee for this
opportunity to place before you the opinions of the private sector
as expressed through the 25 members of the users advisory board,
and regrets that he cannot attend todaf;.

Dr. John Pino, another member of the users advisory board, had
agreed to substitute for Dr. Marshall, but had a sudden emergency
this morning. Therefore, I will briefly summarize their remarks
this afternoon.

As you are aware, the users advisory board was established by
the National Research and Extension Teaching Policy Act of 1977
to J)rovide information and independent advice to the President
and Congress on issues of concern to users of agricultural research
and extension services. The board is proud of the accomplishments
of our agricultural research institutions. Its accomplishments are
heralded around the world.

There is, however, a concern that the world has changed and
that these ~hanges are placing demands on our agricultural institu-
tions and events are moving faster than institutional and policy ad-
justments can be made.

The first events which we believe are having a profound effect on
agricultural production and research activities are dramatic
changes in population growth, food production and food trade
trends which have occurred in the past 3 years, including the de-
clining growth rate in population increase, increased food output,
which are higher than population increases, trade that has been af-
fected by the value of the U.S. dollar and interest rates and the
general recession. The results are large grain surpluses and de-

ressed prices which have eaormous implications for our U.S.

armers.

The second event of concern to the UAB is the rapid pace of
emerging technology. The UAB dealt with this issue and Dr.
Marvel will elaborate on this with particular concern for assuring
that, first, we strengthen and encourage the new directions in fun-
damental biological research. Secondly, that potentially new re-
search results find their way into new agricultural technologies,
and, third, that we assure that the legitimate concerns of the
public are addressed.

UAB discussions have led to recommendations in two broad
areas. The first challenge is to strengthen the research capability
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of the Agricultural Research Service and the universities. In the
past few years, the agricultural research system has had extensive
scrutiny. Dozens of reports and reviews have been issued on agri-
cultural research. Briefly put, the criticisms have coalesced on sev-
eral points. Overemphasis is on highly applied research at a cost to
fundamental work. There has been isolation of agricultural scien-
tists from the mainstream biological research, poor, deciining qual-
ity of research in the agricultural sciences, and insufficient coordi-
natio?1 among the various institutions engaged in agricultural re-
search.

The second area of concern has been with input costs. These
have escalated more rapidly than our yields cr marketplaces. We
need to understand the new picture of world agriculture to ensure
that our agriculture remains competitive. How could research help
achieve these goals? Supply/demand projections should certainly
be used in setting priorities. The board feels there is a need for
those who plan re..arch to place greater priority on economically
and environmentally sound technologies. Increasing yield alone
does not ensure the soil, water, and air will not be damaged for
future generations.

Between 1979 and 1982 input costs have risen 30 percent, an av-
erage for all commodities. This increase is due largely to the cost of
capital as well as increased cost of petroleum. The farmer’s margin
has been shrinking constantly since energy and capital costs have
risen.

The new biotechnology holds some promise for reducing input
costs. At the present time most of the funding for biotechnology in
agriculture comes from Federal agencies outside USDA. In general,
fewer than 15 of our State agricultural experiment stations are
able to obtain sufficient funds to work in this area. Their ability to
attract these funds appears to be directly related to the number of
basic scientists working within basic science departments. Since
1979 agencies outside of USDA have increased their support of the
State agricultural experiment stations from $61 million in 1979 to
$78 million in 1982, a 28 percent increase. At the same time USDA
has increased its funding by approximately 38 percent, but on a
larger, higher base. State appropriations have increased the same,
approximately 28 percent.

Clearly these data indicate that Federal policymakers and legis-
lators are supporting agricultural research in a serious way, pro-
viding stable support.

The USDA competitive grants program was established in 1978
to provide support for basic agricultural research of high quality
and significance without regard to the nature of the research insti-
tution. The competitive grants program provides training opportu-
nities to attract superior young scientists to agricultural problems.
The board recommends that the competitive grants program, sec-
tion 2(b) of the Act of August 4, 1965, et cetera, be restricted to
basic research rather than basic applied research as the law cur-
rently reads.

Ii. addition, there is a need to refocus and simultaneously fund
the special grants program as a center of excellence program. The
focus of this program should be to achieve the following objectives.

ERIC (b



168

One, strengthen the scientific capacity of our State agricultural
experiment stations,

Two, support institutional affiliations which stimulate rapid uti-
lization of an emerging scien'.fic technology to reduce agricultural
input costs, and

Three, stimulate increased attention to high priority science for
agriculture through competitive funding for major scientific areas.

Federal funds must stimulate affiliations of State agricultural ex-
periment stations scientists with basic scientists in other land-
grant university departments and well-known nonland grant uni-
versities. The board therefore recommends that section 2(cX1),
better known as the special grants program, be revised as follows:

The Secretary of Agriculture is authorized to make competitive
grants for periods not to exceed 5 years to State agricultural exper-
iment stations to stimulate increased attention to high priority sci-
ence for agriculture that

(A) Strengthen the scientific capacity of our State agricultural
experiment stations, and promote research partnerships between
State agricultural experiment stations, and: One, basic science de-
partments in non-agricultural departments of land grant universi-
ties; two, all other colleges and universities; three, other research
institutions and organizations; and four, corporations or firms
having a demonstrable capacity in food and agriculture science,

Thank you for the opportunity of expressing the views of the
users advisory board. UAB members put in around 250 days last
year on these important subjects. June 5 and 6 the UAB met in
Little Rock, AR to prepare its report, which will center on world
agriculture and trade and the role of biotechnology in the United
States. It was the opinion of the board that there was only one po-
sition that U.S. agriculture can take, and that is to remain com-
petitive in the face of the changing world ‘¢4 and agriculture situ-
ation,

[The prepared statement of Mr. Marshall appears at the conclu-
sion of the hearing.]

Mr. BrRowN. Thank you very much. We appreciate that empha-
sis, and I apologize for not remembering that you were testifying
on Dr. Marshall's behalf.

I would like each of the other witnesses to present their state-
ment before we have questions for the whole panel.

Next, Dr. Marvel.

STATEMENT OF JOHN T. MARVEL, GENERAL MANAGER,
RESEARCH DIVISION, MONSANTO AGRICULTURAL PRODUCTS CO.

Mr. MArRVEL. Mr. Chairman and distinguished members of the
subcommittee, I am Dr. John T. Marvel, the general manager of
Monsanto Agricultural Products Co.’s Research Division. I am here
sort of wearing two hats, and I would like, if I could, to give a gen-
eral background in the biotechnology area and then turn the
microphone over to Dr. Carpenter, manager of Monsanto Agricul-
tural Products Technology Division, who can give you a perspective
in the regulatory area in greater depth. And then if I could take an
extra 5 minutes or so after that to summarize the philosophic
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points of the users advisory board as it relates to biotechnology reg-
ulatiorn.

Mr. Brown. Certainly.

Mr. MaRrvEL. I first state we appreciate this opportunity to state
our views on biotechnology and biotechnology regulation from an
industry perspec -e. I will lay the foundation for the importance
of biotechnology w the future of agriculture and the world food
supply. Integral to this future are basic research, regulation of the
products of that research, and intellectual property rights.

I won't go through all the statistics, as I know you are well
aware of them and they are in the draft testimony. But agriculture
is the largest of the world’s industries. It is certainly the largest
U.S. industry, and I can’t overemphasize its importance. Not only
from its productivity and what it has been able to do, but the fact
that it represents nearly a quarter of the jobs in this country as
well as a quarter of the gross national product. And if we do things
that hamper the work competitiveness of our agricultural output,
we potentially risk very large employment problems in many other
segments of the agricultural industry.

I think you have probably heard from various preceeding testi-
mony that there are a number of outstanding biotechnology efforts
going on around the world. There are certainly major efforts un-
derway in the plant biotechnologies in Australia and in Japan and
in Europe; specifically, England, and France and Germany. The
world is paying attention to this. It will be done, and it will be a
world competitive situation.

Mr. BrownN. If I may interrupt you briefly. We had testimony
yesterday from someone who had participated in the Australian
work, and we asked them to supply additional information with
regard to that to the subcommittee. We are a little surprised at
finding other countries in the world that are at least up with us,
and maybe ahead of us in some areas.

Mr. MarveL. Well, I will be glad to give any information I can
on that if you would like to have it.

Mr. BrRown. Thank you.

Mr. MARrVEL. | think we can safely say modern agriculture can
be characterized by advances in plant breeding and the develop-
meut of improved farm implements, fertilizers, and pesticides. Ge-
netically superior plants, derived from current crop improvement
programs, require a high level of crop management. This crop man-:
agement consists, in part, of an increasing need for large amounts
of nitrogen fertilizers, herbicides and other pesticides, all of which
have various disadvantages. For example, intensive inbreeding and
narrowing of the genetic pool of widely cultivated crops, such as
corn, are causing increased concern about susceptibility of these
major crops to catastrophic disease and pest outbreaks.

Biotechnology is a tool that can be used by scientists to ensure
that man's food supplies are met. Biotechnology, in a general sense,
is the use of living organisms or their components in agricultural,
pharmaceutical, food, chemical and other industrial processes for
the development of a product. Biotechrology is a process, not a
product. The critical importance of this maturing technology
cannot be over-emphasized. .
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Advances in biotechnology which will improve crop productivity
fall into two areas: Genetically engineered plants and geneticall
engineered microbidl pesticides. While genetic engineering will ul-
timately result in plants with enhanced fertilizer use efficiency, en-
hanced protein and seed oil production, and improved bread-
making qualities, much of the earlier progress will come from the
transfer of simpler, single gene traits, such as disease, insect and
lgiarbicide resistance, since such transfers are now technically feasi-

e.

Significant effort is being devoted to the identification and isola-
tion of herbicide resistant genes which can be inserted into plants
to make them less sensitive to nonselective herbicides. There are
three different routes by which a plant can defend itself against
the action of a herbicide: Preventing uptake of the toxin, detoxify-
ing the herbicide by degrading it, and modifying the target site of
the herbicide.

Efforts are also being devoted to identify and transfer microbial
genes coding for antibiotic production to plants so that plants can
produce their own fungicides and insecticides. Such developments
could dramatically impact the environment by elimination of many
current control measures.

However, the major impediment to the advancement of biotech-
nology in agriculture and food production is the lack of knowledge
about gene organization and regulation in higher organisms such
as plants. There is a large gap in the understanding of the basic
plant biochemical mechanisms which regulate growth, develop-
ment and reproduction. Identification and isolation of agricultural-
ly important genes for transfer into crop species are of paramount
interest and importance.

Once the genes necessary for valuable plant traits have been
identified, practical applications will follow rapidly. The necessary
basic knowledge in biotechnology will come only by an adequately
funded, long range and directed cornmitment by the Federal Gov-
ernment in basic agricultural research.

The pharmaceutical industry is an example of what can be ac-
complished with biotechnology in a relatively short time when
there is nn adequate base of fundamental knowledge. A partial list
of products preduced by biotechnology which are under clinical or
animal west Include: 12-plus subtypes of interferon, human growth
hormone, human calcitonin, human serum albumin, monoclonal
antibodies, porcine growth hormone, bovine growth hormone, foot
and mouth disease vaccine, and bovine leukocyte interferon.
Human insulin produced by biotechnology has already been cleared
by the Food and Drug Administration for use. These examples
clearly show what cangbe accomplished when an adequate base of
knowledge exists.

In parallel with efforts directed towards the genetic engineering
of plants are efforts to genetically engineer microorganisms that
live in close association with crop plants. Genetic engineering of
these associative microbes may lead to more effective and more en-
vironmentally desirable pesticides to protect the large percentage
of the world’s food supply that is lost each year to insects and dis-
ease.
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Another important area of biotechnology application which I will
address is animal production. Animals are a source of protein and
other products useful to mankind. Several different approaches to
increasing this source of protein are being explored using biotech-
nology. The production of porcine and bovine growth hormones
using genetically engineered microbes is one area under develop-
ment.

Another area under investigation is amino acid production since
higher animals cannot produce all the amino acids they need for
protein synthesis. If one of the essential amino acids is missing,
protein synthesis will stop, and the other amino acids will not be
utilized. The limiting amino acid in a particular case is a function
of the animal and its feed. Various deficiencies of seeds in certain
amino acids do not allow either cereal grains or legumes to provide
a balanced diet. Supplementation of the limiting amino acids from
other sources is necessary. The major source of animal feed in the
United States is soybean meal. The limiting amino acid in this feed
is lysine for swine and methionine for poultry. Other limiting
amino acids include tryptophan and threonine. One probable use of
recombinant DNA techniques will be to increase the yields and
lower the cost of production of these limiting building blocks.

Modern animal husbandry practice utilizes intensive manage-
ment techniques. Close confinement of animals brought about by
these practices aggravates management-induced disease in animals.
Frequently the disease spreads so quickly that antibiotics cannot be
administered. For this reason, genetically engineered vaccines are
being developed to prevent management-induced diseases, such as
neonatal scours in pigs and calves. Other animal viral vaccines
which are in testing include avian leukemia virus, foot and mouth
disease, virus avial myeloblastosis virus, and Rous sarcome virus.

Mr. Chairman, I have covered many exciting are s of agricultur-
al potential in biotechnology which will make a st .ong and positive
inf{)uence on all mankind. The pharmaceutical industry already
has products that are in the marketplace, in clinical trials or in
animal testing. The outlook for agricultural biotechnology applica-
tions is even more exciting. The potential of increasinf the world
food supply while decreasing inputs and environmental losses will
be a boon for this country’s agriculture and for the world.

However, many obstacles must be overcome before the full poten-
tial of biotechnology can be realized. The lack of fundamental
knowledge of genetics, biochemistry, and physiology in plants and
higher organisms must be remedied before rapid progress can be
made. The current unstable regulatory climate is impoding
progress and must be stabilized.

Finally, the development of biotechnology applications requires
an enormous input of financial and human resources. This invest-
ment must be protected with stronger and uniform intellectual
property rights. Without this protection the willingness for indus-
try to invest in biotechnology J()evelopment will be hampered.

It is a somewhat more difficult situation than normal—Dr. Car-
penter may speak of this, also—because of the gigantic difference
in sizes of firms that are involved in this issue, so it makes it a
much more complicated regulatory problem from a finance point of
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view, as well as public information, than perhaps we have lcoked
at before.

Thank you.

[The prepared statement of Mr. Marvel appears at the conclusion
of the hearing.]

Mr. BrRowN. Just a comment, I seem to recall from the not too
distant past when the Supreme Court ruled in the Chakrabarty de-
cision, it did indicate a need to establish some rules for the protec-
tion of intellectual property rights in living organisms, although it
indicated that the cxisting patent laws were applicable until some
modification was made to the laws which seems to bear out what
you are saying.

Mr. MARVEL. Well, there are three areas of property rights. I will
make a comment on the patent issue. I think the patent issues in
this area are probably not going to become real clear for another 5
or 6 years, but I also think the science will progress fairly rapidly
at that time and you will be in a situation where the current
patent laws are more applicable to what the scientists are going to
see 5 years from today than it is today.

But the patent rights are certainly major issues. International
trade policies as they affect appropriate territory rights in other
count:ies that are reciprocal and of course data release, again the
old bugaboo, is a problem from the point of view of piracy.

Did you want Dr. Carpenter to proceed?

Mr. Brown. You may proceed v'ith your testimony.

STATEMENT OF WILL D. CARPENTER, GENERAL MANAGER,
TECHNOLOGY, MONSANTO AGRICULTURAL PRODUCTS CO.

Mr. CarpENTER. Mr. Chairman, distinguished members of the
subcommittee, I am Dr. Will D. Carpenter. As Dr. Marvel indicat-
ed, I am general manager of technology for Monsanto Agricultural
Products Co. and have been involved in research and development
in agriculture for over 25 years. During this period of time, I have
worked closely with USDA and land-grant university professionals,
and served with them on numervus committees and organizations.

Monsanto’s position on th» regulation of the products of biotech-
nology can be summarized very brieﬂg. My company believes the
regulations should be effective, scientifically based and implement:
ed under existing laws. And, we believe strongly that steps should
be taken starting now to begin this process.

Our views are based on our knowledge of this science and on its
potential. As Dr. Marvel has indicated, biotechnology and the prcd-
ucts which will flow from it offer the possibility of treatments {ir
previvusly intractable diseases, opportunities for dramatic in-
creases in food and fiber production; and, significant savings of nat-
ural resources. Biotechnology is the most exciting science of our
time.

We believe in the science, and we believe that it must be regulat-
ed. First, because the public and the environment must be protect-
ed. Potential risks from biotechnology are manageable and regula-
tions are needed in that management. Second, and equally impor-
tant, the public must perceive that they and the environment are
being protected.
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They must have confidence that work is being done by responsi-
ble scientists with the approval of responsible regulators. That waK,
the public will be able to reap the benefits of new scientific break-
throughs without unnecessary delays.

Monsanto also has firmly held views on how the regulato
structure should be formed. First, we believe the Federal laws al-
ready in place, and the agencies designated to enforce those laws,
are sufficient to handle this emerging science. New legislation is
unnecessary, particularly if the agemcies exercise existing author-
ity. In addition, new laws are unlikely to be mcre effective than
the laws already in place.

Second, within the framework of existi'g laws, there must be
greater consideration given to the protection of intellectual f)roper-
ty rights such as trade secrets and patents. Biotechnology, like all
science, is an intellectural activity. Expertise builds over time, at
great expense.

Protecting this intellectual property will provide incentives for
more companies to engage in new research. When that happens,
the public benefits through new and better products.

Third, there also must be consideration given to methods which
allow smaller entrepreneurial companies to meet regulations.
These companies represent a large part of the emerging biotechnol-
ogy industry. They are rich in science, not so rich in other re-
sources, Their survival must not be jeopardized by overly restric-
tive regulations.

And, finally, the agencies must build up their expertise quickly.
Regulations should be drafted as soon as possible, but those regula-
tions must be based on a firm knowledge of biotechnology in all its
manifestations. We support the added funds it will take to build
this expert staff, and we urge that the agencies get on with the job.

In developing that expertise, it would be helpful to name panels
of expert scientists and other participants to advise the various
agencies within their existing authority. People on the panel
should be experts in their fields, but Iarqely disinterested in com-
mercial applications of science. That will increase credibility and
protect trade secrets. For instance, the EPA, under FIFRA, has the
authority to create such a panel. The peogle who compose the RAC
Commiittee are one source of scientists to be considerad.

The Federal Government and the biotechnology industry must
show the nation that they will exert responsible leadership. We
must avoid the patchwork quilt of State and local laws that can
hamstring research and postpone commercialization. To avoid that,
firm fair regulations are needed. And, they are needed soon. Prod-
ucts from biotechnology are being developed now. Regulations must
be in place to deal with them. We can’t afford to wait.

Stringent scientifically based regulations will allow the young
biotechnology industry to bring its products to the public in a re-
sponsible way. Society, in turn, will benefit from this tremendously
promising technological tool. Writing reiulations, building exper-
tise and establishinﬁ credibility are tough goals. But the effective
regulation of biotechnology is a rare opportunity for industry and
Government to work together early and to do it right the first
time. We must achieve that.

Thank you.
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Mr. BRown. Thank you, Dr. Carpenter.

You wanted to make an additional statement?

Mr. MARVEL. Yes, if I could take off my Monsanto hat and put on
the users advisory board hat, I can summarize the deliberations we
have been in over the last 2 days in terms of our own feelings
about biotechnology regulation.

They are not grossly different, but there are some areas which I
think the members would like to express in that sersse. This is
simply an overview and we will submit the precise testimony as
soon as we can polish it up.

Biotechnology is perhaps the most exciting field in science today.
The potential benefits to society are enormous and far reaching,
The pharmaceutical industry has developed genetically engineered
microorganisms for the production ofp human insulin, human
growth hormones, and interferons to name a few.

The prospects for the agricultural industry are even greater. The
production of products such as animal growth hormor.es and less
expensive sonrces for amino acids for feed supplements and addi-
tives will improve the production efficiency and quality of meat
that is available at a lower cost.

The development of genetically improved crops that would in-
crease temperature tolerance, drought resistance, disease resist-
ance, pest resistance, salt tolerance, herbicide resistance, ard
produce higher yields would be of major benefit to mankind in all
areas of the world. The potential benefits of these scientific efforts
are virtually unlimited, however, there are certain concerns that
must be considered.

This boon to the world could be greutly hampered if the regula-
tion of this emerging industry is not done effeciively, scientifically
and in the public interest. The industry should be regulated. This
will afford protection of both the public confidence and trust in the
industry.

Adequate Federal laws are already in place to accomplich this.
The agencies designated by these laws, for example EPA, FDA,
USDA, OSHA, et cetera, are sufficient and will be able to handle
this evolving science except fur some areas that have not yet been
clearlgr defined and specific regulatory authority assigned and ac-
cepted.

Agencies ‘hat have regulatory authority for biotechnology p+od-
ucts can refine guidelines and regulations for biotechnology most
expeditiously and credibly by naming panels of recognized experts
that can represent all concerns that Is, scientists, lawyers, enviren-
mentalists, theclogians, and representatives from the public and
private sector. The Fanel members should not be directly involved
in commercial applications of biotechnology. That will increase
credibility and serve to pretect industrial trade secrets.

As g corollary to the development of effective regulatsv. . %reater
consideration to the protection of intellectusl property rights for
example, trade secrets and patents must be given. Expertise in sci-
ence, including bictechnology, builds over time. Expense involved
in building this expertise is great.

Proper and effective protection of this developed intellectual
property will provide necessary .ncentives for more companies to
engage in new research. This wil. ultimately benefit society in new
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and better products. Smaller entrpreneurial companies represent a
large fraction of the emerging biotechnology industry. Though they
are rich in scientific expertise, they are often not as well endowed
with other resources.

The survival of these important biotechnology businesses must
not be jeopardized by loss of their intellectual property rights. Sev-
eral concerns about biotechnology have been expressed by various
people and must be addressed in an objective, responsible way, in-
cluding the types of products that can be developed, their benefits,
potential hazards to Eeople or the environment, and the extent of
research that should be done in modifying genetic codes.

We therefore recommend the establishment of a temporary Na-
tional Biotechnology Coordinating Commission with the following
functions:

One, define interagency lines of jurisdiction and authority for
guidelines and regulations for research, development, and product
registration for current and anticipated needs;

Two, provide an information clearing funciion to direct questio:is
or jurisdictional queries {0 the appropriate agency;

hree, insure that each regulatory agency or some other existing
agency: (a) establish a continuous dialog and consultation with
public and private sectors, to assure to the extent possible, progress
of biotechnological sciences and protection of the public, (b) moni-
tor international research development, regulatory activities, devel-
oping problems and new opportunities, and (¢) provide guidance
and encouragement for future development of scientific expertise
anfgi product development within appropriate bounds of public
safety.

Four, at the termination of the Commission, it should provide a
final document ou'lining a procedure for resolving future unantici-
pated issues velating to more than one agency. The Commission
should be independent, with the Director appointed by the Presi-
dent and confirmed by the Senate.

It should include responsible representatives ‘rom FDA, EPA,
USDA, OSHA, the scientific community and the public. It should
have only a 1 year life to insure that current organizational and
functional problems are solved without building a new pe:manent
layer of regulatory activities.

The recent appointment of Dr. Keyworth’s group to a function
like this may in time or in part solve this problem. The other issue
that the board thought about and is thinking through ig that basi-
cally in the board’s point of view there are three places to watch.
One is the research functions, the other is the development func-
tion and the third one is commercialization activities that go n.

It was the boards unanimous feeling that the RAC Commitiee
has done an adequate and good job of regulating the research part
of the function. And we den’t see any reason to change that other
than if there is a statutory . ‘oblem with it for some reason and we
would recommend that to establish the proper guidelines and rules
for people when they move out of the laboratory, I define research
as anything done in the laboratory.

Whea we move outside the laboratory it becomes a development
or commercial phase, and that should be determined by these
expert panels in conjunction with a specific regulatory agency with
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authority over that area. We feit that that wculd probably provide

the most expeditious way to try to establish the proper regulations

gnq still operate in the areas of expertise that these people should
e in.

Mr. Brown. We would be very pleased to have you submit the
final polished version of the board’s deliberations at such time asis
convenient for you, Dr. Marvel.

1 did note thst you recommend that the advisory committee
;etup include a theologian. You want to elaborate on that a little

it.

Mr. MarveL. Well, certain sectors of the nation have apparently
very deep-seated roots in this area and I don’t think, if I could be
franLas, that certain elements of it will ever be convinced this is an
acceptable activity, but I do believe that it is very important for
those people to be represented- -not those specific people, but the
religious community if they have those concerns to be represented.

Now, we are suggesting there is a need for the public in general
to be represerted in a proper way, in all areas of concern. We
thipl it is vc.y immportant that this sort of thing not be in any way
viewed as some sort of dark box. The public must be as satisfi=d as
is humanly possible. Both the credibility of the private sector and
the agency should be kept as high as it possibly can be.

Mr. Brown. Thank you. Mr. Roberts.

Mr. Roserts. Mr. Chairman, I appreciate this opportunity. I
want to thank the witnesses for their very fine statements. Dr.
Fontana, when you were reading the statement on behalf of Dr.
Marshall on page 3, you made a suggestion that the joint council
should probably have a special study to determine the most signifi-
cant farm input cost that can be resolved by research and exten-
sion.

1 wonder if you could go on further with that suggestion. I am
very much interested in the cost of production problems. We have
a cost of production board now within the USDA which is working
very diligent'y to determine the cost of production figures in the
most up to date fashion and those are in turn used by the commit-
tee to establish loan rates and target prices and programs support.

I noted that you also said that there is a need for the joint coun-
cil to place greater priority on environmentally desirable technolo-
gy to assure the consumer that the soil, water, and air wili not be

amaged for future generations. I would add only that the only
way we have been able to keep our head above water and some re-
spect is to increase the yield.

That has been the only way we have been able to, pardon the
expression, beat the farm program and beat the interest rate and
beat the embargoes and I guess beat everything else out in our
country in order to stay viable. Would you comment on that” What
kind of cost of production are we talking about here? I asked this
same question of a witness yesterday.

Mr. MarvEL. | have to try to answer for Barbara because she is
not supposed to answer in the respect as a member ~1 the board. So
if I get off track, I hope she will kick me.

But I can at least explain some of that, I think. I think there is a
discussion among the board particularly as we go through discus-
sions particularly with producers on the board, hew do you calcu-
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late your cost of production—and their various methods to do this,
but it is a difficult thing to nail down.

First of all, any farmers’ cost of production is different than any
others because they all operate absolutely differently. But what we
are saying is can we get some kind of tracking mechanism, say on
what farmers’ inputs tend to be in Kansas and what they tend to
be here and there and various areas?

As a comparative basis and also as a tracking basis to measure
ourselves, are the costs going up real fast or going down real fast?
Can we get some kind of agreed upon system to do this with?

Mr. RoBERTs. You will never get any individual Congressman
who is privileged to represent a farm district to admit the cost of
production for any crop went down.

Mr. MarveL. I think that is unfortunately probably true.

Mr. RoBERrTs. Idon’t think you will ever really get them pinned
down on what the cost of production is, at least in terms of your
input here. I wish you well.

Let me say that both you, Dr. Iarvel, and Dr. Carpenter’s com-
ments pretly well summarized on page 2 about the regulatory
structure in behalf of the Monsanto Co. Caa you briefly .oll me
why deozs Monsanto have the position that you just proposed?

Mr. CareENTER. Mr. Congressman, the amount of resources that
a company like Monsanto must commif to on a long-term basis, the
leadtime that is necessary for the research and the development
and the commercialization just demand a reasonably predictable
future, nothing guaranteed but we must think we can predict the
future in which we are going to operate.

One way thet we can assure that we have got a shot at a reason-
ably predictable future is to have a predictable regulatory environ-
ment. If we start with good regulations, we have a better opportu-
nity to avoid bad regulations or unpredictable regulations. And
that is kind of the same thing and if you want to put it in a nega-
tive scnse, the prospect of bad regulations, overregulation, and/or
non-science-based regulation because of over reaction from inad-
equate regulations now, would be sufficient, I think, to have a sub-
stantial dampening effect on the biotechnology arena.

In other words, if we know that we have an opportunity to suc-
ceed, no guarantees, we are willing to ante up our resource. if we
think we are going to be working in an environment in which the
regulations will almost preclude breaking out new products, we
will have to hunt in another area.

Mr. RoBERTS. Is your position generally shared by the other com-
panies?

Mr. CARPENTER. A number of other companies that are active in
the area of biotechnology, I know, share our views. I can’t speak
for them. I think there are some other companies that haven’t
quite gotten up to the same place we have in our line of thinking.

I'think as they think through the issue, they will. I might say
that the new entre%reneurial biotechnology firms that are making
the contributions that Dr. Marvel and I have both stressed, are
composed of primarily two types of people, entrepreneurs and aca-
demic scientists who are entering the public arena for the first
time and are not aware of the past 20 years’ history that has
shaped the regulatory environment.
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| And I think they have yet to discover in some cases the fact that
| good regulation is the best atmosphere to work under as opposed to
no regulation which is not going to happen and that won’t happen.

Mr. Rogerts. What environmental laws impact ycur copy?

Mr. CARPENTER. We are working on two products now that we
hope we have startcd on the path to commercialization. One of
them will be regulated. We are certain as can be, we will be regu-
lated by the Food and Drug Act. Another one that we would hope
to commercialize . . . we are fully prepared to be regulated under
FIFRA as we bring that product to commercialization.

Mr. Roserts. I won’t predict the future of that. I can’t predict
the future of FIFRA. I have no further questions.

Mr. BRowN. Mr. Volkmer.

Mr. VoLkMER. Yes, | want to thank Dr. Carpenter and Dr.
Marvel for being here today. It is good to see you again. Tell us
how much Monsanto is doing as far as basic research with the uni-
versities in the biotechnical area. We have good in-house.

Mr. MarveL. In dollars, for example?

Mr. VoLxMER. I would say in percentage to what you are doing,

Mr. MARVEL. I doa’t know if I can give you an absolute number I
could swear by. I would say the number is probably, if you include
the Wasnington University efforts and efforts that are related to
the Harvard project. We have a large grant with Rockefeller Uni-
versity. I would say it is in the 10- to 20-percent range of our total
research eifort.

Mr. CaRENTER. That is correct. It would start approaching $100
million, certainly well above 50 annually.

Mr. VoLKMER. In the area, as far as sharing of the research in-
formation, is that basically appropriate territory as far as that in-
formation is concerned.

Mr. MARVEL. There is a document, there is an article also in Sci-
ence that tries to explain the basis of the relationship, for example,
with Washington University, but in a simplistic way, yes, the infor-
mation is shared quite a lot with the scientists because they are
doing fairly joint proposals.

Monsanto has certain rights and Washington University gets cer-
tain payments for those rights and certain of them, because we
don't know what the future of them will be, are to be negotiated
when we can see what it is going to be. I would say, to be fair, to
characterize the relationship thus fa: as being pretty productive
and that it seems to work very well.

So I would say our summary would be we are pretty pleased with
it at the present time and I think Washington University would
tell you the same thing.

Mr. VOLKMER. <-u elaborated mn your statement approximately,
in the areas in which you could look forward to trying to solve
some of the problems, in plant disease, aniraal disease, herbicides,
all lown the line. Which of these areas would you say looks the
most promising at the present time by the year 2000.

Mr. MARVEL. Well, when I talked maybe last year about this sub-
ject, I would have said the year 2000. Now I might not have gone
that far. So many things have happened to us that sped up
progress. I wouid now probablK tell ycu most of those things will
occur before the year 2000. I think that the fastest products being
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developed frequently relate to agriculture. In the plant sciences I
could foresee the possibility and I want to emphasize that because
many of the experiments that we now think we can do still haven'’t
been done sv far by anyone.

So it is like trying to predict a black box here, but the microbial
area has a lot of potential to move very quickly. That is an area
that is very dependent on good regulatory rules and good ways to
see¢ that because that is an area where people are concerned.

We think that we have a proeram and we hope to go and discuss
this with the Eir A shortly in a responsible way about how we have
developed that; why we know the technology better; how we know
the lifetime in the soil for it and try to establish the fact that this
can be done. But frankly, we don't want (f)eople being hysterical.
We want to be able to explain it. That could go quite fast.

Mr. VoLkMER, Now, Dr. Carpenter, you referred, I believe, to the
area of the necessity to have the agencies sufficiently staffed with
expert people sufficient enough to be able to write the regulation
and do the regulating. Do you find that satisfaction at the present
time looking into the future?

Mr. CarreNTER. They have the organizational structure in which
to implement. However, particularly when it comes to the microbi-
al pesticides, the same tests that should be run to determine
whether a chemical is safe or not may «r may not be useful to de-
termine whether a modified microbe to provide an insect control
would be useful.

Now, at that point in time the agency will need to have one
person on their staff or access to expertise that would say here is
the test that you, Monsanto, must run in order to meet our regula-
tory requirements. And I think that agencies are well aware of the
need. I think they are working toward accumulating those skills,
but I would have to say right now they have a way to go before
they could write the applizable guidelines or regulations to do so.

I think, however, that they are getting up to speed with the
sense of urgency at least certainly in the one that I am responsible
for. In relation to FIFRA, I sense that the OPP is well aware and
doing their utmost in getting up to speed on that.

Mr. VorkmeR. In this regrre, how far are we along in the bio-
technolcgy field where not only Monsanto, but other companies
may be going to the agencies for processing for approval for regula-
tion? Next year? This year? Four years?

Mr. CaArPENTER. I think "ainder FIFRA there is a section 5 called
Experimental Use Permits, in which you engage in experimental
testing and then there is a section under FIFRA prior to that. I
think Monsanto will be foing to EPA within the next few months
to discuss procedures and requirements.

I am afraid I can’t speak to my competitors’ status at this point
in time, but I would daresay they ace probably in the same boat.
Within the next 12 months, ! think you will see a number of people
going for experimental use permits under section 5 of FIFRA.

Mr. MARVEL. ] agree with that.

Mr. VorLxmeR. How far along that line are we for commercializa-
tion of any type? Idoped-for commercialization.

Mr. MARVEL. Again it depends a little bit on what happens when
you see it outside, assuming we can get it outside legally and prop-
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erly. If the right things happen that we hope to in terms of tech-
nology, degradation, cifectiveness, then it will depend to some
extent, I think, more on how long the regulation process takes
more than the technical.

We could be ready pretty fast if it works.

Mr. CARPENTER. If you look at the history of commercializing a
pesticide under FIFRA, more traditional chemical pesticides and
the parallels of such, I think, you could say that from the time you
apply for your first experimental permit under section 5, you are
probably 4 to 6 years away from commercialization.

Mr. VoLkMER. That is-on a regulatory process.

Mr. CarRPENTER. That’s right.

Mr. VoLkMER. That brings me right back to the recommendat_on
you brought up in the rough draft and that is, on the commission
and you want the standby law.

Mr. MARrvEL. I think, as I said, maybe Keyworth’s group is a per-
fectly good alternativc to that. I won’t necessarily say no to that. I
also don't want to create a bureaucratic stopping point. So I really
want a clearinghouse for decision points that is aimed at speeding
it up, not slowing it down.

Mr. VoLkmeER. You want a commission to review the process
within the regulatory.

Mr. MARVEL. In case there are any spats, you get the feeling—we
do from various people, including the Congress, that people aren’t
totally sure of exactly what the jurisdictional lines are and there
would be—it seems to us at least—there would be very many bene-
fits if somebody could fairly quickly have authority to say OK, that
beiongs here or belongs here and get that done and let them get on
with the process.

Mr. VoLxMER. You want it done by the Congress. We haven’t
started on it yet.

Mr. MARvVEL. I understand.

Mr. VoLkMER. If we don’t do it this year that means next year.

Mr. MARvEL. I think we would probably be prudent to let you
give us some advice on what your best judgment about that would
be and most effective.

Mr. VoLkMER. Thank you, Mr. Chairman. I will let the chairman
take that one over.

Mr. BRowN. Dr. Marvel, you made reference in your statement
that advances in biotechnology which wili improve crop productivi-
ty falls into two areas: genetically engineered plants and genetical-
ly engineered microbial pesticides.

Are you sure that is broad enough to include all of the possibili-
ties for improving agricultural productivit{?

Mr. MaRrveL. Maybe not, in one sense I probably shouldr’t just
say microbial pesticide, because microbial sources may be a wide
source of certain sorts of genes that may prove very useful. That is
still to be determined. So in that sense, I would certainly say it is
probable.

Mr. BRown. What about the possibility of doing something on ni-
trogen fixation or enhancing photosynthesis? Is that in the catego-
ry of genetically engineered plants?

Mr. MARVEL. Yes, sir, yes, there is no question of the cross over
between the two. Now I may have also ignored a couple of——
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Mr. Brown. Nitrogen fixation _omes from microbes, doesn’t it?
You can put microbial genes into the plants for them to fix their
own nitrogen.

Mr. MARVEL. Yes, sir, in the case of this also we may be ignoring
some other potential use, although I am not sure conceptually if
they would fit as there may be ways to produce desirable animal
characteristics in plants or plants characteristics in animals.

To that extent I guess you should include potentially anything
that you can get genes out of as a potentially useful source.

Mr. CArRrENTER. If I may make a remark to followup on D,
Marvel, the rapidly changing science, the knowledge that is grow-
ing by leaps and bounds, almost dictates that if we try to regulate
this by new legislation, we will be forever playing catch up. This
industry and the products following from that industry are going to
take a great deal of creativity on tﬁe part of everyone in order that
regulations stay up with the science.

And we just aren’t going to be able to predict—even Dr. Marvel
and I, if we are away from home for 2 weeks we are almost behind
on what is happening and I would hate to see that.

Mr. MARVE.. To add to that, I want to emphasize that we are
doing experiments. Many geople are doing experiments that have
never been done before and in most cases when you do this kind of
thing in science you get a pretty high failure rate.

What is astounding to us is that in the last year they seem to
work all the time and sometimes the first time through. The first
time we got a microbial insect toxin which by the way isn’t very
toxic to people. It has been tested and put in the microbe. We got it
in there and had the bug eat the microbe. The bug died. We were
flabbergasted.

That is an example of the sort of thing Will is talking about.

Mr. BrowN. There is a somewhat similar situation in other rap-
idly developing technological areas such as computers, telecom-
munications and so on.

Mr. MarveL. That's correct.

Mr. BRown. We are completely unable to keep up with the regu-
latory needs for computers ard telecommunications through legis-
lative changes, but FCC and the courts are preemfpting the field
here and probably rightfully so because I doubt if the Congress
could enact legislation which would adequately encompass the rap-
idly changing activities that are taking place here and in the bio-
technology area.

It seems to be very similar in many aspects. I have in the back of
my mind a recollection of reading something. I may have read it in
Science magazine about some bugs laying eggs on plants and it se-
~retes some sort of material that repels other bugs, including bu
of the same species and they were trying to figure out if they could

isolate exactly what it is that it secretes so they could use that as a
pesticide agent, I guess,

Is that an example of what is happening? This isn't genetic ma-
nipulation as much as it is biology.

r. MARVEL. Well, maybe two sides. I don’t believe they know
what this material is and it may depend on what it is and whether
one gene is needed to make it or a series of genes, and if those
series of genes happens to be next to each other so they are easy to
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work with, but it is an example of a potential way you can use ge-
netic engineering in that sense once you see what that link is.

Mr. CARPENTER. You could visualize three possible commercial
outcomes. First, we merely identify the chemical, synthesize the
chemical itself used in a convential way. Second, if you could move
that genetic material into & microbe, spray the plants with the mi-
crobial pesticide or, not thirdly, in conceivably, you might intro-
duce that genetic character into a cotton plant, into a corn plant
and have the plant itself do it.

So, the vistas are just about as broad as you would want to go.

Mr. Brown. Dr. Marvel, there is one question which was raised
in Dr. Marshall’s statement. He made a recommendation on page 6
that the competitive grants program ought to be rectricted to basic
research. Have you thought through carefully all of the problems
that would be created if you tried to do that in terms of how you
would distinguish between basic and applied research. It is a prob-
lem] have never yet solved.

Mr. MarveL. We did in fact in the Board discuss that at some
length and you are undoubtedly correct, I thirk that what we final-
ly decided and it is not easy to tell from that statement, is that if
proper peer review panels are formed like the NIH, NSF type
models, then the risk of that would probably be fairly small al-
though I am sure it would be there.

I think that there would be a vast argument amongst the agri-
cultural and other communities about what constituted that, so
you are probably——

Mr. Brown. You really want to be protected against what the
chairman of the Appropriations Committee did yesterday, in which
he took a lot of that special research and put it over in the com-
petitive grants and it really is best done in the experiment station
setting.

Mr. MARVEL. Yes, sir.

Mr. BrowN. And not on a competitive grant basis.

Mr. MarVEL. That would be our opinion, yes.

Mr. Brown. I have no further questions at this time. I very
muh appreciate your testimony and we will be back to you, I'm
sure.

Our next panel is Dr. Lawrence Busch, University of Kentucky;
Dr. William B. Lacy, also from the University of Kentucky—if you
two will come forward, your particular focus seems to be in the
area of sociology and the_various problems of farm structure and
the public benefits of biotechnology.

I am very pleased that you are here, frankly, we do not give suf-
ficient attention to the research needed in your particular areas
and the contribution that sociology can make, I think, has not been
fully utilized. So would you froceed with your statement? You can
begin, Dr. Busch, and the full text of your statement will appear in
the record.
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STATEMENT OF LAWRENCE BUSCH, PROFESSOR OF SOCIOLOGY
AND COCHAIR, COMMITTEE FOR AGRICULTURAL RESEARCH
POLICY, UNIVERSITY OF KENTUCKY

Mr. Busch. Thank you, Mr. Chairman. I appreciate the opportu-
nity to present my view on planning snd policy issues facing U.S.
public sector agricultural research. I will focus upon the issue of
agricultural research and aevelopment and farm size, and two, the
socioeconomic impact of new plant biotechnologies.

First, with regard to the impact of agricultural research on farm
concentration, the basis of this part of my statement derives pri-
marily from a National Science Foundation, Program on Science
Resource Studies, grant to examine statistically the effect of public
agri50u1§ural research on the concentration of farm production from
1915-73.

The competition of the marketplace, so well described by Adam
Smith, created a powerful demand for new technologies. Simply
put, in a competitive market, profits tend to decline toward zero.
Therefore, the farmer who wishes to increase his profit is com-
pelled to reduce costs. Cost reduction may be accomplished through
either improved management of resources and labor, or technical
innovation. This creates an enormous demand for new technology.

Over time, the continuous infusion of new technology into a com-
petitive market is likely to have a number of effects on that
market. First, it is likely that early adopters of new technology will
be able to significantly increase their market share. Conversely,
late adopters are likely to be driven out of the r.arket by their fail-
ure to realize a satisfactory rate of return on investment.

A second consequence of the treadmill is a vast increase in pro-
ductivity. One needs only to look at the vast increase in material
welfare of the Western world over the last three centuries for evi.
dence of this. Generally speaking, results indicate that, independ-
ent of other factors likely to increase farm size, publicly financed
R&D has tended to increase average farm size, the number of
larg?, 1,000 plus acre farms, and large farms as a percentage of the
total.

We shall assume that further economic concentration in agricul-
ture is not desirable. Such concentration is likely to drive prices up
in the long run, permit certain 'arge farms to unduly control local
or regional markets, and undermine domestic food security, as is
discussed in detail in our new book ‘‘Food Security in the United
States’” published by Westview Press. What, then, are the policy
options that might be pursued?

While our study indicates that agricultural R&D has encouraged
concentration in farming, it should be remembered that there is
nothing inherent in agricultural research that requires that this
relationship be present. Therefore, redirection of research might
yield different results. A study sponsored by ESCOP in 1981 re
vealed that only about 10 percent of all research was clearly direct-
ed to larger farms. This figure does not appear unreasonable. What
is more likely to be the case is that the interaction between re-
search and the larger social milieu encourages larger scale units.
Consider some of the problems:
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First, specialized research tends to be applicable cnly on special-
ized farms. Thus, successful farmers have tended to specialize in
the production of one or a few commodities. This, in turn, demands
the necessary capital to take the risk of literally putting all one’s
eggs in one basket. More interdisciplinary research that looks at
farms as socioeconomic and ecological systems might well reduce
the bias toward highly capitalized enterprises.

Second, research goals may reflect hidden biases against smaller
operators. For example, when the tomato harvester and associated
tomato varieties were developed in California, the machine was
only profitable on farms much above the average size. Procedures
for monitoring and forecasting the effects of research on farm con-
centration, perhaps along the iiiies developed by Friedland and
Ka%pel, in tfleir 1979 study cited in my statement, might be devel-
oped.

Third, to date larger, better capitalized farms have tended to
have better access to research agenda setting than smaller farms.
Advisory groups to public research agenda setting than smaller
farms. Advisory groups to public research organizations tend to
represent larger farms. Thus, research agendas tend to favor the
needs of larger producers. Reorganization of advisory groups to
serve a cross section of farmers, as well as other interested groups,
might also tend to reduce large producer bias.

Fourth, the recent shift away from Hatch formula funds and
toward larger corporate grants and contracts from input suppliers
and output processors, may serve to exacerbate some of the prob-
lems noted above. In addition to the potential conflicts of interest
noted in the 1988 NASULGC report on biotechnology, such grants
may further bias research toward large producers.

In particular, it should be remembered that the scale of oper-
ations that will maximize corporate profits may not be the scale
that maximizes farmers’ profits. Increased Hatch funds and careful
attention to the scale implications of both Hatch and corporate
grants could serve to mitigate these problems.

In short, redirection of research appears a viable policy option.
Nevertheless, by itself it is inadequate. It must be accompanied by
a change in the larger social environment. Farming has always
been a risky business. At any time, weather changes can and do
reduce yields, In addition, the sociceconomic environment of farm-
ing in the United States has been far from stable.

n such an environment, only those who can afford to take risks
remain in the business of farming. Those who cannot, sell their
faims or make farming a secondary occupation. The risk takers, of
course, are those who have the necessary capital.

This suggests another way in which concentration in the farm
sector might be abated: by programs specifically designed te equal-
ize the availability of credit, costs of inputs, access to markets, et
cetera. Such programs would compensate for farm size differentials
and capital endowments.

The basis for the next part of my statement derives from a Na-
tional Science Foundation, Program on Ethics and Values in Sci-
ence and Technology, grant to examine the impacts of the new
plant biotechnologies on plant breeding. Methods employed in this
study have included a review of the relevant technical literature

189

\:) 1
u B ‘




185

and interviews (to date) with about 50 scientists and administrators
in both the public and private sectors.

What, then, are likely to be the effects of the new plant biotech:
nologies on agricultural research and agriculture?

First, the range of disciplines found within the State agricultural
experiment stations will change dramatically. Traditionally, agri-
cultural experiment stations have housed large numbers of plant
breeders. These breeders have been seen as the central figures in
public sector plant improvement. Microbiologists and molecular ge-
neticists, on the other hand, have been located in basic science de-
partments often located in colleges of arts and sciences or medi-
cine. In recent years, however, this relationship has begun to
change. As plant breeders have retired, it appears that many have
been replaced by microbiologists and molecular geneticists.

The substitution of molecular biologists for plant breeders also
reduces the capacity of the stations to produce finished material.

Second, another consequence of the new biotechnologies is a
clash among scientific disciplines. The new biotechnologies were de-
veloped in microbiology and biochemistry. Conventional plant
breeding, on the other hand, has traditionally dealt with whole
plants rather than cellular or subcellular material. Members of
each of these disciplines tend to approach those in the other disci-
plines somewhat kLesitantly.

Breeders find microbiologists naive in their understanding of the
comrlexities of higher plants. On the other hand, microbiologists
find plant breeders naive in their lack of understanding of gent’ic
pathways at the molecular level. In addition to subject matter dif-
ferences, biotechnolcgists and breeders differ with respect to back-
grouptd, work environment, and location within the scientific com-
munity.

Ultimately, however, these barriers are likely to break down, if
for no other reason than the enormous pressure being put upon sci-
entists to cooperate. It is likely that those few scientists trained in
both biotechnology and conventional breeding will play a pivotal
role in the ‘ransitiyn to a new form of scientific organization. Par-
ticularly in the private sector, endeavors will be interdisciplinar
in nature. On the other hand, many, if not most, of these new sci-
entists will have virtually no connettion to farm life.

Third, there is likely to be a significant increase in the concen-
tration of scientific talent at a smaller number of public and pri-
vate institutions. Every State could afford, and has had, a conven-
tional plant breeding program. Every State cannot afford and will
not be able to have a comprehensive plant biotechnology program.
In fact, it is highly unlikely that ail the biotechnology institutions
now in existence will still be in existence 10 years from now.

In particular, the relative scarcity of scientists trained in the
new biotechrologies and the strong demand for such scientists by
the industrial sector have made it necessary for experiment sta-
tions to offer salaries considerably higher than those offered to
glant breeders. In addition, the instrumentation currently used for

iotechnological research is particularly expensive. In short, there

are real barriers to the mounting of a full-fledged biotechnology
program in each State. The short-run effect is likely to be one of
the concentration of scientific talent in a few States.
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Fourth, a significant constraint is likely to develop in educating
new scientists. In addition to the fact that few scientists are quali-
fied to offer graduate education in the new biotechnologies, many
of those who are qualified are working in industrial settings or in
biotech nology units in which little teaching is conducted.

As a result, the flow of new scientists into these fields is likely to
be relatively small for the near future. In the long run, however,
the decline of conventional breedinf in the public sector poses the
more serious constraint. If the public sector ceases the production
of finiched varieties, then who will train plant breeders to produce
such varieties for the private sector?

Fifth, the amount of effort devoted to research on minor crops
may decline. Instead of using the new biotechnologies to increase
the number of food crops available to the human population, or to
increase the role of crops of currently minor significance, most of
the financial support for the new biotechnologies is being used to
increase productivity of major food crops.

This is in part a function of market size. Clearly, the existing
markets for major crops are larger, and hence of greater interest to
the private sector. As a result, the private sector not only is invest-
ing most heavily in major crops; it is pressuring the public sector
to focus on these crops as well.

The public sector is alse focusing on major crops as a result of
State and national funding practices. Not surprisingly, the com-
modity groups that are most powerful tend to represent the major
crops. With public funds available for biotechnology progrems on
only a few crops, research is likely to follow the interests of the
most powerful commodity associations. Even in the case of adjoin-
ing States with similar crop mixes, competition rather than divi-
sion of labor appears likely.

Sixth, a major increase in the size and scope of the commercial
seed industry is beginning to take place. More and more, the small
seed companies are being relegated to servicing specialized local
markets, while the large seed companies capture most of the
market for major crops. At the same time, the large seed compa-
nies can afford to engage in significant R&D expenditures.

Large seed companies have also begun to apply pressure to ex-
periment stations to cease producing finished varieties. This shift
from the public to the private sector in the development of finished
varieties has changed the type of varieties being produced. In par-
ticular, researchers in private firms tend to emphasize hybrids over
varieties as hybrids must be purchased by farmers year after year.

In addition, the new biotechnologies tend to be utilized by pri-
vate companies in ways quite different from the ways they might
be utilized in the public sector. For example, at least one firm is
utilizing tissue culture techniques as a way of identifying corn vari-
eties that are resistant to herbicides produced by that company.
Eventually, such nerbicides would be sold with seeds as a package
to farmers.

Seventh, the new biotechnologies are also likely to have rather
dramatic effects on farmers. Thus, farmers are likely to be faced
with a bewildering array of seed varieties. Farmers are also likely
to be gradually eased out of their traditional roles as the primary
clients for plant breeding research. They will be and already are
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being replaced by seed companies and the chemical companies that
run them. Neither scientists nor administrators appear aware of
the potential for conflict between the interests of farmers and
those of agribusiness.

Linkages between government, university, and industrial re-
search are being rapidly reformulated. Disciplinary relationships
are also being rethought. These changes will be fraught with con-
flict. Some organizations may not survive the transition.

Policy implications: perhaps the major policy implication of this
study is that certain aspects of the new biotechnologies are unlike-
ly to be developed unless Federal money is available for research
and education. While State and private funds are already address-
ing some issues effectively, much of the potential for the new plant
biotechnologies will only be realized if Federal moneys are made
available in a relatively unfettered manner.

In addition, given their potential long-term significance for alter-
ing American agriculture and agricultural research, Congress
should give serious consideration to monitoring continuously the
progress in this area. While the methods for assessing the impacts
of scientific and technical innovations are still in their infancy,
they do offer substantial promise for insuring that the public inter-
est 1s served.

This concludes my testimony, Mr. Chairman. I will be pleased to
respond to any questions you or any member of the subcommittee
may wish to ask.

[The prepared statement of Mr. Busch appears at the conclusion
of the hearing.]

Mr. BRowN. Thank you. That the last comment with regard to
monitoring is particularly pertinent because chat is one of the
things that the subcommittee is suppose to do, although it probably
does not do it very well. However, we have additional mechanisms
including the work that is done by our Office of Technology Assess-
ment on which we have heard testimony this morning that may be
?ble to play a more consistent role than we do in this subcommit-

ee.

Dr. Lacy, I would like to have you proceed with your testimony.

STATEMENT OF WILLIAM B. LACY, COCHAIR, COMMITTEE FOR
AGRICULTURAL RESEARCH POLICY, UNIYERSITY OF KENTUCKY

Mr. Lacy. Mr. Chairman, members of the subcommittee, I appre-
ciate your invitation to comment on agricultural policy issues
facing our research system. Today I would like to share sonie obser-
vations on an issue which is being examined in detail by your com-
mittee, the research policy and the priority setting process and its
impact on the research system itself.

The process of developing effective national agricultural research
policy was stimulated by title XIV of the Food and Agricultural
Act of 1977. As you know, three new coordinating bodies were es-
tablished to improve the planning, coordination, and management
of agricultural research within and between the various USDA,
Federal, and State agencies: The Joint Council on Food and Agri-
cultural Sciences; the Subcommittee on Food and Renewable Re-
sources of the Federal Coordinating Council on Science, Engineer-
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ing and Technology; and the National Agricultural Research and
| Extension Users Advisory Board. Initially, there was skepticism
| and confusion about their vole and utility.

} In recent years, however, this has begun to change with the insti-
‘ tution of some significant internal evaluations and the seiting of
«nnual priorities. In addition, there are increasing efforts to con-
duct long term needs assessments of food, fiber, and forest prod-
ucts, and to build the research capacity required to address these
needs. The Needs Assessment for Food and icultural Sciences is
a significant document for improving the priority setting process.

With the progress of priority setting and needs assessment proc-
esses have emerged a number of related questions. To what extent
will this process influence and affect the way in which science is
conducted in the laboratory, greenhouse, field and office? From
work my colleague, Dr. Busch, and I have conducted, the initial
conclusion is that the impact will be negligible. In a survey of over
1,400 principal investigators engaged in agricultural research at in-
stitutions that receive Federal agricultural funds, disciplinary cri-
teria and personal enjoyment were identified as the main reasons
for doing research, not the national priorities.

Scientific curiosity and publication probability in professional
journals ranked high as reasons for choosing a particular problem,
while priorities of the research organization ranked 1lth out of 21
criteria and the idea that the topic was currently a high priority or
“hot” topic ranked 15th.

1t shouldn’t surprise us, however, that disciplinary criteria domi-
nate the decisionmaking process for a scientists’ research agenda.
Our survey also revealed that scientists in many agricultural disci-
plines have little exposure to other disciplines in terms of formal
education or formal and informal communication.

In addition, U.S. agricultural scientists view disciplinary journals
as their major resource of research information, the most impor-
tant outlet for their findings and the single most important crite-
rion for institutional rewards and promotion. Moreover, scientists
overwhelringly emphasized the creation of disciplinary knowledge
and the increase of agricultural productivity as the most important
goals for agricultural research. Many other goals, such as improv-
ing human health and nutrition, and improving communities,
tended to be relegated to one or two disciplines. Moreover, these
disciplines tended to have fewer scientists and a more marginal
role in the agricultural science system. In addition, there is a
strong relationship between those goals to which scientists see
their research as contributing and those goals perceived as intrinsi-
cally important. In general scientists tended to undervalue or be
relatively unaware of the value of t..e research of other agricultur-
al discipﬁnes. Such findings highlight the need for a more informed
agricultural research policyt They also suggest that the impact of

the national established priorities may be minimized by the disci-
plinary structure of agricultural science.

Many of the emerging national research priorities, however, are
disciplinarily oriented. %‘urthermore, scientists identified as impor-
tant criteria for their research choice the availability of research
facilities and funding. Consequently, if the priority setting process
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can be more effectively linked to the provision of funds and facili-
ties, it is likely to have a greater impact on bench scientists.

Congress and the agricultural research community need to com-
bine effective priority setting with sufficient resources for sus-
tained efforts to meet long-term needs, while retaining the flexibil-
ity to respond to urgent short term problems and coordinating the
overall effort.

Perhaps the greatest impact of the priorities may be through
their influence on the hiring policies and practices of departments
and institutions. Substantial recruitment of new scientists will be
important in the coming decades if the agricultural sciences are to
retain their vitality and address the new research frontiers, par-
ticularly in the basic sciences.

Research positions generated through increased funding or re-
tirement of older scientists, could be filled in accordance with care-
fully developed long-term national research priorities. However,
this should not be done at the expense of the existing programs
which, according to most observers, are already underfunded.

A number of the important emerging priority areas, as well as
those that are likely to emerge in the future, will require interdis-
ciplinary skills and training. Increasing the capacity of the current
system to engage in interdisciplinary research may require not
only changes in the training of scientists, but modifications of (1)
research strategies and methodologies as well as (2) organizational
structures. Some suggestions for accomplishing this are as follows:

Graduate students could be provided fellowships or assistantships
to pursue minors outside of their disciplines. For example, somz
agronomists might be encouraged to minor in animal nutrition.

Faculty could be funded to take sabbatical and postdoctoral
leaves at nonland grant institutions and in disciplines other than
their own.

The current reward system in agricultural research instituticns
also needs to be reorganized so as to encourage scientists to pursue
more high risk, interdisciplinary and long-term research. Universi-
ty administrators often seek standardized measures for evaluating
the performance of all faculty and ignore the special roles of agri-
cultural research. Better sysiems for promoting and rewarding
high quality research that addresses national priorities need to be
developed.

Finally, administrators shoul.. consider the establishment of sev-
eral multidisciplinary, multicommodity research projects and pro-
grams. Some creative efforts in this area are just beginning to de-
velop. For example, Integrated Pest Management, IP}, is an inno-
vative multidisciplinary research strategy which promo‘ss the de-
velopment of pest control methods employing a combination of bio-
logical, mechanical, and chemical means.

Farming systems is a second multidisciplinary, multicommodity
research strategy which has developed over the last decade largely
out of the experiences of the International Agricultural Research
Centers. While far from a reality even in these centers, it provides
a model that could refocus the emphasis in agricultural research
away from disciplinary and commodity concerns toward complex
interactions among and between people, crops, soil, and livestock.
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Other new interdisciplinary structures which are emerging are:
First, solutions to Environmental and Economic Problems, a Feder
al and State funded, multidisciplinary research effort to develop
new techniques and strategies to control soil erosion in the crop-
lands of Washington, Oregon, and Idaho, and, second, the Collabo-
rative Research Support Programs, funded by U.S. AID and agri-
cultural colleges, multidisciplinary interuniversity programs which
involve U.S. social and natural scientists colla oratmg on both
basic and applied research with similar groups from developing
countries.

Many of these institutional arrangements require new and cre-
ative funding, since neither the existing competitive grant nor the
existing formula funding model are effective in stimulating multi-
disciplinary research across State boundaries with the aim of ad-
dressing regional or national agricultural priorities.

In addition to a more effective linkage between the priority set-
ting process and the world of the scientist, tliere is & continuing
need to analyze and review the policy process itself. The efforts to
date are to be commended. They could be improved further by the
following actions: First, given the importance of agricultural re-
search priorities, consideration should also be given to including
the full range of constituents for agricultural research in the proc-
ess of developing priorities; second, in addition, the process could be
improved by the establishment of several multidisciplinary units in
which policy research could be conducted.

Finally, the development of policy requires the ability to make
judgments about the value of alternative research priorities, the
ability to assess the results of policies once they are implemented,
and eventually the ability to develop forecasting techniques. A
number of increasingly powerful methodologies are being devel-
oped for interpreting scientific, technical, and economic informa-
tion in order to increase the effectiveness of research efforts.

In addition, methodologies are beginning to emerge which at-
tempt to assess the results of policies, forecast the consequences,
and integrate technical, economic, social, aesthetic and moral con-
siderations. Although formal social ims)act assessment of changing
technologies in U.S. agriculture is still in its infancy, researchers
utilizing this approach have provided insights on such topics as the
socipeconomic consequences of automated vegetable harvesting, to-
bacco harvesting, center pivot irrigation, and organic and no-till
cultivation.

Resources should be devoted to these new methodologies if they
are to move beyond their infancy*and contribute te effective re-
search resource allocation and priority planning. Furthermore, ef-
forts should be devoted to preparing scientists to utilize these
methodologies and assessment strategies for agricultural research.

Moreover, research Planning will require closer collaboration
among natural and social scientists as planners address not only
the possibilities of advancing knowledge or technology, if particular
resource appropriations are made, but also consider the value to so-
ciety of the new knowledge or technology.

Finally, to meet the diverse and complex research agenda for a
long-term, sustainable, nutritious and equitable food sytsem in the
United States will entail levels of public funding of agricultural re-
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search more commensurate with its value to society and with its
research needs.

This concludes my testimony. I appreciate the opportunity to
share this with you.

[The prepared statement of Mr. Lacy appears at the conclusion of
the hearing.]

Mr. BrowN. You haven’t gone as far as Dr. ;farrell did this
morning in his paper in which he made some rather specific recom-
mendations as to the level of research funding that would be neces-
sary over the next 10 to 20 years.

Mr. Lacy. No.

Mr. BrowN. You didn’t hear his testimony this morning?

Mr. Lacy. I did not, sir.

Mr. BrRowN. Basically, he outlined the process for it in his paper.
It included the increasing cost of research, the increasing size of
the problems, the world food problem and so on that there should
be something in the neighborhood of a 10 percent per year real in-
crease in agricultural research funding for the next 10 years, and
then a maintenance of that new level for another considerable
period of time.

It is not clear to me the exact analytical basis on which he comes
to that. I wonder if it could have been the subject of any of your
research.

Mr. Lacy. Only indirectly. I am not an economist. I am a sociolo-
gist and social psychologist. I haven't focused so much on the finan-
cial aspect of funding of public sector research. I am familiar that
the assessments by men like Vern Ruttan suggest in order to main-
tain an agricultural system that is becoming increasingly complex,
that the research required for just maintenance research is con-
suming larger and larger percentages of the research funding.

I am also well aware, as you are, that agricultural research fund-
ing at the Federal level has been considerably less than any other
sectors of the Federal funding of research and R&D. And the State
portion is in a number of cases, three and four times the portion of
the Federal matching.

Mr. BRowN. Now one or the other, I think it was you, Dr. Busch,
indicated that the agricultural research system was not being par-
ticularly responsive to these priority setting mechanisms, which we
have established because of the propensity of scientists to follow
(tiheir own areas of interest, which of course is good scientific proce-

ure.

I would like to inquire as to whether you thought through the
implications on that phenomenon of a major shift toward competi-
tive grants funding rather than formula funding? Would competi-
tive grants funding tend to give a greater emphasis to the naticnal
priorlty-settin% process as compared with formula grants funding?

Mr Busch. I think the immediate answer one would give would
be yes, but I think this ought to be qualified in that there are prcb-
ably certain kinds of research that are unlikely to be accomplished
through comdpetitive grant mechanisms and others that are better
accomplished through a competitive grant mechanism.

I think I would agree with the comments that were just made
with regard to these. There is an advisory board with regard to
competitive grants in the biotechnology area, that certainly is one
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way and there is no question from our studies that scientists do re-
spond to the availability of funds.

But, Ithink one has to be very careful here. it is virtually impos-
sible and probably a bad idea to so carefully specify precisely what
we will be doing with a particular sum of competitive grant funds
that scientists are forced to approach problems within a very
narrow framework.

What that means in other words is that scientists always have
latitude within even a competitive grant to do things according to
what they see as the most desirable way to do them. If I may sug-
gest, it seems to me that the question of how scientists are reward-
ed in a broader sense is particularly pertinent here, a point that
my colleague just mentioned a moment ago—one of the ways in
which scientists are rewarded is that administrators tend to like it
if scientists bring in a substantial amount of money through com-
netitive grants or other mechanisms.

But in addition to that, scientists tend to be rewarded for doing
things that will result in lots of publications in scientific journals
and doing that in a relatively short time context. What that means
is that, even in competitive grants, and perhaps more so in the case
of competitive grants, where we are talking about a 2-, 3-, 4-year
time horizon, the tendency is going to be focused on those problems
that can be resolved within a very short time horizon.

There may be some advantage, some significant advantage to
longer term kinds of funding and in fact conventional plant breed-
ing, where you may be talking about 19, 15, 20 years to develop a
new variety, has relied very heavily on that kind of longer term
mechanism.

So I think you have to look on the one side of what scientists see
as the rewards and the other side what are the carrots that Con-
gress or research administrators can provide to get scientists to
move in a particular direction.

Mr. Brown. This is a problem that extends throughout science,
not just agricultural science. I talk to any number of scientists who
have been very successful under competitive grant conditi-ns fund-
ing by NSF or NIH or other agencies who complain bitterly at the
amount of time they had to spend writing grant proposals and
doing all the other sorts of things that they see longingly not hap-
pening in the formula grants system.

And they wish that they had something closer to that. Of course
neither system is perfect. Good science can exist and flourish under
both conditions and it needs a sensitive management to assure that
you are getting the best science as well as contributing to whatever
social goals we may be trying to achieve at that particular time.

Another one of those social goals that you both touched on, I
think, is the growing need for some loosening of the disciplinary
boundaries within science and we had some interesting testimeny
yesterday reporting on the work of the McKnight Foundation
which was suppo.ting basic plant science and was using a certain
amount of its funds for individual research and a certain amount
for interdisciplinary group research in order to achieve its collec-
tive goals for the improvement of science.

Now, there is no reason why the Department of Agriculture
couldn’'t do the same thing as far as I can see. In other words, to
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encourage the interdisciplinary research through either a granting
process or even through some more heavyhanded process like
making that a requirement or a certain amount of the requirement
for continued levels of funding.

Mr. Lacy. By the way, Mr. Chairman, there is one example of
that effort being done between three Northwestern States on the
issue of soil conservation that I mentioned in my testimony, called
“Solutions to Environmental and Economic problems.” It is region-
ally funded by the USDA, and includes natural and social scientists
in three different States. It is just the first exploration into this
area. But I think there needs to be a mechanism that links such
resear.h projects to the reward structure that those scientists are
participating in in order to encourage it on a long-term basis.

Mr. BrowN. Basically, our problem is not the scientists or the
quality of the science, but the goals towards which we manage sci-
entific endeavors—I am particularly intrigued by your remarks
about the impact of research on the structure of agriculture.

What is the desirable structure? That is the policy issue I don’t
think any of us has resolved. But, obviously, we could, if we could
solve the policy issue, direct research in such a way as to comple-
ment that policy decision.

It doesn’t necessarily have to be that research contributes to
large-scale farming if we didn’t direct it in such a way that it did.

Well, I would like very much to pursue these issues, but I am
more interested in having them opened up as a part of the record
so that we would broaden our thinking a little in connection with
next year's restructuring of the farm bill.

I very much appreciate your contribution to that. Thank you.

Mr. BuscH. Thank you.

Mr. Lacy. Thank you, Mr. Chairman.

Mr. BrowN. Our next witness will be Dr. Perry Adkisson, who
has been of assistance to us before. He is deputy chancellor for ag-
riculture at Texas A&M. He will talk about IPM and biocontrol
progress.

STATEMENT OF PERRY L. ADKISSON, PROFESSOR OF ENTOMOL-
OGY AND DEPUTY CHANCELLOR, TEXAS A&M UNIVERSITY
SYSTEM

Mr. ApkissoN. Thank you, Mr. Chairman. It is a pleasure for me
to be here. I appreciate the invitation to appear before you and
your committee.

I will be wearing two or three hats.

Mr. BRowN. Just make sure we know which hat you are wearing.

Mr. ApkissoN. I am going to be wearing all three of them, be-
cause I need them with my hairstyle.

I am a professor of entomology, and I am involved in research in
addition to being deputy chancellor, and I am executive director of
the Consortium of Integrated Pest Management, CIPM, a group of
16 major land grant universities that are conducting research to
develop improved integrated pest management systems for all the
pests, insects, diseases, weeds, and nematodes of several major
crops.
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It is a privilege for me to appear before you today, and I appreci-
ate your inviting me o testify on the current status of integrated
pest management ‘and prospects and needs for the future.

Integrated pest management is a system of pest control which
combines the use of all available tactics—cultural, chemical, and
biological—to suppress pests below crop damaging levels. It is a
common sense approach to crop protection wihch works in harmo-
ny with nature—not against it. Integrated control uses cultural,
chemical, and biological control methods to attempt to suppress
pests while preserving insect parasites and predators. That is a
major point that separates integrated control from chemical con-
trol. We try to use insecticides sparingly until pest numbers reach
crop-damaging levels. They are used judiciously and selectively to
suppress pest numbers with minimum damoge *> 1atural enemies
or the environment.

This is not a new concept. It has been around for a long time. It
was not until the late 1960’s and early 1970’s, when it became ap-
parent that insecticides were having adverse effects on many non-
target organisms, that IPM was seen as a way to conserve both
crop yields and quality of the environment. '

Concomitant with the banning of DDT in 1972, the U.S. Environ-
mental Protection Agency and the National Science Foundation
funded the first large national project to develop alternate methods
to insecticides for crop protection. This project, entitled “Principles,
Strategies, and Tactics of Pest Population Regulation in Major
Crop Ecosystems,” and known as the Huffaker project, for its direc-
tor, Dr. Carl Huffaker of the University of California-Berkeley,
brought together more than 250 scientists from 18 major land
grant universities to develop IPM systems for six major crops.

Mr. Brown. If I may interrupt, that is a fascinating hit of history
I was not aware of.

Have there been subsequent efforts of a similar scale?

Mr. Apkisson. Yes, sir. The Consortium of Integrated Pest Man-
agement program is also of this scale.

The Huffaker project, was funded through 1978. It was the first
project to take a holistic approach. It brought together operations
research specialists and comnuter specialists in an attempt to
design research models that simulated growth processes of plants
and insects and mites that attack them.

Using this, we tried to identify the gaps in research that we need
to do in terms of crop-resistant varieties, biological control process-
es, and insecticide treatments, to try to develop a unified, integrat-
ed management system that minimizes the use of chemi-~ls. The
Huffaker project was terminated in 1978 and was succeed. by the
Consortium for Integrated Pest Management project. And this in-
cluded most of the universities that were involved in the original
project, the Huffaker project, except that we tried to use the knowl-
eilge and methodologies we developed in earlier projects to focus on
all pests.

The Huffaker project was an insect-mite project. The Consortium
project focused on all pests and their interactions as they all_~ted
the crops that we were working on, which are alfalfa, apples,
cotton, and soybeans.

L c )
_'\‘!j \;j. 197



195

This project was funded by the EPA during 1980-1982, and then
in late 1982 the funding was transferred by OMB over to the
USDA Cooperative State Research Service. The project will termi-
nate early next year.

As I mentioned, the CIFM project built on the systems approach
developed by the Huffaker project. I think these two projects have
done more to bring systems types of concepts and philosophy and
techniques to rescarch than anything else.

The project did two or three things in addition to what was done
in Huffaker’s project. One thing we did was place more emphasis
on breedinz for pest-resistant crop varieties and the use of econom-
ic models to analyze the impacts of new technologies. We had a
belief that we had to show farmers that any new technology that
came in had to be more profitable than what they were using or
they would not use it.

The other thing we did was we formally linked the Cooperative
Agricultural Extension Service pest management programs with
the research programs. We did this in an attempt to shorten the
lag time between the development of new control tectics and imple-
mentation by farmers. I think we have done that very well. The
extension service nas done an excellent job training farmers in the
use of IPM and in the development of field scouting services. And I
believe most of the crop producers in the United States—at least
the ones I talked to—are all aware of IPM. They don’t always use
the technologies, but they are aware of it.

Many critics—and we have a number of them—say IPM is an
ivory tower approach to crop Iprotection; it has never been imple-
mented on a large scale. But I think the facts prove the contrary,
and history is beginning to show that IPM has been a very profita-
ble way for farmers to protect their crops, and it has been imple-
mented on a large scale.

We have had a lot of cost-benefit analyses made in Texas with
our programs, and they show in cctton—one of the largest pro-
grams—that farmer profits can be increased $25 to more tﬁan $100
per acre over conventional practices. In fact, our Agricultural De-
partment has estimated the value of IPM o the state economy ex-
ceeds $300 million a year.

In the Northeastern United States, IPM has produced savings to
alfalfa growers of $25 to more than $100 an acre. That has been
achieved through reduced use of pesticides. In alfalfa in the North
Central region, it has saved $25 per acre, and insecticide use was
reduced by 75 percent.

One of the most exciting things that came out of the project is
that the USC research group on alfalfa is developing ways to in-
crease returns by more than $25 per acre. In California alone, this
will more than repay all the State-Federal funds expended on IPM,
because. as you know, alfalfa is a very expensive crop to plant and
get to a stand.

In terms of environmental quality and savings to farmers, recent
USDA statistics suggest recently that from 1971 to 1982, insecticide
use on cotton has been reduced from 73.4 million pounds to 16.9
million. This is a 77 percent reduction. And I am happy to report to
you that cotton is no longer the largest consumer of pesticides in
the United States—corn is.
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On grain sorghum, the insecticide use has been reduced from 5.7
million to 2.5 million pounds—a §6 percent recuction; and on pea-
nuts, 6 million to 1 million—an 83 percent reduction. So I believe
these statistics show that we have been successful in developing
IPM programs that reduce the use of insecticides. They have been
implemented on a large scale.

We have done this without any reductions in yield. In fact, in
some cases yields have been increased.

Economic analysis has been widely used in IPM research to dem-
onstrate cost benefits of emerging technologies when compared
with old. In fact, the CIPM project is the only large crop production
research which project included an economic research unit in every
crop research team.

In addition, until recently the USDA Economic Research Service
had a substantial group involved in pest.management research pro-
viding quite a lot of grant funds for efforts in the individual states
for these types of analyses. But these efforts have recently been
terminated and, as far as I know, they are no longer doing any re-
search in pest management.

But, as I mentioned previously, I think this has been one of the
most important contributions in getting farmers to adopt these
practices. You show an American farmer how he can reduce cost or
increase the bottom line return, and he will do it—and do it very,
very quickly. So I think this type of research should be continued.

The priorities for research in extension have been established by
the research scientists and specialists working in the field. They
have been aided by farm advisory groups and pest management as-
sociations. In addition to that input, they have used techniques of
the system scientist to develop computer models of the systems
which identify knowledge gaps that should be filled.

The computer models have been extremely valuable to us in sim-
ulating growth processes o. nlants and impact of pests on plants
and other environmental processes, on ylelds and on the way
plants grow. These techniques have been highly successful in guid-
ing research and allocating and reallocating funds to the area of
highest priority.

till, much research needs to be done in IPM. We should contin-
ue the momentum produced in the Huffaker project and CIPM
project by maintaining their unique organizational structure for
managing complex multidisciplinary research involving several
States. There is a need to maintain the systems-oriented research
teams that are in place, and the teams of economists working on
cost benefits of IPM, and the total crop production system, as relat-
ed to production and environmental quality.

We need to keep in place linkages between the IPM researchers
and the Extensior Pest Management program. Unfortunately, it
appears that much of this momentum will be lost when the CIPM
project is terminated next year.

There are many new areas of research that can benefit from crop
protection. Emerging biotechnology may develop new types of crop
varieties that are resistant or less attractive to pests. This is an
area on which we ought to put a great deal of funding and empha-
sis.

&9!‘ 199




197

You have heard mentioned by ﬁrevious speakers that there are
chances to develop crop varieties that can withstand environmental
stress, such as salt and salinity, and be resistant to certain herbi-
cides. We may be able to clone pesticide-resistant genes into insect
parasites and predators. If we could do this, we could have natural
enemies that are resistant to a pesticide, which the pest is suscepti-
ble to. This would be a tremendous benefit to us.

We could also use biotechnology to produce more strains of insect
pathogens and perhaps more selective biological pesticides.

In addition to biotechnology aspects, there is more conventional
research to do, pariicularly on multiple pest interactions and pest
forecasting and envirormental modeling, on computerized decision-
making and development of new biological and cultural control
methods. There is also a great deal needed to be done on selective
use of pesticides to minimize development of pesticide-resistant
pest strains.

Unfortunately, in spite of the results produced to date and the
need to continue the above research in a highly coordinated, uni-
fied way, IPM is no longer a high-priority item with Federal budget
makers. Allocations for JPM have not been included in recent
USDA/CSRS or Federal Extension budget submissions to Congress.
Indeed, you have had to replace these at the request of the produc-
ers and farmers and the scientists involved in the various projects.

In my opinion, this is something that should be corrected. Some
provision should be made for USDA, EPA or the National Science
Foundation to fund large consortium projects where the universi-
ties can combine the Nation’s best scientific talent to conduct re-
search on large national i)rojects that require large multidiscipli-
nary resources not available in any single institution.

In summary, we need to develop some new models for managing
agricultural research in this country. The CIPM model is one. It
has been highly successfui. But it is not likely to be continued.

Thank you.

[The prepared statement of Mr. Adkisson appears at the conclu-
sion of the hearing.]

Mr. Brown. Dr. Adkisson, I think something is happening you
have niot been too explicit in. You indicated the development of
IPM as a valuable resource for agricultural producers, a field in
which they set their own priorities. I think you have indicated here
basically in the field they would do that by farm advisory groups
and pest management associations.

In your projects, there wasn’t a very high participation bg high-
level bureaucratic structures as we have set up here in the bill.
Yeur structure seemed to work fairly effectively, if I read your
statement correctly.

Mr. ApkissoN. Yes, sir.

Mr. BRowN. And then something has happened to the priority
which either the Department or the Congress has given to this
field of activity, maybe even at a time when it was beginning to be
particularly effective.

What is this line you have here about allocations for IPM have
not been included in recent USDA/CSRS or Federal Extension
tudget submissions. “Indeed, they have been replaced by Congress
at the request of the producers and the scientists involved * * *."'?
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Did you recommend they cut the funding for that?

er. ApkissoN. No, sir. I have been involved in getting it reinstat-
ed.
Mr. Brown. What is the meaning of your statement here, then?
Mr. ApkissoN. We have had items in the special grant funding in
the Cooperative Extension Service, which has had substantial
funds for pest management programs. In the USDA budget submis-
sions that came to the Hill in the last 2 or 3 years, those items
have been left out of the budget. We have had to come back in and
reinstate those. Those of us—supporters and the farmers we work
with—work to get them reinstated.

I have been involved in it for about 3 years getting our delega-
tion to help reinstate those funds.

Mr. Brown. I have just had the opportunity within the last year
to notice some of this tremendous impact in California. Last
summer, we had hearings on cctton pest management in southern
California, which were startling to me in indicating the impact
that IPM was having on the cotton industry in that section of the
country. There was a whole new breed of technical people working
in the field to inventory pests and to advise the farmer on the
better use of pesticides.

Where is the resistance coming from? Would you care to identify
where?

Mr. ApxissoN. I am rot sure I can do that. I think it is just a
maiter that——

Mr. Brown. It isn’t some of your Texas chemical companies that
see a lost market?

Mr. AbkissoN. No, sir; I don’t think so.

We have a similar program in Texas to what you have in Califor-
nia. We have a lot of State support for that program, such as in
California. I think it is just a matter that the emphasis—you know,
IPM has enjoyed through the seventies and early eighties sort of a
{'avored role, and now biotechnology has moved in and we are no

ongey——

Mr. BRown. You are saying that some people are treating it as a
sort of a fad being replaced by another fad; is that right?

Mr. ADKIssoN. Yes, sir.

Mr. Brown. That is not a proper way to treat a scientifically
valid strategy for improving agricultural praduction.

Mr. AbkissoN. That is true.

I think, as one of the previous speakers indicated, it has provided
the model for organizing and managing multidisciplinary research

Mr. BRown. That is precisely the direction we need to go.

Mr. ADKISSON. Preciser the direction we need to go, yes.

Mr. Brown. I still don't quite understand. Personally, within the
structure of Congress, I never did feel that IPM had really caught
on as much as I would like to have seen it catch on.

I would agree with you that it enjoyed a certain level of support,
which seems to have faded. But this lower congressional priority
was out of ignorance more than anything else.

Mr. ApkissoN. Yes.

1 “v. BRown. I can’t believe that at the high levels of our Depart-
ment of Agriculture that same feeling would prevail.
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Mr. ApkissoN. I don’t want to believe it, eitker. But I am telling
you that it is true; and that in the budget submission for the 1985
budget that came out of the Department of Agriculture, the funds
for IPM in both the federal extension service and in the CSRS Spe-
cial Grants Program were omitted and have been reinstated, be-
cause I was just today with Congressman Hightower to check the
status of that. He reported th2y were successful in reinstating it.

Mr. BrowN. There are wheels within wheels; sometimes the de-
partment does the right thing and Congress does the wrong thing.
And sometimes it is the other way around. I am never quite sure
which is which.

Mr. ADKISSON. Anyway, as you know from visiting with the Cali-
fornia program, and in Kentucky and many other places, the suc-
cess is beginning to show up. In the long term, success is good; and
you sure can’t argue with the kinds of figures that are coming out
on the economics and on the environmental issues.

Mr. BrowN. I am extremely interested in this history on this
very significant area of scientific research, and I will try and look
into it a little further myself and see if we can help to correct that.

But I am also quite interested in the implications of this on the
processes for agricultural research planning. It bears very directly
on that.

Mr. AbkissoN. I think that is very important, and I hope that
you will look into that.

Mr. BrowN. Thank you very much, Dr. Adkisson, for your excel-
lent testimony.

Mr. ApkissoN. Thank you, sir.

Mr. BRowN. Our last witness will be Dr. Jerome Weber, and he
will contribute to our understanding of the same gereral area.

STATEMENT OF JEROME B. WEBER, PROFESSOR, CROP AND SOIL
SCIENCE DEPARTMENTS, NORTH CAROLINA STATE UNIVERSITY

Mr. WEBER. Thank you, Mr. Chairman.

Mr. BkowN. You don’t need to read this whole statement, Dr.
Weber, if you don't feel like it.

Mr. WeBER. I am certainly not going to, Mr. Chairman. I will
summarize.

Mr, BrowN. I will put the whole thing in the record, and you can
highlight it for me, if you w+ll,

Mr. WEBER. All right.

My position at North Carolina State University was created in
1962 by funds from State and Federal sources initiated by the ap-
pearance of Rachel Carson’s book, “Silent Spring.” My Iinitial
duties were to stress the processes involved in the fate and behav-
ior of herbicides in the environment. I was, in effect, to be the
devil’s advocate with respect to the environmental safety of agri-
culture pesticides.

For the past 22 years, I have carried out this assignment and
published over 100 research publications in scientific journals and
books My consulting activities have taken me to many countries
and have involved environmental problems caused by toxic-organic
chemicals, including pe:ticides.
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I will move to my testimony. It is my understanding that I am to
provide members of this subcommittee with information cencern-
ing the environmental safety of pesticides and future needs and op-
portunities. To do this, I have asked myself eight essential ques-
tions concerning pesticides. I will attempt to provide you with my
answers to these questions, and will be citing approximately 100
references as documentation. .

Answers to the first questions are primarily historical, and I will
not touch on them in my oral presentation. Because of the shortage
of time, I would like to skip to question No. 5.

1 will say that I think it is somewhat fortunate that the book
“Silent Spring” and the other 8 or 10 books like it that question
pesticide use in the environment came along because, at the time,
we were very strongly involved in applied research in agriculture
with not as much basic research as we probably should have had;
and if they had not appeared when they did and criticized us, we
would still have with us DDT and all the other chlorinated hydro-
carbons and some of the others, perhaps. We might have changed
that, but I am not sure.

In question 5, I ask the question: Are the pesticides presently
being used safe to the environment? Considering the extensive and
critical evaluation of pesticides in the environment by both scien-
tists and nonscientists alike, as exemplified by the nearly 200 books
published and cited in the reference section of this testimony, one
would have to conclude that although some environmental prob-
lems occasionally occur, pesticides by and large are environmental-
ly safe to use.

It is true that some of the early pesticides, .uch as the chlorinat-
ed hydrocarbons and toxic heavy metal compounds, did have ad-
verse effects or: the environment. But these materials have been re-
m(ived from the marketplace, or are registered for restricted use
only.

It is not possible for me to provide the members of these hear-
ings with an ironclad 100 percent guarantee of the environmental
safety of all presently used pesticides, and there ave two reasons
for this: First, I do not have access to all the information regarding
the properties of all the pesticides, as I discussed in question No. 4.
And, secon }, I did not have time to adequately examine all the in-
formation available.

The best thing I can do is compare the relative environmental
toxicity of a sizable number of presently used pesticides using a
scheme that I developed about 8 years ago and which I published
in tne Journal of Environmental Science and Technology. The
scheme is based on four key factors. There are many other factors
which could have been included, and these are just used as an ex-
ample to allow one to compare environmental safety of an assort-
ment of pesticides.

The first factor is acute oral toxicity to rats, which gives one an
indication of the mammalian toxicity to wildlife.

Second is the acute toxicity to the most sensitive fish species
tested, which gives an indication of the toxicity to aquatic wildlife.

The third factor is the longevity in the soil, which gives one an
idea of how long the chemical persists.
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The last factor, the bioaccumulation by aquatic organisms, gives
us an indication of biomagnification potential in wildlife.

The relative environmental safety of a selected number of ap-
proximately 60 commonly used pesticides is presented in table 1.
Using my scheme, the most environmentally toxic cherzical would
have a value of 16; and a chemical with the least environmental
toxicity would have a value of 4.

The mean value for the chlorinated hydrocarbon insecticides is
13.9, but it ranges from 12 to 15.3. These chemicals have been dis-
contirued or are restricted use materials. All of the other presently
used pesticides have much lower environmental toxicity values
that range from 4.4 to 10.4.

Does this mean that the presently used pesticides are environ-
mentally safe? Not exactly. What it means is that the old pesticides
that were implicated in the environmental problems have environ-
mental toxicity values two to four times those of the more recently
developed chemicals which we are presently using.

Question 6 asks: Are pesticides having an adverse effect on long-
range soil fertility? This question I ask because I am getting asked
(tihe same question more and more by the public and by my stu-

ents.

One example I quote is a newspaper article which appeared in
the Dallas Morning News and also appeared in the Raleigh Observ-
er. It said that pesticides may damage soil but the farmers are
forced to use them. The article cited Dan Langford, a cotton-wheat
farmer who says that pesticides are killing the soil. It cited Ron
Carroll, an assistant director of enviroamental studies at Baylor
University, saying pesticides may be seriously damiaging the deli-
cate chemical composition of the soil and reducing long-term soil
productivity.

In the same article, Jim Hightower, Texas agricultural c,=mis-
sioner, stated that pesticides poison the land and mess up Mother
Nature. Well, this article is quite typical of many I have read over
the past 22 years, and I have asked myself many times: Are these
claims valid? What is the evidence for them? I have searched the
literature for evidence, to back up the claims stated; but I have
been unable to find any. And I can only conclude that the claims
are based on primarily speculation.

The hundreds of articles that I have examined and the numerous
books published by experts in the field convince me that pesticides
which are presently being used are as safe to the environment as
commonly used pharmaceuticals are to human health. For both ex-
amples, misuse can lead to disaster; proper ase can lead to great
benefits.

To comment on soil fertility effects, I would like to say that soil
fertility is defined as the capability of sistaining abundant plant
growth; thus, chemicals which affect soil fertility might affect one
or_more of a number of processes.

I will delete a great deal of the literature citations and summa-
rize by saying that pesticides have been shown to affect populations
of soil bacteria, fungi, and antinomycetes, affect ammoniafication,
ritrification, denitrification, and No-fixation processes, rhizobia and
legume nodulation, free-living organisms, soil pathogens and their
antagonists, algae, cellulolytic activity and organic matter degrada-
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tion, respiration activity and other enzymatic activity. Most chemi-
cals even at normal rates have some form of effect on microbial ac-
tivity. In most cases, the effects noted are transient, lasting only a
few days or few weeks.

It should be pointed out that soil microflora are responsible for
90 percent of the biological respiration activity in the soil, and
these microorganisms are ver{ resilient. Recolonization of pesti-
cide-treated soils does eventually occur in all cases.

There is little evidence to show tnat pesticides have produced or
are producing any long-range adverse effects on many soil process-
es on which soil fertility depends. There is an abundance of evi-
dence to show that the pesticides which are presently in use offer a
great many benefits at a very minimal risk.

In question 7, I ask: How does pesticide use fit into agricultural
production systems like conservation tillage and organic farming?

With the renewed interest in conservation tillage—otherwise
known as no-till, minimum-till, and reduced-till—in order to con-
serve fuel and minimize soil erosion and water losses, pesticides
must fit or new pesticides must be developed to fit. This renewed
interest in conservation tillage and the use of good soil conserva-
tion practices is a ste%in the right direction.

Farmers ought to be,encouraged and offered financial induce-
ments to use these practices, because both the soil and agricultural
chemicals should be kept on the land. Pesticides, in conjunction
with other pest control methods, will be as necessary for the con-
tinued production of crops as pharmaceuticals are for the contin-
ued maintenance of human and animal health.

Question 8: What needs to be done to assure that pesticides are
not adversely affectinﬁ the environment?

It is mﬁ opinion that several tasks need to be carried out to
ensure a high margin of safety regarding pesticides and the envi-
ronment. First, industry should be encouraged to complete the
characterization of the chemical, biological, and environmental
properties of each of their respective pesticides.

Second, governmental agencies like the Environmental Protec-
tion Agency should be encouraged to assemble this information
into a handbook somewhat similar to Karel Verschueren’s environ-
mental handbook for organic chemicals.

Third, this information should be used to preparc newsy articles
for tne public regarding the environmental safety of pesticides.
This would help dispel some of the public concern about the envi-
ronmental safety of pesticides.

Fourth, research should be initiated to develop a much more ac-
curate soil test on which to base pesticide rate recommendations.
The new test should thus become standard in all soil testing lab-
oratories. The present use of soil organic matter content, as deter-
mined by differing anc unstandardized methods, and used in con-
junction” with soil texture, is wholly inadequate. A new, accurate
soil test would assure that pesticides would be applied at optimum
rates which would control the target pest most economically and
then dissipate safely.

Fifth, university soil science departments should be encouraged
to initiate new research projects that delve deeply into the basic
chemistry of soil humic matter and examine potential benefits
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from added organic substances which are present or which are
added to soils. The soil organic matter project should also examine
?ny bﬁneﬁts which might be derived from the ovganic farming phi-
osophy.

Organic matter added to soil has long been known to have bene-
ficial effects on soil aeration, nutrition, water holding capacity and
other soil parameters. Its merits and costs should be seriously ex-
amined by scientists.

Mr. Chairman, I think that will end my testimony. And I would
be happy to answer any questions, if I can.

[The prepared statement of Mr. Weber appears at the conclusion
of the hearing.]

Mr. Brown. All right. Thank you.

T notice you cite Jamie Whitten’s hook, which I have not read
yet, but I better read it because it will probably give me a clue as
to what kind of help we can expect from him in certain of these
research areas.

Mr. WeBer. I think he made good suggestions in the book. I
think it is interesting to see the series of environmental books
which followed “Silent Spring,” like “Before Silent Spring,” and
“Since Silent Spring.”

I expect with the new iniroduction of biological techniques that
sooner or later we will probably see a book entitled “Weird Winter;
Strange Spring,” if things happen as they have happened in the
past.

Mr. BrowN. You have not cited Aldo Leopold’s “Sand County Al-
manac,”’ have you, anywhere?

Mr. Wesker. I don’t believe I have.

Mr. BRowN. I am fascinated by your statement, Dr. Weber. I
don’t think I have seen anyone who has had as lengthy a profes-
sional relationship to this'question of pesticide impacts in any of
the people who have appeared before the committee. You have
been in this almost since the beginning of public concern about the
area.

Mr. WeBer. That is true, Mr. Chairman.

Mr. BrowN. What has this done to your social and professipnal
life? Have you managed to steer clear of——

Mr. WegeRr. Since I tend to be a bit outspoken, it probably kept
me from the job which I have to do. But normally I have sympathy
for both the environmentalists and agriculturalists, and I think if
we had had a little more support in basic research in the 1960’s, we
probably wouldn’t have needed a “Silent Spring” to stir us up and
examine what we were doing with pesticides.

I think maybe this is still part of our problem. I see the old tradi-
tional agnicultural areas restricting newer things, such as we have
a strong consulting philosophy in agriculture because of our exten-
sion service that is sort of preventing some of us from contributing
to other areas. For example, I know a great deal about organic
toxicants, many of which are present in sewage sludge, being put
on land. The engineers are consulting on these problems pretty
commonly, and I would like to—I am sure I could contribute great-
ly, but I am being thwarted in ny interests in that area.

Mr. BrowN. Have you identified the source of your thwart?
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Mr. WeBER. Ch, yes. But I would rather not—I would rather
leave him unnamed, if you don’t mind.

Mr. BrownN. I will not press it too much. I think you suffer a
problem from trying to maintain an unbiased and objective scien-
tific attitude in this area, and you make nobody happy in this proc-
ess.

Mr. WeBER. That is true. It has been that way really from the
beginning. When I served on other committees in terms of ecology,
and with other biologists, they tend to think of me as the industry
pawn perhaps because I work with pesticides.

On the other hand, years ago when I first began to look at pesti-
cides from the standpoint of their safety, the industry looked at me
as some environmental nut. So I have had to do my best to objec-
tive.ly examine both sides of the coin. I think, strangely enough, we
ha're come out of this very well. Even if people don’t like what the
he..r, if ultimately it doesn’t stop them from eating and it doesn’t
interfere with their life too severely, they should go on and just
accept a little criticism and straighten out their situaticn. I think
we have done that pretty well.

Mr. BrowN. I have some problems with some of your statements,
and I will mention a couple of them just to see how you react to it.

You have noted that the large-scale application of pesticides and
insecticides, and so on, may have an effect on the microbial activity
in soil. And you seem to come to the conclusion that this is not a
serious effect. You say, in most instances the effects are transient
and lasting a few days or few weeks. You do note the importance of
soil microflora to the health of the soil in general.

Mr. WEBER. Yes.

Mr. BrowN. You say there is little evidence to show that pesti-
cides have produced or are producing any long-range adverse effect
on the many soil processes on which soil fertility depends.

I am not an expert in this field, but it has been said repeatedly
before this subcommittee that we have an inadequate scientific
knowledge of microbiological activity in soils. You are making a
statement which seems to imply that we do have that knowlegge.

Mr. Weser. Mr. Chairman, the only qualification I have is, I am
basing it on the information that is presently out there. I certainly
agree with you that we need a great deal more work done on
microbiology.

Mr. BrRowN. You said that in your statement. I am reminded of
the many statements that we have had over the period of consider-
able years now that chemicals such as EDB, for example, had no
effect on soils. And then, all of a sudden, we banned it because we
were finding that it was penetrating the water table; it was getting
into drinking water; and it was getting into underground aquifers,
and it had a very serious effect.

The original statement about EDB was made only because we
didn't have enough information. I am questioning whether you
ha\ge ?enough information to make the statement that you have
made?

Mr. WeBgR. No, I don't. What we need to do is complete the envi-
ronmental information on pecticides. As a matter of fact, about 5
years before Temik caused a problem in Long Island, I consulted
with individuals about the matter and predicted that that was
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going to happen. And it happened. It was a’situation where a com-
pound .vas extremely water soluble, used in a soil with no colloids
to bind it, and it moved and was persistent in underground waters.
EDB falls into the same category.

This Handbook of Organic Chemicals that Karel Verschueren
has put out has a great deal of information on organic chemicals
and pesticides, EDB’s and others. What we need is a similar pack-
age about pesticides that we could make the statement even more
definite than I have.

We are going_to continue running into problems of pesticides
simply because I know of the water solubility of some herbicides
used as sterilants, I know the rates and cases where they are used
relatively in high amounts. Some work only by getting into the soil
5 or 10 feet. When they get that far in, they are bound to show up
in water somewhere. So I would expect that we are going to contin-
ue to have individual problems.

But we are talking about literally tons of materials used on thou-
sands of acres for the benefit of food production. Environmentally,
I can say that they are about as safe as many of the other types of
pharmaceuticals and medications we use.

We will certainly continue to have problems. We are certainly
going to need to continue basic research to evaluate them, just as
we are going to need the research to evaluate these new biotechno-
logical changes that we are making.

I foresee the same thing happening with the new plant growth
regulators and the chemicals that increase yields and shorten
plants and have tremendous modifications of plants.

I think just listening yesterday and today on the philosophy of
surpluses and food production and all, these new chemicals that
are going to change plant growth patterns, flowering habits,
amount of seed produced and all the rest, in conjunction with bio-
logical techniques—for example, genetic engineering and so on—
are going to have a big effect on farm surpluses—certainly increase
the yields to feed a lot of peo‘;)le.

But at what cost and risk? I certainly hope the USDA and Con-
gress continue to support the basic research which I felt didn’t
have the support it needed for quite a few years.

Mr. BrowN. The posture you have described is one which I think
we take in this subcommittee. Some of us are a little more proen-
vironmental; some a little more proproduction-oriented. All of us
have seen in these rapidlf' changing times new generations of tech-
nolo§y in which invariably we were told the effects would be bene-
ficial and not to worry; everything would be taken care of. And,
Just as invariably, we found we didn’t have enough information to
make that statement. Sometimes it was relatively simple informa-
tion.

The case of EDB is not a complex research problem; it is a
simple matter of not having sufficient monitoring capability or the
foresight to anticipate certain mechanical things that would
happen, you might say.

r. WEBER. That is true.

Mr. BrowN. The problem of some of these products of the new
biotechnology are far more complex. And the problem of insecti-
cides on the microbial activity in the soil is probably far more com-
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plex thar. the EDB type problem for which a great deal of research
iz .mzeded before you can assert anything with any degree of cer-
inty.

What we are trying to do, I think, is to get into & posture where
we anticipate these things a little better than we have in the past,
and have a knowledge base on which we can make policy judg-
ments,

Mr. WEsER. I would hope that we had learned something from
“Silent Spring.” But I am not sure.

I have the same apprehension that you do that we are advancin
rapidly, being assured everything is rosy; but, on the other hand,%
think the articles that I just mentioned here and the books, and
Rachel Carson’s book—she did her best to make the situaticn look
much worse than it might have been, and she had a reason to do
thatl. She wanted to catch our attention, and she did it very effec-
tively.

Mr. BrowN. That is the tendency of all popular publications.
They have to be a little more emphatic than the facts justify in
order to sell the books or the newspapers or magazines or televi-
sion shows, or whatever it is. That is why we need more scientists
having an input. Scientists never make those kinds of mistakes,
you know.

Mr. WEser. Of course, not.

One comment to that: I think there are many, many scientists in
the country who could make, and who would be willing to contrib-
ute opinions and information to governmental agencies much more
so than they do. I know in our case, we had a PCB spill, and there
were numerous. scientists who could have contributed to that in
how it could be handled. A lot of them just didn’t want to volun-
teer because we have other things we like to do. But I am certain if
any of our Congressmen had called them up and asked them, they
would have been happy to contribute information to that problem.

Mr. BRowN. I am sure that what you say is true, although there
are occasions in which we find that there are problems arising be-
cause of a scientist’s desire not to alienate certain powerful con-
stituencies that maybe he is benefitting from. And the classic case
we have of a few years back, in California, was the case of a major
oil spill off the coast and we could find very few petroleum geolo-
gists who would be willing to engage in objective consultation with
respect to the effects of a major o1l spill. Their money came from
the oil companies—not from public sources.

I know that this is an isolated instance, but it is something that
we do have to be concerned about. And you have probably run into
phenomena of that sort yourself.

Mr. Weger. I think so, because when Rachel Carson first ap-
peared, I found that most of the agriculturalists had not read the
book but they were adamant in saying she didn’t know what she
was talking about. Of course, I probably might not have read it
except it was required in the course I took. And after I read it, I
understood she was not particularly against pesticides—more
against the way we used them, in the indiscriminate use of them
rather than waiting until we really had a pest problem.

But I suggested that some of the industry who had some prob-
lems invite some ecologists and other consultants in to get some in-
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formatior:, not because they wanted to hear what these people had
to say but because they might be able to use the information that
they had in their brains. In other words, you want some informa-
tion whether it is good or bad. Sometimes you don’t like to hear
what you are about to hear; but if it is going to be of benefit to you,
you better listen to it.

Mr. BrowN. I have enjoyed very much your presentation, Dr.
Weber. Your statement is certainly going to be very valuable to the
committee. We appreciate your patience in remaining with us as
long as you have, and we look forward to keeping in touch with
you.

Mr. WeBer. Thank you very much.

Mr. BRowN. The subcommittee will be adjourned.

[Whereupon, at 4:10 p.m., the subcommittee adjourned, subject to
the call of the Chair.]

[Material submitted for inclusion in the record follows:]
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STATEMENT OF DR. H. ROALD LUND, DEAN AND DIRECTOR,
COLLEGE OF AGRICULTURE, NORTH DAKOTA STATE UNIVERSITY

The Joint Council on Food and Agricultural Sciences was established in 1977
to enccurage and coordinate research, extension and higher education
activities in the food and agricultural sciences. This role was
strengthened in the Agriculture and Food Act of 1981, which directed the
Department to improve the planning and coordination of research, extension
and higher education within the public and private sectors and to relate
the federal budget process to the overall functioning of the system. The
Joint Council is the only group which brings together high level
administrative officers representing these various diverse segments of the

research and education system for the purpose of planning and coordination.

One of the strengths of the U.S. food and agriculture research and
education system is its diversity. This permits relatively rapid responses
at local, state, regional and natioial levels to the varied problems facing
food and fiber production, processing and distribution in the U.S. The
diversity of the system occasionally leads to the perception that resedarch
and education are not coordinated. One role of the Joint Council is to
facilitate coordination of various functions and performers. The Joint
Council cannot dictate the activities of the performers, but it can provide
and ha' oroviJed leadership based on national priorities for food and fiber

production.

National data bases for research, extension and higher education have been
and are being established to provide benchmarks for activities in these
areas. The current research information system (CRIS), a national data

base of all research conducted by the State Agricultural Experiment




209

Stations and the Agricultural Research Service has been in existence since
1966. This system provides information on commodities, research problem
areas, fields of science and whether the research is applied or
fundamental. This system, accessible on line to agricultural researchers,
provides a mechanism for coordination of research. The Cooperaiive
Extension Service has recently begun a new accountability and evaluation
system in which State Cooperative Extension Services submit four-year plans
of work. The higher education system is making significant progress in
delivering a national food and agriculture education information system.
Data bases in research, extension and education are essential to monitor
progress and to provide the information needed for a national overviews as a

guide for the budgeting procedure.

Recently the Joint Council office prepared two reports which will
undoubtedly improve the overall effectiveness of the food and agricultural
system. The first, the Needs Assessment Reference Document, is a 300-page
report that contains 15 separate papers authored by 40 nationally prominent
scientists and administrators, both state and federal. The second report,
the Needs Assessment Summary Document, is a 75-page summary of the
referenc. document, and has been distributed widely in the food and
agriculture science and education System. An agricultural college dean in
a nelghboring state called this “the most clear, concise, complete
statement on this subject I have seen® and further “it is packed with

vital, easy to read, easy to understand information."
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The annual priorities report of the Joint Council is prepared following
receipt of inputs from the functional committeees (Research, Extension and
Higher Education) and the Regional Councils. Priorities received from
other sources (e.g. industry groups, professional societies, etc.) are
provided to the National Coomttees and the Regional Councils and so are
represented in the final priority setting activities. The FY 1986
priorities were established in a Joint Council meeting on April 26 and 27,
and the Priorities Report will be published in August 1984.

A Five Year Plan has recently been completed by the loint Council office.
It 15 a conceptual plan derived from the problems identified in the long
term needs assessment for food and agriculture. It lists, by subject
matter categories, long range goals to solve those problems, short range
objectives for ultimately attaining the goals, and preseﬁt and projected
resource allocation. The Five Year Plan provides a forum for continuing
evaluation of the goais and objectives, a standard for evaluating progress,
a planning aid for decision makers, and a accounting of resource

allocation.
This plan will be widely distributed to administrators, scientists and

educators and {s expected to have an important impact on planning and

activities within the system,

Ic S22
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To describe the progress of the food and agricultural research, extension
and higher education system, an annual accomplishments report is prepared.
Examples of accomplishnents are solicited from all of the participants in
the system. Thus, on an annual basis, the Joint Council examines the
progress and achievements on the various items described in the needs

assessment and priority reports.

With continued and increased federal and state support of the science and
education system, U.S. agriculture can continue to provide efficient ¥ood
and fiber production for the populace and can provide our citizens with a

safe and economical source of these essential itams.
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SCIEXCES, VIRGINIA POLYTECHNICAL INSTITUTE AND STATE UNIVERSITIES,
CHAIRMAN, DIVISION OF AGRICULTURE, NATIONAL ASSOCIATION OF STATE

}
STATEMENT OF JAMES NICHOLS, DIAN, COLLEGE OF AGRICULTURE AND LIFE \
|
|
UNIVERSITIES AND LAND-GRANT COLLEGES }

|

Congressman Brown, Congressman Roberts and members of the subcomnittee, it
{s a pleasure fur me to appear today as the overall representative of our
land-grant system. I would note for the record that several other official
representatives of the system are scheduled including Or. Willfam Baumguardt,
Director of the Indiana Agricultural Experiment Station, who was with you
yesterday to represent our Biotechnology Committee. Or. Neville Clarke,
Director of the Texas Agricultural Experiment Station and Chairman of our
Experiment Station Committee on Organization and Policy (ESCOP) joins me here
today.

Or Henry Wadsworth, Director of the Indiana Extension Service and Chafrman
of cur Extension Cormittes on Organization and Policy (ECOP) and Dr. John
Brand, Director of Resident instruction at the University of Connecticut and
Chaiman of our Resident Instruction Commmitee on Policy (RICOP) will be with

you next week.

Mr. Chairman, [ wish to take this opportunity to thank you and the
subcomittee for the valuable service your hearings represent. Unlike some

invastigations relating to agricultural science and education which had the

answers before they started, your hearings have been open and objective. It is
claar that you seek information for a better understanding in order to help the
systen meet our mutual food and agricultural chai‘enges today and in the

future. We greatly appreciate this attitude and this opportunity for comment.

I want to take just a few minutes to talk about the land-grant system and
some nisperceptions, I believe extist. I'11 not dwell on program specifics

because the other representatives of our system will do that.
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The system is not a monolithic or homogeneous entity. Its' common
denominator is the desire to make the maximum beneficial contribution to
agriculture and our total sociaty through research, public service, and
education. The more than ;v institutions -- each with the multiple facets of
research, extension and teaching -- are located in every state and the District
of Columbfa, Puerto Rico, the Virgin Islands, Guam, American Samoa and

Micronesia.

The American agricultural science system was a revolutionary concept.
Practical and useful education for the masses, application of science to
everyday problems and delivery of knowledge to people at the point of need were
radical experiments. Today we accept the benefits with a casualness that

emphasizes the success of the experiment.

Equally important, our system fs evolutionary in nature. In each state the
basic scientific foundation has adopted a uniqre personality to meet the
agricultural needs of the state and region. The system reflects the diversity
and complexity of the biological and climatic world of agriculture as well as
upon relevant social and economic factors. We have over 250 "major® -
agricultural commodities. Each is confronted with a broad array of diseases,
insects, and other stresses. Climatic variances within single states not to
mention across the nation limit the use of single varieties and crops which
makes location specific research necessary. Beyond that lies the complex
uncertainties of economics, marketing, processing, domestic and foreign

distributors and consumers demands.
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The agricultural sciences of necessity stress multidisciplinary concepts. For
instance, agronomy ~- one of our most traditional agricultural sciences --
draws relevent aspects of the basic sciences of biology, physics and chemistry
in forming a “science" .o deal with the pro.lems of crop production and soil

management.

Our system is unique and probably could not be replicated today. The
partnership between the Federal Goverpment and States with a high level of
local determination is unique. This structure does not meet the simple
management concepts of business schools. However, the structure does meet the
needs of agriculture and this nation. I claim this with no hesitincy because

of our past performance.

No problem in agriculture is one dimensional. Each is multidisciplinary.
1
The most obvious example of technological performance {is the variety,
quantity, and quality of our food supply. Just over two mil.ion farmers feed
235 mi11ion American and supply som2 30 to 40 billion dollars of food items for
export. The American people also enjoy the highest quality, most wholesome and
lowest relative cost food supply in history. While, we are still concerned
about food safety and quality, we are virtually free of the food borne diseases
that still haunt most of the world. As a nation, we are free of the chronic

problems of malnutrition.

I am not saying every problem is solved. However, I am saying we are now
asking truly qualitative questions. We are asking how to make the best better.
Tomatoes in a Hew York supermarket in January are not equal to that Juicy, red

tomato you pick from your garden in July. However, tomatoes are available 365
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days a year. This is not a minor miracle. Our next step is to match the

garden fresh quality.

After nearly two decades of what might be called benign neglect, our system
was shocked by the intensity and variety of criticisms that have come over the
past fifteen years. Some of the ciiticisms are just and some are not. However,
1 would stress they never fell on deaf ears. The system is constantly changing
to meet problems and achieve better results. It {s far different from what was
in 1862, 1887, or 1914. In fact, it is different today from what it was in
1970. I honestly believe we have some of the best scientists in the world in
our agricultural experiment stations. Further, the research allocation and
review systems in the experiment statfons are as tough as any. Extension

programing s driven by clientele demands -- the toughest reviewers possible.

1 appreciate the current interest in national priority setting. Clearly we
should focus on the most important {ssues however, the concept must be handled
in the context of the problems we face. I compared the FY 1985 Research
Priorities for Research which was released this year with a somewhat parallel
congressional document from 1948. It was revealing to note the major ftems in
each were basically the same including economics, trade, soil and water
conservation, human nutrition. HNaturally, the specifics in the two are
different. The point here, is the dynamic nature of agriculture makes planning
in a specific v;qy difficult, hwever.tin“a broader perspective it 1s

reasonable, possible, and we do {t.

The remarkable thing about the system {s its strategic capacity to meet
problems. The quickness with which we dealt with the Southern corn blight in

l{llc o 2%8
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the early 70's is a perfect example. I appreciate questions were raised about
the narrowness of our genetic base. However, long before these questions were
asked in the Hew York Times, our plant breeders were working to resolve the
problem. Our germplasm collections, field based information systems, and close
working relations with industry meet the challenge. If our resources had been
greater we may have resolved the problem quicker but I want to point out the
strategic importance of capacity and continuity. Both of which are inherent to

our unique system.

Over the past year there has been a series of proactive studies, white
papers, and reports. The legislatively mandated Needs Assessment by the Joint
Council is the most prominent example. However, our system has conducted a
review of each of our science functions. For Extension, a special joint
committee of USDA and NASULGC examined the role and direction of Extension in
the 80's. Our Experiment Stations in cooperation with USDA produced an
outstanding report entitled Research 84. Finally, our Resident Instruction
Section in cooperation with the total agriculture higher education community

produced the white paper entitled Human Capital Shortages: A Threat to

American Agriculture.

While we were nc doubt defensive at times, I believe the system is
responding admirably. I would like to express appreciation to your comittee
for the assistance you have given us in Title XIV of the 1977 and 1981 farm
bills. 1 honestly believe our agricultural science system is ina position to

respond to the challenges that face this nation and the worid.
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We need additional resources -- mos.y, facilitias, instruments and minds.
We believe the declining share of Federal support for agricultural research and
extension is unfortunate given the high soccial returns of such investments.
Conservative estimates of the returns on agricultural research to society are
30% or more per year. In addition, there is an important equity question. The
major beneficiaries of agricultural science investments are consumers.
Further, the benefits spill over state 1ines, Both facts suggest a higher

share of Federal support would be appropriate.

However, the system ftself is sound. The complementary effect of our thres
functions result in a total product that exceeds the sum of the individual

parts.

Resident Instruction, the first objective of a college, provides the
trained scientists, technicians, entrepreneurs, and Farmers to operate the food
and agricultural syctem. The teaching program is enriched by fts association
with both research and extension. This association means ajricu]tural teaching
programs have the advantage of relevant, practical, and current problems of the
industry in their curricula. This relevance is coupled with a vision of the

future and a sound theoretical base that is at the very frontier of science.

The research program is the foundation of the system in that it provides
the knowledge for the teaching program and the extension effort. dJoint
research teaching appointments permit faculty to stay on the cutting edge of
their discipline, The research program also assures that graduate students
have an opportunity to learn in a relevant environment where theory can be put
to a meaningful test. The research program also helps attract graduate

students to the teaching progran,
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The association of the experiment station with the land-grant university
has another benefit of enhancing professional comunication. Land-grant
universities collectively represent the majority of the major research
universities in the United States. Researchers in a given discipline at the
university tend to communicate across arbitrary organizational lines. Thus, 2
biochemist working on animal nutrition in the experiment station may be
collaborating with a colleague in the medical school who is working on human

nutrition.

Extension represents the connective tissue that permits the research and
instructional programs to realize their potentials. Extension extends the
knowledge base of the university beyond the boundaries of the campus to the
limits of the state. Further, extension is a two way communications system.
It not only extends knowledge, it serves as the early warning system for
researchers and the experiment station, Ideally, Extension will identify an
energing problem and advise the appopriate researchers. They will find 2

solution which extension takes back to persons facing the problem. A1l of this

level.

I am very proud of this system and its accomplishments. The creditable
criticisms of the system, voiced over the past decade, have caused us to pause
in our haste to solve immediate problems and again take inventory. We have
learned and benefitted from this exercise. Your subcomittes has provided us
with an important stimulus. We appreciate the constructive manner with which

you have asked us to participate.

1 am pleased to say we are ready, willing and able to work with Congress
and the Executive Branch in meeting the problems before us and the exciting

|

} can occur without any major decisions by administrators at the state or federal
|

|

|

|

|

opportunities for American agriculture in the future,
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STATEMENT OF
NEVILLE P. CLARKE

CHAIRMAN
EXPERIMENT STATION COMMITTEE ON ORGANIZATION AND POLICY

THE STATE AGRICULTURAL EXPERIMENT STATIONS IN TRANSITION

My name fs Neville P. Clarke and I am the current Chairman of the

Experiment Station Committee on Organization and Priicy. 1 am also

Director of the Texas Agricultural Experiment Station. I appreciate

the opportunity to comment on agricultural research planning and

policy as well as on emerging research opportunities in United States

ayriculture,

In February, 1984, the Experiment Station Committee on

Organizition and Policy in collaboration with the Cooperative State

Research Service of the U, S. Department of Ayriculture published a

document, entitled "Research 1984: The State Ayricultural Experiment

Stations," which provides a contemporary view uf the State

Agricultural Experiment Stations. This publication reviews the

structure, pe~formance, and funding of U. S. agricultural research and

fdentifies specific opportunities and challenges for the U. §S.

research system. An outline of the system's planning process,

including 1ssues and priority setting, is also contained in the

booktet. It {s through this ongoiny process that a research agenda

continues to develop for the State Agricultural Experiment Stations.

I shall draw substantially from tnis document in the testimony given

today and 1 recommend it for consideration by the members of thz

Committee and their staff. The publication has been made available to

each ot the members.

The State /ygricultural Experiment Stations are a part of the

broad national s'stem of agricultural research which incl udes research

activities in other parts of the Land-Grant Universities, the non-

Land-Grant Universities, the United States Department of Agriculture

Q W
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(in federa! lavoratories), and the private sector. The state-federal
partnership existing betwean the USDA and the land-yrant institutions
1s well known. The role of the State Ayricultural Experiment Stations
has been reviewed and evaluated a number of times in recent years;
this role has been the subject of testimony before this committee.
Suffice it to say here, the State Ayricultural Experiment Stations are
responsible for a major component of the total proyram of national
agricultural research.

A key concept relating to the planning and funding of research in
the State Agricultural Cxperiment Stations §s the continuing need to
maintain a broad, dynamic and vigorous base program of research. This
base program must address the problems related to the numerous
agricul tural commodities produced in this country. Operation and
management of the base program must fincorporate the growing concern
for effective utilization of natural resources, the geographic
specificities of agriculture in the United States, and the engoiny
need to bring toyether several scientific disciplines to provide
problem-solving research cn contemporary 1ssue§. The intersection of
commodity orientation, geoyraphic location and disciplinary approach
provide structure and dimension to a highly distributed system of
agricultural research. The base programs of research in the State
Agricultural Experiment Stations develop and adapt within this
structure and exnibit the following characteristics:

1. They are a decentralized but contain a regionally and

nationally coordinated set of research objectives.
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2. They are dynamic, undergoinyg continual modification in
response to short term and long term needs.
They are funded predominately from state appropriations and
other local resources.
They are dependent upon federal fundiny not only for support
of research, but to facilitate communication and effect
overall planning of research.
They are balanced with fundamental programs supporting site -
and commodity - specific activities.
They provide early problem recoynition and rapid response to
critical issues and problems through close coupling to
clientele and feedback from the Agricultural Extension
Service.
They conduct research identified and planned from the grass
roots up involving input from the producer, the consumer, and
the scientist.
They provide a capacity to identify problems and capture new

Response may be singular and local or may

opportunities.
entai]l forwarding through the system issues agyregated at the
national level.

This testimony has been entitled “The State Agricultural

Experiment Stations in Transition;" 1 would 1ike now to address this

topic and I will return to it several times during my presentation to

make specific points. The State Agricultural Experiment Statfons are
constantly involved in transition because of the nature of .the

problems being ad ressed, evolving scientific expertise, and changing
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resource allocation, There is a crucial need to maintain stability in
long term research activities in the State Ayricultural Experiment
Stations and throughout the national system for agricultural research.
This stability should not be perceived as & lack of innovation;
instead, it should be recoynized as reflecting the nature of research.
However, it must also be recognized that in the opinion of most people
who have evaluated the system, the State Ayricultural Experiment
Stations will undergo some very substantial changes in the next
fifteen years.

There are a number of motivations, both external and internal,
activating change in the State Agricultural Experiment Stations.
Externally, financial constraints, natural resource 1imitations and
environmental concerns are exerting considerable pressure on
contemporary agricultural production. Internally, exciting new
technologies are providing dramatic opportunities, particularly in the
basic sciences, to develop long tarm solutions to difficult problems
in agriculture. The experiment stations, both through internal and
external evaluation, have charted proactive rather than reactive
courses and are moving forward vigorously to take advantage of these
new opportunities. There has never been a time in the history of our
country in which opportunity and problem have et in such a propitious
manner.

The continuing transition.of the State Agricultural Experiment
Stations, is also motivated by broad critical issues, more pervasive
than the needs of any one state or region, which are agyregated for

consideration at the national level. A thorough description of these
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{ssues would be beyond the scope of this testimony, but several of the

most critical can be listed, by conceptual definition, as fC.lows:

1. Macro-economic factors including the overall economic outlook

of the country, international trade, interest rates and

availability of capital. Such factors are not solely related

to agriculture but are related to the broad macro~economic

situation of the nation. While agricultural research may not

be capable of drastically modifying the macro-economic
environment, such research must deal with the effect that
this environment has upon production agriculture and
agribusiness in this country.
2. Limitations in exploiting natural resources. Major new
research is needed to address the development of technology ‘
that allows for better use of limited resources and that ‘
targets the conservation of irreplaceable critical resources,
particularly our nation's agriculturally productive soils.
3. Diverse and expanding agricultural clientele. Research
supporting changing clientele, both the new generation of |
small, part-time farmers, as well as the larger elements of
production agriculture, must be considered in a more
interactive and dynamic way. The size-neutrality of
agricultural research is an area requiring continual
reevaluation to assure that the total resource is equitably
applied among the elements of agriculture and ayricultural

producticn.

ERIC vaS

Aruitoxt provided by Eic:




ERI!

Aruitoxt provided by Eic:

Page Six

a.

Current surpluses versus 1ong term demand. It is important
to recognize that the surplus situation is transient in
nature and that with relatively small varfations in climatic
conditions on a world-wide basis, present excecses can be
replaced by major shortages of food. In the lonyg run, the
capability to produce food and fiber will be essential to
meet the demands of an enlarging world population. Much of
the research underway today is directed not towards
production but towards conservative use of natural resources
and other inputs - towards more efficient production rather
than increased quantity of tood and fiber. Ultimately, this
will allow more profitable agriculture and provide inherent
capacity for enhanced total food production. Some
governmental regulation of total quantity of food produced
during the continuing emeryence of new technology may be
necessary to balance supply and demand in the short run.
Concern for food quality and food safe~y. There are broad
implications for the food and’ fiber supply of this country
regarding production techniques, the use of chemicals, and
processing and marketing methods. New research is required
to increase the confidence of the consumer in both the
quality and safety of food and fiber.

The growing concern for environment quality. The production
of agricultural products has associated with it the potential
for soil, water and airborne pollution. Increased use of

conservation ti1lage methods to conserve energy also offer
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potential problems with increased pesticide use. Research is
needed to evaluate the effects of pesticides on the biota
that make up the ecoloyical system in soils, on sofl
structure, and ultimately on water supplies. Accelerated
programs should be implemented to seek alternative methods
for insect and weed control including affordable biocontrol
methodoloyies.

In the document “Research 1984: The State Agricultural
Experiment Stations,” a serfes of priority opportunities for
agricultural research hes been identified. Expanded research on
tnese new priority opportunities would address the need identified by
Congressman Brown in his testimony on this subject last year. He said
at that time, “we [nation, congress, research system) have emphasized
applying existing knowledge and have failed to replenish our
intellectual capital The areas of priority opportunities include:

1. Biotechnology

2. Electronic Technology

3. Hatural Resources

4, Food

5. Environment

6. Agricultural Policy and Foreiyn Trade

There is good evidence to say.that the need for additional
research to support agriculture in the United States is profound.
There is also clear indication of existing opportunity in exploiting
emerging areas of science to address the needs of agriculture. What 1

believe must be identified now are the factors that will enatle
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continuing transition within State Agricultural Experiment Stations

and provide capacity to exploit available opportunities. The factors

enabling change in the ayricultural sSystem include the fol.uwing:

1.

2.

A strong base program. The existing infrastructure of the
land-ygrant {nstitutions and the State Agriculturael Experiment
Stations offers advantayes in capturing new initiatives
emerging from the base proyram of rasearch. It is essential
to maintain the health and vigor and the dynamic nature of
this base program broadly distributea throughout each of the
states.

Resources for people and equipment: Of the several
opportunities that have been identified by the State
Agricultural Experiment Statfons as being relevant and ready
for action, biotechnoloyy has received the Sroadest support
and adidresses the opportunities in basic biology most
explicitly. The biotechnology initiative was proposea
through the experiment station community for funding by the
USDA at a level of approximately $70 million. The
Administration's budget proposed te have $28.5 million of
this total of $70 million per year provided in the FY85
budget. Yesterday, Or. Bill Baumyart, a member of the
Biotechnology Committee of the Division of Agriculture of the
National Association of State Universities and Land-Grant
Colinges discussed in detail this initiative. His testimony
covered opportunities, proyram mechanics, resources, and

methods to assure accountability.
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The land-grant community has fully supported the
Administration’s recommendation for FY85 and is proposing to
the USDA that continued growth of the biotechnology
fnitiative be advocated for FY86. The recent markup by the
House Appropriations Committee for the Cooperative State
Research Service and relat2d USDA programs does not react
favorably to the proposal of the Administration for the
biotechnology initiative. Perhaps additional communication
about the relevance and importance of this opportunity and
the critical nature of timing needs to be undertaken by the
lang-grant community to convince members of the Congress of
the need for a more positive decision. As conveyed by Dr.
Baumgart vez -rday, the rescarch system most urgently needs
to exple. . che existing opportunity in biotechnology today
and the competitive grants program suggested for the
biotechnology initiative would be an effective use of new

resources.

Tae scientific personnel necessary to exploit opportunities
in blotechnology are already scarce and will becom2 even more
difficult to find in the several years that 1{e ahead. A
recent survey of land-grant {nstitutions {indicates
substantial turnover in scientific personnel over the next
several years. Replacements Oroduced in graduate programs
will not uniformly resupply the areas of need and will

certainly not provide the kind of talent necessary in

ERI

Aruitoxt provided by Eic:




1 Page Ten

|
|
3.

4.

5.

ERIC

Aruitoxt provided by Eic:

228

biotechnology in agriculture. It is very urgent that, as
part of the total resource package, we consider funaing for

the training of new scientists.

The bictechnoloyy initiative as has been proposed in the
Administration's 1985 budget does not specifically identify
the training of scientiflc manpower as an objective.
However, it is quite clear that this proposal will provide
major opportunities for yraduate student education in the
laboratories where such research will be conducted. This
adds increasiny twipetus to the neea for the biotechnology
inftiacivz W F(85 and in the next several years.

Involvement of broader segments of the scientific community
in agricultural research. We need to broaden the scope of
the total scientific involvement in agricultural applicatiens
to include the elements of the scientific population that are
not imminently related to agriculture but which could be
focused to address some of the basic research problems.
Development of intar-disciplirary strategies. [n lookiny at
the factors enabling change, 1t appears critical to develop a
stravegy that will create incentives for inter-disciplinary
research in order to create teams of people, rather than
individual scientists, to exploit the opportunities in basic
biology.

Pianning and Priorities. Tne Congress, as well as other
elements of government, have continued to review the plauning

process for agricultural research at the national level;
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these studies have provided relatively yood concensus as to
the nature of the present process and to the opportunities
for improvement. Generally, it {is apparent that major
changes are unnecessary in a system which is perceived by
most studies as functioning relatively well., A key to
developing a total program of research at the national level
is recognizing the highly distributed structure of the system
in the states and the relationship between this system and
federal research activity, The distributed system and the
methods used to meet the needs of local yeographic and
commodity issues is a source of continuing strength cerived
from the basic precepts of the land-grant sysienm
Intertwined with these processes at local and state levels
are activities on regfonal and national levels; these
activities allow the aggregation of commonly perceived
needs. A perspective emerges of pervasive issuezs and common
needs for consideration of decision makers at the national

level.

The document entitled "Research 1984: The State Agricultural
Experiment Stations,” includes a flow-chart which shows the
nature of the planning process and identifies the priority
setting process at the state and 1ocal level. This process
provides early reccgnition of problems ana allows research

managers to redirect resources to meet immediate needs. 1In
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addition, the process provides a capability to communicate at
the grass roots level, with the users and beneficiaries of
agricultural research.
for the State Agricultural Experiment Stations, an important
transitional phenomenon that is occurring in national
planning is the emergence of the Joint Council as an
effective and meaningful voice. Priorities identified at the
state and regional level are submitted to the Joint Ccuncil;
these can be readily seen in the excellent documentation on
need assessments and new initiatives. This Joint Council
activity demonstrates a major revitalization of the planning
process at the national level and has the desired effect of
dealing with broad pervasive issues rather than with the
details of individual research programs. :
The Subcommittee wishes to address the implications of
overproduction 1n‘ agriculture on the scope and content of future
agricultural research. As previously mentioned in this testimony,
overproduction is viewed by most policy thinkers as a transient
occurrence. Certainly, aygricultural research in the decades ahead
will need to factor in concern for overproduction, but, clear sight of
the fact that world food production will have to be increased
substantially to meet projected demand must not be lost. Increasing
the effective use of natural resources and other inputs for production
agriculture will have the effect of stabilizing production yields;
this same technoloyy can be used to increase supplies when warranted.

As has been 1indicated by the staff of this committee, a balance

Aruitoxt provided by Eic:




ERI

Aruitoxt provided by Eic:

232

Paye Fourteen

between production, corservation of resources and naintenance of a
quality cnvironment, are all necessary aspects of planning at the
state, regional and national levels.

Farm structure has underyone continuous change duriny the

development of modern agriculture in the United States. Nost people
who deal in agricultural policy believe that structural changes will
continue in this sector; disagreement arises over the rate of such
change. In many states, there is emerging a new brand of small farmer
or rancher who earns his living primarily in the urban environment and
lives in the rural environment as a matter of choice. These
i gividuals utilize agricultural resources and will demand, as
axpayers, that their needs and interests be fulfilled through
agricultural research and extension. The System needs to mike miximum
use of the total resource embodied in this new generation of rural
dwellers and assure that resources are invested in the most productive
manner. There will also continue to be, in most people's view, the
presence and need for large scale agricultural enterprise in the
United States.

Success ful management of all agricultural operations will require
sophisticated decision aids to economically produce large quantities
of food and fiber. Because of the technical complexity in modern
agricultural operations, the growing need for producers to underst and
and employ risk management, marketing strategies, and complex
evaluat fon of economic return, there has emerged a very urgent need to
provide decision aids. The computer, increasingly available at lower

cost, offers some exciting new opportunities to provide the kind of
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service 1hat is needed. The State Agricultural Experiment Stations
are deeply involved in adapting existing hardware and existing
capabilities for soffware development in a way that meets local and
regional agricultur2l needs. As attention is directed to the
development of decision aids for agriculture, more pressure {s placed
on the basic biological and economic programs of research in the State
Ayricultural Experiment Stations. A close relationship has emerged
between research and extension communities {in the land-grant
institutions to assure that early development of models and other
decision aids from research are successfully transitioned to “user
friendly" software and delivered to agricultural producers. In the
decade ahead, it should be possible to provide current and very
meaningful decision aids to all elements of agriculture on a \[ery
cost-effective basis.

The transition in agriculture, particularly as regards the
process of more effective planning and setting of priorities, has been
exemplified by the development of an explicit Six-Year Plan by the
Agricultural Research Service and by documentation developed by the
Joint Council. The State Agricultural Experiment Statfons sense a
need to clearly enunciate their perception of the natfonal
agricultural research agenda for input into the Joint Council planning
process. The Experiment Stations Committee on Organization and Policy
is presently reviewing the methodoloyy that will allow this
communication and planning to occur within the experiment station

community «
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Anaction agenda which has emerged from these early eftorts to
more clearly state the State Agricultural Experiment Stations thinking
on research needs is contained in the document “Research 1984: The
State Agricultural Experiment Stations.," In this agenda major
emphasis and highest priority is placed on nurturing and expanding the
base programs of research. In addition to maintaining the viability
of the base program there is all SO need to cipture the specific new
initiatives that I have mentioned earlfer in this testimony.

The priority opportunities identified in the State Agricultural

Experiment Station research agenda 2re:

Biotechnology - Research is moving the agricultural production

system towards a new science based on the capacity to
manipulate and modify plants and animals, using recombinant

DNA and other new technology.

Electronic Technulogy - Rapidly developing electronic

technologies are adding capacity and new capabilities to
modern research. The incorporation of computer technology in
agricultural production also offers significant new
management and communications tools.

Natural Resources - New technologies, incentives and production
systems must be devised to increaseefficiency of resource
use and encourage conservation of natural resources.

Food - Safe ana wholesome foodstuffs are major national concerns.
Improved production practices, new storage and preservation
techniques, and thorough understanding of nutrition are

pressing research needs.

£y
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Environment - Substantial need exists for full ecological
understanding of agricultural production system components
and increased awareness of social implications in technoloyy
development .

Agricultural Policy and Foreign Trade - Maintenance of strategic

agricultural strength requires a federal policy which links
the economic strength of agriculture, production efficiency,
with the best potential markets,l export sales.

I would like to conclude my testimony by summarizing and
reiterating four points considered by the Experiment Station
Committee on Organization and Policy as key aspects of any
deliberations on the American agricultural research system.

. 1. The broad base programs of the State Agricultural Experiment
Stations form a continuing strong national resource. These
programs are dynamic, responsive, and successful. The base
programs provide an infrastructure upon which to implement
new initiatives that will address the critical issues facing
agriculture in the future.

2. The decentralized system of national agricultural research in
this country represents a strength, not a wezkness. Planning
should be encouraged at the grass roots level and the
capability of the system to aggregate isses for priority-
setting and funding strategies should be récognized. There
is very strong benefit associated with agricultural research;
a benefit which far exceeds the cost. While overproduction

of food remains a possibility, agricultural research should
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be viewed as the glue maintaining an infrastructure proviainy

for short term solutions to economic problems and long-range

cures to world food demand.

3. A substantial metamorphosis of the State Aygricultural

Experiment Stations is underway. The system is retiining the
strength associated with a distributed decision-makinyg
process and addressing the needs of agricultureon a local
and regional basis. It is doing an effective job of
coalescing pervasive issues so they can be considered for the
allocation of limited but important new resources. The
ability of the existing and emerging systems of planning for
the national programs of agricultural research appear to be
going in the right direction. This process can be
characterized as maintaining a sharp focus on specific issues
at the local level yet retaining a crisp identification of
pervasive issues at the national level.

Finally, as the federal system must inevitably deal with the
question of total available resources, we fully recognize
that there is need for continuing inquiry into the nature of
agricultural research and the value of overall payoff. We
believe the economic assessment and critical pathway analysis
that nas been identified as being crucial for agricultural
research 1s done explicitly and in substantial detail at the
state level. As the process begins to agyregate more general
pervasive issues, the use of the critical pathway technique

becomes more difficult because of the broad implications that

c&l&ggg




237

Page Nineteen

are related to any single national issue that is raised.
Honetheless, it is the expectation of the State Agricultural
Experiment Station system that increasiny efficiency can be
placed in the analysis that leads to the distribution of
resources to support broad national initiatives in
agricultural research.

Thank you for the opportunity to speak to you today about

agricultural research planning and policy and agricultural research

opportunities,

O

ERIC

Aruitoxt provided by Eic:




238

Meeting Future Needs for U.S. Food,
Fiter, and Forest Products

Kenneth R. Farrell, Director
National Center for Food and Agricultural Policy
Resources for the Future
Mr. Chairman, I welcome this opportunity to discuss implications of the
RFF report, "Meeting Future Needs for U.S. Food, Fiber, and Forest
Products.” The report was prepared in 1983 under contract with the U.S.
Department of Agriculture as part of the Needs Assessment conducted by the

Joint Council on Food and Agricultural Sciences. The report {3 included in

itx entirety in the Joint Council Reference Document: Heeds Asseasment Cor

the Food and Agricultural Sciences, January, 1984.

My statement is limited to twc aspects of the report - (1) methodology
and reliadbility of projections, (2) major inclusions and implications for
long term research and education planning ~ and 3oxe observations
concerning the usefulness of economic projections and "eritical path

analysis® in research planning and priority setting.
1\

1. Methodology and Reliability of Projections
The RFF report was designed to provide insights ;.nto two major
questions: (1) what are likely levels of effective (cormercial) dezand
for U.S. food, fiber, and forest products by the years 2000 and 20207, (2)
what are the likely capabilities of the United States to respond to such

demands?

Statement at hearing of the W.S. House of Representatives, Committee on
Agriculture, Subcommittee on Department Operations, Research, and Foreign
Agrioulture, Washington, D.C., June T, 1984, The vieus expressed are
solely those of the author and in no way constitute a statement of policy |
of Resources for the Future.
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In approaching the first question, it was necessary to assess not only
demand prospeots for food, fiber, and forest products in the United States
but also demand, and supply prospects for such commodities in other regious
of the world as a means of assessing potential export demand for i1.S.
cormodities. Conceptuslly, effective (commerolal) demand was treated as
being determined by these factors: population, consumer income, and
national policies which not only affect population and income growth but
govern or strongly influence the price of food, fiber, and forest products
and their availability through trade.

The supply of food also was viewed as being a function of three
factors: the land area and other natural resources devoted to crops, .
livestock and forestry produstion and the quality of those resourcess
available technology and the resulting crop, livestock, and forest produot
yields; and national policies which affect resource development, research
and technology, availability of production requisites, and the seconomic
incentives for farmers to invest in the production of food ang fiber.

This basio conceptual molel was systematically applied to the countries
of the world grouped into 12 regions on the basis of geographical proximity
and similarity of economic syrtems (1.e., whether market or centrally
planned uconoates). Cozmodities wsre treated in major groupings, inocluding
cereal graina, ollseeds, fibers, and livestock products of meat and milk.
The study foouses on food and fiber consumption (effective demand) rather
than requirements. The difference is important because projections of
oonsumption take into account the constraints imposed by economic and
physical conditions, constraints that are important sverywhere, but

especially in the poorest regions. Assumptions were that domestic demand

cﬁ
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w11l be satisfied first by domestic production, any surplus will be
exported, and any deficit will be met by lmports.

The analytical approach involved a detailed examinat. * the relevant
trends of recent decades, with emphasis on population incone, *ood
consunption patterns and consumption policies, financial conditions
{trads,, payments, foreign exchange balances, and debt), land developtent
and availability, land use, mechanization, fertilizer use, crop and
livestock ylelds, and production policles. The purpost was to understand
the forces causing those trends to develop as they did. In the next step,
najor trends were projected into the future to ascertain long-term patterns
of production, consumption, and trade. The process involved detailed
consideration of whether projected trends might be expected to pertain in
the future, and if so, what the most plauzible outcome at various times in
the future night be,

This approach was applied to each region individually, and then the
results aggregated to obtain globdal totals. If the results of an initial
iteration proved implausible, the likely causes were identified and the
projections modified. This process was continued until a plausible,
consistent set of regional and aggregate projections resulted. The
comparison of the projections of apparent consumption with the quantities
supplied (f:roducuon) indicated the extent of imbalance and the impli-d
vorld trade.

The st.dy did not explicitly project prices. In the short run, prices
We 4 assuried to :hange in accord with relative changes in supply and demand
of contodities in the various regions. This implies a trend toward higher

prices in those regions whera food deficits were projected to increase.




L]
Overall, and for the 20-year period as a whole, real prices on a global

ba3is are assumed to approximate those of 1979-1981.

The study involved analysts’ evaluation and Judsment of future

developments, espacially regarding policies and their impacts. Such

Judgments attempted to incorporate frequently disparate information desmed

relevant to forces driviag the important trends. Study of previous

policies and their apparent success or failure provided a basis for

a3sessing whether they are likely to be continuad into the future or be

substantially modified and in what fashion.

With respect to the ass'ssment of U.S. long-tera productive

capablilities for food, fiber, and forest products, we draw extensively upon

numerous reports concerning the current and prospective availability of

natural resources and other production inputs, current and prospective

production technologies, and long-tera trends in resource use and yields of

sajor crops. In many respects, this phase of the project consisted of a

synthesis of current information and knowledge about the agricultural and

forestry sestors. Thres crop yield scenarios were developed (static

yields, adjusted trend yields, and "high-tech” yields) and explored with

respect to implications for resource use, onvironmental quality, and

econonic variables.

I cannot stress too strongly that the results of our assessment are not

predictions or forecasts of what will ha,pen. The future remains uncertain

and unprediotable for mere mortals! Ou projections can best be viewed as

central tendencies of future change - a gensral path of change - based on

trends of the past anusr.ed by our best judgment of their applicability in

the future and realization of key assumptions which undergird Jhanges in

demand, supplY, and trade.
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Numerous assumptions, Plausible assumptions from our perspectives, were
involved at every stage of our assessment. Among the most critical were:

e - Population: generally populaticn growth ratas are those
of the World Bank which provide for declining rates of growth
on a global basis and in most regions of the world into the
21st century. These rates may nonetheless underestimate the
rate of decline bzsed upon recent U.N. data. Because of the
large absolute population levels we are dealing with, even a
modest variance in the growth rate would yield a large
numerical change in population, e.g., a change of .05
percentage points results in a change of 65 million in
population.

° Economic Growth: we assume substantially slower total
and per capita economic growth on a global basis for next
decade or two than in the 1970s. Here too, small changes in
growth rates from those assumed could have signifioant impact
on effective demand for some commodities, e.g8., a .05 percent
change in por capita economio growth could change demand for
meat by nearly 8 percent from that we have projected.

[} Consumption Patterns: we have assumed that consumption
patterns will continue to be influenced by changes in income
largely as in the recent past. Although we have attempted to
reflect ongoing changes in diet, it is possible that actual

. consumption patterns will deviate substantially from those
projected depending upon changes in incoms distributlon, :he
stage of economic development, and changes in knowledge
concerning nutrition.

] Availability and Prices of U.S. Production Inputs: we

assuned that supplies of commercial production inputs as a

whole will be readily avai‘able at prices increasing at about

the same rate as goneral price level increases in the economy

- i.e,, at stable real prices. But energy prices ara tenuous

and potentially volatile.

Given these caveats, it is olear that the "reliability” of our
projections hinges importantly on whether our critical assumptions are
realized, Other analysts night have adoptud different assumptions and
accordingly reached Jifferent conclusions. As a forecast of what will be,
our results are obviously subject to very wide "confidence limits.” It is
important not to claim or expect too much of our conditional projections.

There can be no assurance that the developments based on past experience
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which undergird our projections will extend into the unstable, unoertain
future. Indeed, it seems likely that some such trends will not persist as
nex constraints and opportunities emerge. But the preoise "turnirg points®
of seoular trends and relationships cannot be predisted, and projections to
some distant point in time reveal little of the year-to-year events along
the path of development. Unprediotable discontinuities induced by actions
of humans and nature may cause performance to swing widely for short
periods around secular trends. Such possibilities are proportional to the
time horizon being considered.

The foregoing caveats are not to suggest that the future must norely
"happen." The uncertainties whioh pervade the future and our inability to
forecast it should not be cause for failure to tuke present actions to
shape the future. The analysis, judgments, and conolusions in our report
are intended to be useful for discussion and for decisionmakin3y by those in
position to influence the future by present and future actions. But they

are without clairvoyance.

2. Major Conolusions and Implications

Our report oontains a six page summary of conolusions and implicatiors.
From those conolusions, I single out which we believe have the greatest
ixplications for science and education planning and priorities.

1. Although the U.S. agrioultural and forestry sectors appear to have
the potential oapability to meet Projected growth in derand to the year
2000 at real prices approximating those of 1979~81 without new major break-
throughs in technology, the longer term prospeots are more formidable. By
2020, production of major crops may need to be increased T0-100 percent.

Without continued growth in produotivity from technologies yielded by
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research, there would be increased pressure, perhaps inordinate pressure,

E

O

on the natural resource base, increasingly serious environmental problems,
and ulbimately, higher real costs of food, fiber, and forest products.
Given the long gestation period for many types of research, a steady strean
of investment will be required in the course of the next two decades to
meet those long-tern needs.

2. The growth ir. demand for U.S. products is likely to be highly
unstable around the central path of development we have projected.
Although U.S. productive capacity appears ad?quate to meet demand on
average over the next decade or two even with existing technology, it 1s
important to continue to invest in productivity~enhanoing research as a
means of maintaining competitiveness in world markets and as a contingency
against the unexpected and the unpredictable vagaries of weather and public
policies at home and abroad.

3. Expansion of productive capacity to the 2ist century will not be
without its costs and hazards. Expansion by pore extensive use of land and
water resources may bring not only higher economic costs of the resources
thenselves but risks of further environmental degradation through soil
erosion and water pollution. But expansion of productive capacity by :;:ore
intensive use of current high technologies also will have costs and pose
hazards to the environment and the food chain. A shift toward greater
dependence on cash crops and increased use of chemicals could enhance such
hazards.

4, Future public investments in agricultural and forestry research
should be based on more than generating technology per se or a simple
wmultiplication of product output. Emphasis will be needed on the

development of soclally appropriate technologies that take into account not
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only agricultural and forest produot needs but also national goals
concerning .environmental quality, natural resouroe conservation, human
health and nutrition, and other sometimes competing sooial Eoals. in
addition to investzents in the physical and Siological solences,
investmonts will be neaded in institutions whioh Sovern the use of
teohnology, in human development, and in sooial science research to improve
understanding of humes and institutional behavior.

5. To attain the stream of appropriate technologies and institutions
needed for the 21st century will require purposefully designed solence and
education policies and strategles predicated not on the circumstances of
the moment but on peroeptions of the needs in a distant, uncertain future.
It is estimated that to meet demand for food, fiber, and forest produots
approximating that projected in this atudy for 2020, publie funding of
research will need to be inorsased at a compound annual rate of 10 percent
between 1983 and 1994, with funding betwesn 1994 and 2020 maintained »¢ the
real investment level of 1994 and as a oonstant proportion of the valus of

agricultural and forestry output over the UQ years.

3. Long-Term Projections, Research Planning and Priorities

One of the questions posed in Your memorandum announcing these hearings
was how suoh projections as those just summarized might be used in
estaolishing research priorities.

As already noted, long-term projeotions should not be regarded as
long-term forscasts, There is nothing unevitable about the outoomes of any
set of projections. At best, such projeotions within the limits of
assunptions, methods, and Judgment of 2aalysts can suggest general

npressure points™ which might develop in the system. In that sense

O
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proJections may be useful to research planners in formulating long range
strategies to avoid or alleviate such pressures. For examples, our
proJections suggest that U.S. agriculture will become increasingly cash
crop and export dependent in the next 20 years. Soybeans and feed grains,
particularly corn, are likely to experience the most rapid rates of demand
growth. That development portends expansion of cultivated acreage for
those crops in Midwestern, Delta, and Delta states by withdrawal of land
from pasture, double cropping, and expansion of cultivation on marginal
land. It also implies more intensive cultivation using high-tech methods.
In coabination, such adjustments suggest the likelihood of inorezsed soil
erosion and environmental problems in the absence - new technologies and
managenent regimes. Such possibilitizs suggest the need for research to
counter such tendencies.

VWater srzuws likely to become increasingly costly in the decades ahead
xwlch conssquent economic effects on regionsl produotion patterns. Research
in technologies to improve water-use efficiency and institutions to
encourage rational allocation of water among competing uses would seen to
be of high priority for agriculture at least in the Western part of the
country. '

If as suggested in our report, export markets are likely to be the
"flyuheal® of future growth in agriculture, research to assist in
identifying export market opportunities, adapting produot characteristics
to requirements of foreign markets, improving the-efficiency of export
product delivery systens, and in the design of new or improved "value-
added" products may be of high priority. It is obvious, however, that
research by itself may be insufficient to resolve potential problems or

achieve desired publio goals for agriculture. Other types of poliocy




E
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ad justments may need to zccoapany research and development to encourage
appropriats resource use adjustaents.

Perhaps the single most important implication of our projections for
research planning is the need for continued investment in productivity-
enhancing technology to meet long-term, unsatable, and uncertain world
demand. But such technolosy should be compatible with long-term public
goals concerning natursl resources and quality of the natural environuent.
Technology affects pecple and institutions in different, uneven ways.
Thus, if society gains from investment in agricultural research as
indicated in many studles, we should be concerned about how those gains are
distributed and with institutions and pollicles co assist losers in

ad justing to changes induced by teohnology.
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TESTIMONY OF MICHAEL J. PHILLIPS, PH.D.
PKOJECT DIRECTOR, FOOD AND RENEWABLE RESOURCES PROGRAM
OFFICE OF TECHNOLOGY ASSESSMENT, U.S. CONGRESS
BEFORE THE
SUBCOMMITTEE ON DEPARTMENT OPERATIONS, RESEARCH, AND FOREIGN AGRICULTURE
OF THE HoOUSZ COMMITTEE ON AGRICULTURE

ISSUES IN FOOD AND AGRICULTURAL RESEARCH

JUNE 7, 1984

Mr. Chsirman and Members of the Coumittee:

Thank you for inviting the Office of Tachnology Asssssment to appear
before you today. I am Dr. Michsal Phillips, the Project Director of OTA
assessuents that have focused on sgricultural resesrch snd curreantly the
director of the aseessmant "Techaology, Public Policy, and the Changing
Structure of Amsrican Agriculture.” My purpose today is to comment on
those items in your Chsrter for these hesrings where OTA, through its

past snd ongoing studies, csn contribute.

|
|
|

1. Impact of the Needs Asseesnment Study

For the past yesr, I have had the pleasure of being invited by the Joint
| Council and ite staff to be s part of the procees of determining the long-tern
| needs for food, fiber, and for;ct producte and of detaraining the research

required to meet the identified necde. This hcs been a long snd arducus tssk

! for the Joint Council. The Council sud its stsff sre to be comsended for the

d t Needs A nt for the Pood and Agricultural Sciences thst for the

i first time repreesnts s brosd consensus of the agricultursl resesrch community

‘ on the moet urgent neede 1n the food snd agricultursl ares. Hovever, 1 hssten
to add thet the document is too genersl to be used ss & planning document for
specific research topice. Perheps the Joint Council S-yeer plsn and the
annusl Priorities and Acconplishments reporte required by the Food and

Agriculture Act of 1981 will provide this specificity. Every effort nceds .
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to be made to have these reporte reflect the priorities of the long-term Needs
Aesessasnt.

The Agricultursl Resesrch Service releseed ite long~range plan in
Februsry 1983, It e difficult to compare the ARS plan with the Neede
Aeseesuent, einco the latter is concersed with the whole ressarch eystec end
the former with only one part of the eystem. However, the genersl findings in
both reports ere not in conflict. As the Joint Council completes its work on
the S-yeer plan end the sanual Priorities snd Accomplishmente reports, & wore
sccurste comparieon then can be made with the ARS plar_\.

The Cherter for thase hssrincge ssked vhather or not the Joiant Council
and Usars Advieory Bosrd ehould be involved with setablishing wore deteiled
priorities. Such e tesk is wore sppropriete for resssrch sdainietretore and
scientiete. The Joint Council end Users Advisory Bosrd cen batter provide
guidance on how ovarall priorities may need to ba adjueted to meet the moet
preesing needs,

The Cherter seks vhether 8 greatsr use of econcmic snalyaie ie nesded in
setting priorities, Economice is being used more to determine if s problea is
significent. A nunber of leading economists were used in prepsring ths Nesds
Assessnant. Howaver, the econouics discipline ss vell se other dieciplines,
such as sociology, engineering, life sclences, snd others, sre not used to e
grest extent in dsternining if the tachnology selected to address ths probles
is expected to have a socielly desirsble outcome.

2. Ramificetions of Supply/Demand Projections

Supply/denand projsctions for the next 15-20 yesrs indicate thst export
trede will be increesingly importsnt for Americsan fermere. Host observers,
however, sgree that the tremandous surge 1a U.S. sgricultursl expotrte

vitnessed during the 1970’s is not likely to be repested. Hovaver, thet doss
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not mesn thet tssearch to incresss productivity--i.s., ths ratio of output per
unit to totsl input--should be sny lcss laportsat. To be compstitive in world
markets will requirs significent incresses in productivity. However, a
productivity messurs doss not include such fsctora ss envirommentsl, social,
or structural lapacts of tschnologlas. It is hoped that incressed
productivity is coapstibla vith long-tam austsinabls production.

One of ths potsntially largsst payoffa in tha food snd agricultural

export warkst is for high-vslue, procassed fam producta. World trsds in

|

|

|

high-valus faru products grev fast snough over the 1970's to surpass ths trads
in bulk ferm products that traditionally dominsted world trads. The U.S. hes
besn hard-pressed to compete in the high-valus vorld food warkst.
Tschnologles to incresss productivity in the posthsrvest ssctor could
contribute significently to sscsblishing the U.S. ss a major coapstitor in
this markst. In fact, many of ths opportunities for advsncsa in posthsrvest
cupsbility may be “high tsch® and might be most opportuns for ths U.S.
However, ss I testified in this Subcoamittee's hearings lsst yssr on
sgricultursl ressarch, posthsrvest tachiology resesrch hss basn neglectsd for
wany yesrs. With ths emergsnce of the high-velue sxport market, thsra is all
the wore roason to evsluate ramourcea sllocated to this ssctor. It should ba

noted thet in its 6-yssr implamsntstion plan, the Agricultural Resesrch

|

Sstvice plans to devota mors resources to ths posthsrvest sector.

3. Tschnology snd farm Structure

A grest deal of interest continues gbout the rslationship betwesn

technology and farm structura, This Subcomnmittee, along with two other

subconaittees of the House Agriculture Committse and four othsr counittees

of Congrsss, requested OTA to conduct st aa nt of emerging agricultural

technologies and their relstionship to public policy and changing fam
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structure. OTA ie nov vorking on this asecesnsent. The purposs of the project

{s to: 1) datermina tha moet likely picture of U.S. sgrizulturs in the yesr
2000 with attending iepacts, 2) axplain how tachnological advencea may
influence thie picture, and 3) ecalyre public policies to mitigate poseibls
sdversa impacta or to take advantage of potantisl benefits.

Pindings from the sesesesmant thst relete directly to tha 1985 Fars
3111 will be availeble later thie year. Preliminary findinge Indicate that
eaerging tachnologiea in biotechnology and communicetion and information
technologies will play a very important role in atructurel chenge given
present public policies. Theee technologiee will be epplicable moetly,
for economic end technical efficifency ressons, to large, integrated faruing
oparations.

There are many policy quastions to raeolve including: 1) Who are tha
baneficierice of presant fara policiee? 2) Whst ere the impacts of lese then
10 percent of all farse producing over 90 parcent of the food end fiber for
dosestic and world markets? 3) Ara baesic changes needed in commodity
policies? 4) What ie the role of USDA and land-grent universitiee in
ssaisting 90 percant of the farms thet produce only 10 percant of the U.S.
food and fiber? 5) In what form should tha assistance be?

The OTA ssecasmant will estsblish the ralationshipe smong: emarging
technologies, current public policies, and chenging farm structure. Wa hope
to be sble to indicate the most importent relationshipe eo thet policymakers
vill know whare the key pressure pointes ere. Our goal is to provide
policynekers with a picture of vhat the sgricultural sector will look 1like ae
ve enter the 2lat Century vith all the astending impects that go with it. 1If
policymekars ara satieficd with vhet they ses, probsbly little, if any,
chsngee in public policy will be needed. 1f, howevar, they do not like vhst
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thay see, they may drsv upon the study's or other policy options to mitigats
the negative impacte.

4, Blotechnology Initistivas

; !:ggd-gnnt universizies vare created by Congress to serve the public.
The egricultural componsnt of the land-grent universitiss has uniqus
responsibilities to conduct end extend rssults of roessrch for the putlic
benefit. Traditionally, thoss resserch reeults heve besn reedily end freely
aveileble to the public = heving no privete propsrty or exclusivity rights
atteched to them. Historically, research, whoss results wers to be held fa
confidence ot heve privete property rights atteched to them, vas frovmed
upov  Policy chengee that heve occurred over the past 15 ysars hold the
potsatial for eubstantially chenging this treditional ready end fris access
concept of land-grant university research. Some chengee have slresdy
occurred; othere have tha potentisl for occurring very repidly.

Quaestions of how land=grant universities aight sdjust to thess
developmante have besn the subjsct of extensive etudy. However, the

fepact on the uniqua neture or “eocial contract” of ths land-grant

Policy chenges regerding propsrty rights in egriculturel reeserch had
their origin in the snsctmect of the Plant Variety Protection Act of 1970,
Previously, patsat protsction fn plente vzs liwited to sewxually reproduced
waterfal -- mainly orchard fruits snd ornementsl flowers. The Plant Varisty
Protection Act, amended in 1980, provides thet a breedsr of & new, stable, and
uniform variety of sexually reproduced plante can restrain other assdemen from
teproduciog and eelling thet varisty for 17 yssrs.

0f poseibly grester eigaificance vas the 1980 landmark U.S. Supreme

systam has received little sttention.
Court dacision, Dismond ve, Chakrsbarty, which held thst ths inveator of @
1
|
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new micro-organien, vhosa invention otherwies met the legel requirsmenta
for obteining e patsat, could not be denied s patent solsly btecauss it wes
slive. Thia deciefon opsned _he door for patenting of potentislly ell new
producte of the biotschnology ere.

Since the paseege of the Plant Veriety Protection Act and tha Chakrebsrty
decieion, privats sector intarest in egriculturel rasaarch hes mushrooamed.

OTA found in the atudy Comnerciel Biotachnology: An International Anelysis

thet thers ware 61 coupsnies pursuing applicetions of biotachnology in snimal
sgriculture and 52 companies epplying biotachnology to plante in 1983. Tha
coupanies involved renge froa asteblished sgriculturel chemical auppliare
such es Monsanto, DuPont, Dow, Eli Lilly, and Americen Cysnesid to new
biotechnology firaa such ss Gsnsntech, Bilotechnice Internationsl, MGI,

send Genax.

Most of these firna heva developed their own in-house ressarch capsbility
eaploying molacular blologista, biochemists, geneticiste, plant breedars, snd
veterinariens. While tha eaphesies in plant end animal science in the pest wee
thet of sslection end braeding for epecific desired treite, novw the emphesis
hes chenged to undarstending the fectors that control the genstic treits end
overtly changing thea. Progress is elreesdy being uade with growth hormonas,
veccines, and herbicide-resistent veristise. Saveral genatically engineerad
producte sre vary closs to baing sarketed cornarc].nlly.

Reletionshipe are aleo daveloping betwesn many of thesa firme and
universitiee. FYor sxample, Monssnto has & S-year, $23.5 aillion contract
with Weshington University under which individuel resesrch projects srm
conducted. At Stanford Univetsity, saix corporate sponsors (Genaral Foods;
Koopars Corporation, Inc., Bendix Corporation, Mead Corporetion; end Mcloren

Power and Paper Company) contributed $2.5 nillion to fora the for-profit
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Zagenics and tha not-for-profit Cantar for Biotac™ ology Resssrch, MNichigan
Stata University created Nsogan to sask venturs capital for limited
partnarships to davelop snd market innovations arising out of resserch.

Tha formation of Neogen pointa up a significant prodlem being sncountersd
by the universitias in the biotschnology sra. Naogen wes formed, in pare, for
the purposs of rataining faculty menbers who sra receiving offoers from
biotechnology compenias. In Meogsn, faculty members ars sllowsd to davelop
their sntrepreneurial talent and the sssociated financial rewerds, while
renaining at the university.

Tho formation of Naogen reflacts the raslity that blotachrology
davalopmant is resulting in or has the potantisl to rasult in & substentisl
drain on university basic snd spplied ressarch talent. If leading feculty
mambars are not overtly hired swey from universitiss, thsy may forn thair own
coapanies or becoms cousultants. Tha sstsblishment of biotachnology propsrty
rights hes substantially heightened scisntista' intsrast in privats sector
employnsnt opportunitiss. In the process, questions have arissn over vho
maintains the property right =— the university, the privata firm, or the
scientiast,

In the Weshington Univarsity-Moussato cess, the University retains
ths patent r!:xhtl vhils Monsanto hes axclusive licensing rights. In Engenics,
Stenford likeviss gets the patent rights while the Center and the eix
corporata sponsora racsive the royslty-besring 1icenssa. MNaogen will buy
patent rights from Hichigen State University vhils the invaator will get a
15 parcent royalty or a stock option ia Neogen.

Today, such privata sactor arrangements with lend-grent univeraities
intagrata businsss into the university febric vhile pravicusly tressting

govarnmant-business tias at arws-length. Questions davelop over who controla
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the uaiveraity resesrch sgends, the sllaglance of scientists to their
university esploysr, the willingness of scientists to diecuss ressarch
discoveriee having s potentislly patantable product sssocisted vith then, and
potential favoritiss shown particular compenies by the university becsuss of
thedr tesearch ties.

Thie coatroversy hes csused the lend—-grant Agricultursl Experiament
Station Connittee on Folicy (ESCOP) to express publicly its concerns snd
davelop guidelines to desl with thess biotechnology tesuss.

It should be pointed out thet thess Lesues are not new to society. The
blo—medical field in particulsr has besn desling with these issues eince the
late 1970'e. R. C. Hardman, in the srticle "Univarsity-Industriel

Relationships® in Cancer Investigation, diecusses the controversies

surrounding these isauss sa thay relate to nonland-grent or private
univarsities in the bio-medical srea. These relationships betwesn the private
sector and private universitiss have been flourishing end ss Herdnan stataes,
“Universities have concluded today as they have in the past, thst the
industiial fnterfece ts velusble.” Indead Congress, by passing patent law
azendzents in 1980 to eimplify the fresswork vherein not=for—profit and amall
businesses Say engage in university-industry relationships, has indicated ite
intent in this ares. And President Resgen, to the legally sllowable extent,
hes extended thess benaefits to lirge tuainesses by Executiva order.

The public policy quastion is whather or not land=-grant universities
chartered by Congress and publicly funded on e continuing basie by
sppropriations are to be conaidered unique. If 0, thass ad Justaente iwply
in part that potantial basic chenges in the relstionships betwesn land-grent
universities and the public may be forthcoatrng.

EY
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The advent of patsnt rights, exclusive 1icensing, snd privats ssctor
investment vis joint venturss snd contrsctual srrangsments in public ssctor
rasrarch have the potsntiel for chasging the distribution of benafits from
land-grant resesrch discoveriss.* This occurs for at lssst four ressons:

@ By sxclusive liceusing or trensfor of patent rights tc privats firms,
the right to uss discoveriss is no longsr frasly aveilsbls = even if
information on the discovery iteslf is fresly sveilabls.

s Cortain individuals and/or firms ars confsrrad the becefits of
specific land-grent ressarch, to a potentislly unfair advantsge over
others. Without such transfer of righte, ths bensfite ars sveilebdle
to snyons vho sdapts ths discovery to commarcisl use.

¢ Ths costs of ths ressulting discovsriss srs internalized in the prics
of the rssulting product. The price ths public pays for the product
sleo includss profits sssocisted with the conferrancs of ths rights.
Thus it can be srgusd that soclaty peys for both ths cost of ths
resssrch and for its benefits, Without the conferrents of projerty
rights, prefits sre minimized by compatition.

s Privets sector—-public ssctor inequities srs virtually sssursd in say
grenting of resssrch proparty rights to sny individual firm. This
occurs bscauss with a relstively small ,rivets ssctor investment thars
is accsss to a much brosdsr rengs of curreat snd prior rssesrch.

The srgument doss .ot, however, flow exclusively sgeinst ths conferrence
of privsts ssctor property rights by lanl-grant universitiss. Thers ars st

1sast thrss main countsrbslsacing srguments:

* Siwiler iaplicetions may slso exist for ARS rssssich to the sxtent thst
patsat rights snd sxclusive licensing srrangsments 2rs created by ARS.
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e With ths conferrence of privats property righte gnd ths sseocisted

privste esctor investzent, the quantity of resesrch discoveries may

increses. A study by Robert Evenson st Yale, for example, found 2

eharp accelerstion in privste plsnt breeding progrsns sfter the 1970

Plent Vsriety Protection Act was enscted into lsw. Over 1,088 patent

certificates vere granted by Fsbruary 1, 1583,

o Without land-grunt university involvement in privste sector funded

resesrch, it may not be able to retsin ths top quality scientists ¢
needed to conduct cutting-edge sgricultursl resesrch. In the process,
the sgricultural resesrch, extension, and tesching progrsms would sll
euffer.

e Finally, patent monopoly rights say be necssssry to attrsct the
capitsl investment needed to translats land-grant university
scisntific sdvances to coumercisl reslity. H&:hout_ such proprietary
protection, n°  Jimscuveries may not be able to compete for resources
for developrant to marketsblz products or tachnologies snd thus public
aveilsbility.

If policymakers desire thst land-grant universities not confer property
rights, it will be necesssry to provide the level of funding whsreby they csn
conpete with nonland-grant or privste universities who ronfer guch righte.
That is & basic public policy decision =- naybe the moet basic decision since
the land-grant system wse crested ovei s hutdred years ego. Surely
sstablishment of proprietary patent righte, exclusive licsnsing, snd privste
sector investment in land-grsnt universities needs csreful ssssssment snd
sxplorstion of the issues by policymskers with the welfare of the
universities, the scientific enterpriee, and the public in mind.

Thunk you for inviting me to testify Mr. Chairmen. I would ba hsppy

to try to answer sny questions.
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STATEMENT OF DR, WILLIAM E. MARSHALL
CHAIRMAN, NATIONAL AGRICULTURAL RESEARCH AND
EXTENSION USERS AQYISORY BOARO
BEFORE THE U, S. HOUSE OF REPRESENTATIVES COMMITTEE
ON AGRICULTURE SUBCOMMITTEE OM OEPARTMENT OPERATIONS,
RESEARCH, AND FOREIGN AGRICULTURE

My name fs William Marshall, President of the Microbial Genetics Division,

Pioneer Hi-Bred International, Inc., of Johnston, lowa. I am testifying today
as Chafrman of the National Agricultural Research and Extension Users Advisory
Board, I wish to thank Chairman Brown and the members of the Subcormittee for
this opportunity to place before you the opinions of the private sector as

expressed through the 25 members of the Users Advisory Board.

As you are aware, the Users Advisory Board was established by the National
Agricultural Research and Extension Teaching Policy Act of 1977 to provide
information and independent advise to the President and Congress on issues of
concern to users of agricultural research and extension services. Copies of the
Board's reports for the past year have been distributed to members of this
comnittee, Today, 1 would like to briefly apprise you of some of our primary
concerns. Before I speak to the individual sections requested in your letter of
May 8, I would 1ike to put into overview the Board's frpressions of agricultural
research in America today. The Boar¢ is proud of the accomplishments of our
agricultural rescar. institutions. Its accomplishments are heralded around the
world., There {s, however, a concern that the world has changed and thut these

changes are placing new demands on our agricultural institutions. It is the
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feeling of the Board that these new demands do not translate directly into new
dollars for additional research. It is true that agribusiness has grown and
with it agricultural research must also grow. We are more concerned, however,

with prioritization, focus and redirection of existing as well as new programs.

Our discussions 1ead to recommendations in two broad areas. The first challenge
{s to broaden the disciplimry reach of our Experiment Stations and the

Agricul tural Research Service. It is the strong feeling of the Board that
disciplines, particularly those related to biclogy, should be brought into the
experimental designs and teachings in our Colleges of Agriculture in a more
direct and effective way. Secondly, fnput costs have escalated more rapidly
than yields or markets. Economists and more specifically agricultural
economists should focus their efforts to understanding the new picture of world
farming and work riore closely with researchers to insure that our technical
programs, if successful, will provide economic benefit to our farmers,

agribusinesses, and the Nation.

We agree that biotechnology in agriculture should be given highest priority and
focused toward major objectives of large economic benefit to American farming.
We feel the area of reducing input costs and preserving our natfonal rsources to
be two areas where biotechnology uniquely provides a significant potential

benefit.

262
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With that as an overview, 1 would like to turn to each one of the {issues

which you requested.

In gy opinfon, the best way to encourage greater use of economic and critical
path analyses for setting priorities is to determine what economic benefits will
be derived from successful research. What are the economic assumptions which
lead an investigator to pursue a particular research goal? The challenging of
economic assumptions {s an exercise that often helps the scientist plan his
strategy. The Joint Council and the lisers Advisory Board mdy be the Boards most
capible of probing areas of economic assumptions - since they represent the
producers and users of research. 1 do not believe that more detailed priorities
or explicit rationale is wise. What the UAB often finds is that the research
objective, per se, needs more explicit rationale, not the detailed approach.
Researchers continue to work in a specific field because it is familiar. NWe
have to develop re.earchers that are flexible in their disciplines as well as

problem sol ving,

The supply/demind projections should certainly be used in setting priorities.
We feel there is a need for the Joint Council to place greater priority on
environmentally desirable technologies. Increasing yields does not assure the
consumer that the soil, water, and air will not be demaged for future

generations. The Users Advisory Board feels that the Joint Council should
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examine ways to decrease input costs while maintaining yields. Between 1979

and 1982 input costs have risen 30 percent, an average for all commodities.

This increase is due largely to the cost of capital as well as increased costs
of petroleun. The farmer's margin has been shrinking constantly since energy
and capital costs started to rise. There was only a brief period vhen the
developing nations, because of low interest loans, were able to buy sufficient
quantities of our exports. Agricultural research cian play an important role 1n
identifying the high input costs as well as providing cptions to reduce these
costs through new technotogies. Too much of our agricultural research is
devoted to increasing yields with the tacit assumption that that will increase
the profitability to the farmer. That hypothesis should be challenged.
Contributions of agricultural rescarch to a viable U.S. agriculture must be

neasured by profitability or the margin rather than productivity.

The personal computer may represent the best near-term tool to assisting both

limited resource farmers as well as large producers in improving their margins.
The technology for analysis and communications exists but we haven't sufficient
information on individual farms. WKe believe that the County Extension Agent and
the Extention Specialists are well situated to develop the database which would
show 1amited resource farmers the appropriate management practice for his crops
or livestock. Analyses can be performed which would show the optirum size of

his farm, needed inputs, hired labor, size of capital and herd.
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The potential of agricultural biotechnology holds the greatest Tong-tern
potential technology for reducing input costs and protecting our natural
resources, 1t fs imperative that our established agricul tural research
organizations become involved in evaluating this potential. Through this
{nvolvezent they also establish the appropriate database to assist in developing
a regulatory approval process. At present, most of the funding for
biotechnology in agriculture comes from federal agencies outside the USDA. In
general, fewer than 15 of our State Agricultural Experinent Stations are able to
obtain sufficient funds to work in this area, Their ability to attract these
funds appears to be related directly to the number of basic scientists working
within their basic science departments. Simply stated, many of our experiment
statfons no longer have the basic science depariments that were once within
their College of Agriculture. The stability and mix of funding are an fiportant
policy {ssue if economic performance is the principal reason for Congressional

interest in research and development.

Since 1979, agencies outside of the USDA have increased their support of the
State Agricultural Experiment Stations from $61 million in 1978 to $78 million
fn 1982, a 28 percent increase., At the same time, the USDA has increased fts
funding by approximately 38 percent but on a larger higher base. State
appropriations have increased about the same, {.e., 28 percent. Clearly these
data fndicate that Federal policymakers and legislators are supporting

agricultural research in a serious way and providing stable support.
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We must stimulate technological development in the public and private

sectors through providing an appropriate mix of goverament funds. First-class
scientists who can successfully corpete for basic research funds appropriated to
the Corpetitive Grants program should be attracted to conduct basic 'Mological
research using USOA funds regardless of their institutional affiliations. The
USDA Competitive Grants program was established in 1978 to provide support for
basic agricultural research of high-qualit, and significance without regard to
the nature of the reseas h institution. The Competitive Grants program provides
training opportunities to attract superior young scientists to agricultural
problems. Perceptive scientists who focus their energies on developing frontier
tools and techniques should continue to be supported by reauthorizing the
Competitive Grants program. We recosmend that the Competitive Grants progras,
(Section 2(b) of the Act of August 4, 1965, P.L. 89-106, as amended by Section
1414 of P.L. 95-13 (7 U.S.C. 450(b)) be restricted to basic research rather

than basic and applied research as the law currently reads.

In addition, we need to refocus and simultaneously fund the Special Grants
progran. The focus of the Special Grants program should be used to achieve the

following objectives:

1. Strengthen the scientific capacity of our state agricultural experiment

stations.

2. Support institutional affiliations which stimulate rapid utilization of
ererging scientific techniques to reduce agricultural input costs
including seed, fertilizer, pesticides and fungicides, labor, fuel,

water, farm machinery, and interest.
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3. Stimate increased attention to high pricrity science for

agriculture through competitive funding for major scientific areas.

We must stimulate affiliations of state agricultural experiment station
scientists with basic scientists in other land-grant university departments and
well-known non-land-grant universities. Colleges such as the University of
f111nofs, Cornell University, and The Ohio State University, should receive
funds which support collaborative biotechnology centers across department and
college boundaries. The field plots and barns of schools, such as the
University of Connecticut, should be 1inked through 1 grant to the ge'ne-splicing
laboratories of Harvard University to accelerate areas such as biogenatic
product development. Funds should be awarded competitively to JAES which submit

proposals for collaborative cross-Cempus or multi-institutional research.

e recommend that Section 2(c)(1) of the Act of August 4, 1965, PIL. 89-106,
as amended by Sectiar 1414 of P.L. 95-13 {7 U.S.C. 450) be revised as follows:

The Secretary of Agriculture is authorized tc mike coepetitive grants for
periods not to exceed five years to State Agricultural Experiment Stations
to stimulate increased attention to high prierity science for agriculture
that (A) strengthen the scientific capacity of our state agricultural
experinent stations and promote research partnerships between state
agricultural experiment stations, basic science depirtoents in: (1)

nonagricultural departments of land-grant universities, {2) a1l other
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colleges and unfversities, (3) other research institutions and
organizations, and (4) corporations and high venture capital firms having a

demons trable capacity in food and agricultural science.

It is important to focus the attention of our Stete Experiment Stations on
reducing input costs. The private sector laboratories do not have the same
objectives as the public sector units do. WKhat the private sector does is
promise to return the greatest return to fts shareholders. Solutions t¢
reducing chemical use, seed costs and machinery are not in the best interest of
corporations. The Nation looks to our agricultural colleges and universities to

solve those problems.

The Users Advisory Board in its recommendation in July of 1983 indicated that
there was considerable benefit in transferring agricultural economists into ARS.
We believe that the Economic Research Service needs to expand its

responsibil {ties to include economic policy analysis of changes in agricultural
research, These, however, should not be theoretical treatises, but rather they
should lend the assistance of working agricultural economists to assist
{ndividual researchers in developing the research thinking and design of
experimentation. Ne are not recommending that the economists play a role in
directing research but rather assist the researcher in the researcher's thinking

regarding the economic benefit {f the research is successful.
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The State Extension Service is a powerful network of off-caspus educators

who act as a conduit both from the university to the citizen and back from the
citizen to the educator. We believe that this statewide service is of
considerable value to our Hation. In these days of change on our rural lands,
extension plays an important role and needs to play an even more valuable role.
One of the ways it can increase its value is by developing teaching skills in
the area of the use of the personal computer. The private sector is not
depending on the extension service for prototype software. The skills to
develop software and skills to develop the computers themselves 1ie principally
in the private sector. The skill that is absent in the private sector is the
skill of on-farm teaching. The County Agents and Extension Specialists can

provide this necessary skill.

Lastly, the Users Advisory Board is deeply concerned about the quality of our
agricultural schools and the quality of our agricultural students. This s not
to be interpreted as a criticism but rather as an expression of the private
sector's willingness and desire to help Colleges of Agriculture provide the
private sector with the best students in the world, The most often heard areas
for {mprovement are better skills in problem solving, more fundamental knowledge
in appropriate basic sciences, and the ability to communicate. Some of these
skills are not traditionally taught in a classroom and may require a cooperative
arrangement between private sector in the locals of our Colleges of Agriculture.
The industries represented by the Users Advisory Board have expressed a
willingness to work with individual faculty ac .ers toward fwproving these

skills on campus efther through seminars or through exchange programs.

Thank you for the opportunity of personally expressing the vicws of the Users

Advisory Board. Our members put in about 250 days last year on these important
subjects and it has been our privilege to see so much dedication and enthusiam
put against assuring that American technology is best seen in agriculture. It

{s important that we maintain this focus.
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Testimony of Dr. John 1. Marvel
General Manager, Research Division
Monsanto Agricultural Products Company
Before the Subcommittee on
Department Operations, Research, and Foreign Agriculture
Of the House Agricultural Committee

U.S. House of Representatives
Washington, D.C.

June 7, 1984

Mr. Chaiman and distinguished members of the Subcommittee, I am
dr. John T. Marvel, the General Manager of Monsanto Agricultural
Products Company's Research Division. Monsanto Agricultural
Products Company is an operating unit of Honsanto Company with
over one billion dollars in agricultural product sales in 1983.

I an also a member of the National Agricultural Research and Exten-
sion Users Advisory Board, Chairman of the Industrial Research
Institute's Federal Science and Technology Committee's Subcommittee
on Agriculture, member of the House Office of Technology Assessment
Advisory Panel for Agriculture, and a participant on various other
agriculture related committees. In addition, I am an active

maniger of a family farm in central Illinoss,

We appreciate this opportunity to state our views on biotechnology
and biotechnology regulation from an industry perspective. I will
Jay the foundation for the importance of biotechnology to the
future of agriculture «nd the world food supply. Integral in this
future are basic research, regulation of the products of that

research, and intellectual property rights.
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Dr. Will Carpenter, the General Manager of Monsanto Agricultural
Products Company's Technology Division, will give our perspective
on Federal biotechnblogy regulation and‘the protection of intel-

lectual property rights in greater depth.

Agriculture is the largest of the world's industries. The import-
ance of agriculture in America relative to employment, gross
national product and the balance of trade has been well documented.
The world population is currently estimated to be over 4.7 billion
people with an annual growth rate of approximately 1.8X per year.
This rate of growth will necessitate a doubling of food production
within 40 years to keep pace with population growth, most of which

will occur in Third World countries.

Modern agriculture can be characterized by advances in plant breed-
ing and the development of improved farm implements, fertilizers,
and pesticides. Genetically superior plants, derived from current
crop improvement programs, require a high level of crop management.
Thia crop management consists, in part, of an increasing need for
large amounts of nitrogen fertilizers, herbicides and other pesti-

cides, all of which have various disadvantages. For example,

ERIC ViSerl

Aruitoxt provided by Eic:




intensive inbreeding and narrowing of the genetic pool of widely
cultivated crops, such as corn, are causing increased concern about
susceptibility of these major crops to catastrophic disease and

pest outbreaks.

Biotechnology is 2 tool that can be used by scientists to {nsure
that nan's food supplies are met. Biotechnology, in a general
sense, is the use of 1iving organisms or their components in agri-
cultural, pharmaceutical, food, chemical and other industrial pro-
cesses for the development of a product. Biotechnology is a pro-
cess, not a2 product. The critical importince of this maturing

technology cannot be over-emphasized.

Advances in biotechnology which will improve crop productivity fall
into two areas: genetically engineered plants and genetically
engineered microbial pesticides. While genetic engineering will
ultinately result in plants with enhanced fertilizer use efficiency,
enhanced protein and seed oil production, and improved bread-making
qualities, much of the earlier progress will coae from the transfer
of simpler, single gene traits, such as disease, insect and herbi-

cide resistance, since such transfers are now technically feasible
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significant effort is being devoted to the idantification and isol-

ation of harbicide rasistant genes which can be inserted into
plants to make them less sensitive to non-selective herbicides.
There are three different routes by which 2 plant can defend itself
against the action of a herbicide: preventing uptake of the toxin,
detoxifying the herbicide by degrading it, and rodifying the target

site of the herbicide.

Efforts are also being devoted to identify and transfer microbial
genes coding for antibiotic production to plants su that plants

can produce their own fungicides and insecticides. Such develop-
ments could dramatically impact the environment by elimination of

1any current control measures.

However, the major impediment to the advancement of biotechnology

in agriculture and food production is the lack of knowledge about

gene organization and regulation in higher organisms such as plants.

There is a large gap in the understanding of the basic plant bio-
chemical mechan:sms whick regulate growth, development and repro-
duction Identification and isolation of agriculturally important
genaes for transfer into crop species are of paramount interest and
< importance. Once the genes necessary for valuable plant traits

have been identified, practical applications will follow rapidly.
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The necessary basic knowledge in biotechnology will come only by an
adequately funded, long range and directed commitment by the

Federal government in bzuic agricultural research.

The pharmaceutical industry is an example of what can be accom~
plished with biotechnology in» vrelatively short time when there
is an adequate base »f fundamental knowledge. A partial list of

products produced‘ by biotechnology which are under clinical or ani-

. mal test include: twelve plus subiypes of interferon, human growth
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hormone, human calcitonin, huan Serum albumin, monoclonal anti-
bodies, porcine growth hormone, bovine growth hormone, font and
mouth disease vaccine. and bovine leukocyte interferon. Human
insulin produced by biotechnology has already been cleared by the
Food and Drug Administration for use. These examples clearly show

what can be accomplished when an adequate base of knowledge exists.

In parallel with efforts directed towards the genetic engineering
of plants, arz efforts to genetically eng 1eer microorganisms that
1ive in close association with crop plants. Genetic engineering

of these associative microbes may lead to more effective and more
environmentally desirable pesticides to protect the large percentage
of the world's food supply that is lost each year to insects and

disease,
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Another important arew of biotechnology application which I will

address is anima) production. Animals are a source of protein and
other jroducts useful to mankind. Several different approaches to
jincreasing this source of protein are being explored using biotech-
nilogy. The production of porcine and bovine growth horwones using

genetically engineered microbes is one area under development.

Another area under investigation is amino acid production since
higher animals cannot produce all the amino acids they need for
protein synthesis. If one of the essential amino 2cids is missing,
protein synthesis will stop, and the other amino acids will not

be utilized. The limiting amino acid in a particular case is a
function of the animal and its feed. Various deficiencies of seeds
in certain amino acids do not allow ¢ither cereal grains or legumes
to pro'vide a balanced diet. Supplementation of the limiting amino
acids from other sources is necessary. The major source of animal
feed in the U.S. is soyoean zmeal. The limiting amino acid in this
feed is lysine for swine and methionine fo poultry. Other limit-
ing amino acids include tryptophan and threonine. One probable use
of recombinant DNA techniques will be to increase the yields and

lower the cost of production of these limiting building blocks.

o s
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Modern anima) husbandry practice utilizes intensive management
techniques. Close confinement of animals brought about by these
practices aggrava‘es management-induced disease in animals. Fre-
quently the disease spreads so quickly that antibiotics cannot be
adninistered. For this' reason, genetically engineered vaccines

are being developed to prevent management-induced diseases, such
as neopa*al rcours in pigs and calves. Other animal viral vaccines
which are in testing include avian leukemia virus, foot and mouth

disease, virus avial myeloblastusis virus, and Rous sarcome virus.

Mr. Chairman, I have covered many exciting areas of agricultural

potential in biotechnolegy which will make a strong and positive

influem & on all mankind. The pharmaceutical industry already has
products that ave in the marketplace, clinical trials ¢r in animal
testiug: The outlook for agricultural biotechnology applicatiuns
is even more exciting. The potential of increasing the world food
supply while decreasing inputs and environmental losses will be a

boon for this country's agriculture and for the world.

However, many obstacles must be overcome before the full potential
of biotechnology can be realized. The lack of fundamental know-
ledge of genetics, biochemistry, and physiology in plants and

higher organisms pust be remedied before rapid progress can be made.




must be stabilized.

Finally, the development of biotechnology applications requires an
enormous input of financial and human resources. This investment
nust be protected with stronger and uniform fitellectual property
rights. Without this protection the willingness for industry to

invest in biotechnology development will be hampered.

Thank you.

Q ¢
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276

STATEHENT OF
DR. LANRENCE 60SOH
. CO-CUIR OF
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‘

Mr. Chadrman, men'be.rs of the Comitteve!, gny:nmg is Lawrence Busch. I
am professor of ‘s-ociology, co- chair ;f the Cm!ttee_ for égriculturll
Research Policy at ihe Unlversity‘of Kentpcky. and co-author ;nd editor of
three books and numberous scientific nrti-_g:les_ on agricultural research, I
appreciate the op?ortunity .to present my view on plzaning and policy issues
facing U.S. public sector agricultural research. [ o pleased that your

comittee has been engaged in an in-depth analysis of agricultural research.

1 welcome the opportunity to assist y~u in your work.

You have already had the benefit of the Jtestimony of many leading
authoritics and research administratore in' angiculturn research. Although
my work bears 0;1 the broad range of issue addressed previously, I will focus
only upon. the fssues of (1) agricultural research and developsent and farm
size, (2) the sociocconolmi:: impact of the new plant biotechnologies which

are being examined' today in your committee,
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Research_and Devalopment and Farm Concentration

The basis of this part .of my statement derives Primarily from a
Mational Scignce Foundation (Program on Sciepce Resource Studies) orant tp
examine statistically the effect of public agricultural research on the
concentration of farm production. from 1915-1973. It is generally recognized
that the financial and human resources devoted to public sector agricultural
research have increased substantially throughout this century. Furthermore,
general trends in the concentration of farm production can be easfly
identified. The objective of.our reseirch was o assess the independent snd

direct role which resesrch has played in producing these changes in the fa'm

sector,

Theoretical Framework and Analysis oo e o
Research and Development (R & f) as erginized activities date from the

seventeenth centur; when capitalism as an economic system came into being,
The competition of the marketplace, so well described by Adam Smith, created
apowerrnl deuund- for new technologies. Singn]y put, in.a compet itive
mrket, profits tend to decline toward zero., Therefore, the farmer yho
wishes to ‘IQCr.eagtE his profit is compelled to reduce costs. Cost reduction
=y be accomplished through either improved management of resources and
lbor, or technical tanovatiom, Thic croates an on0rmovy demand for now
technology. .
liowever, as Rutltan explains:

Under competitive market conditions the early

adopters of the new technology...tend to gain while

the late adopters are forced by the product market !

streadmi1l® to adupt the new technology in order to

avoid even greater losses than if they retained the

old technology (1980:540).
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In short, thé completion of the innovation process does not eliminate the
demind for foFther fnnovation. fnstead, 1t starts the entiré process a1l
over again: ‘Thus, n competitive markets, there is constant, high demand.
for tichaicals change. -

Ovél time, the continuous infusion of new"technology §nto a corpetitive
market ‘§$ likely té- have a nutber of effects on that market. First, it is
Tikely that early adopters df néw technology will be able to signtficantly
increase their market share. Conversely, fate adopters are Tikely to’be "
driven out of the market by their faflure:to realize a satisfactory rate of
return on investment. - - I

A second consequence Of ‘the freadafll is-a vast increase in '
productivity. In general, lower production costs lead to decréased prices
which in turn fncrease the size of the market, and-*free* lator #hd tapits)
for use in other protuction -processes. One weeds only to look at the vast
incresse inmateria¥ welfare of the Hestern wrtd over the'last thriée

*

centuries for -evidenceof this,” ' -~ - AT e e n T
When appYied to the farm sector, this general theoretical perspective
st be modified to some degree. Farming Forws -a special cise in thati™ 1)
With few exceptions faming {i a Tand-extensive operation; This puts real
tpper size limfts on f.m operzcions as a result of difficulties of labor
contrgl. That is to say, it is impossible to oversea ‘the activities of'
someone located perhaps miles away. Some efforts have been made to overcome
this problen b;'designing machinery that.moves workers thro(:§h the fields.
However, for'most types of farms, this i; unworkable, Therefore, while
farming I{as hecome moré concentrated over' the last tentury, concentration in
fr.eming has not approached that in manufacturing. 2) Farming is linked to

certain basic biological processes (a.g., seasons, photoperiod, temperature,

(li\)
“en
O
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etc.) that 1init tha sneeg of praduction. make for peak perigds of labor
demand, and restrict the return on investment. In contrast, manufacturing
can-relatively easily ovarscome miny of these obsticles through improved
machinery which speeds the flow of production. In agriculture, .in only @
few cases, has it been possidle to partially overcome these obstacles (e.;..
industrialized poultry production). Instead, the tendency has been for the
percent of value added on the farm-to decrease while that added off the farm
fncreases., 3) As the products. of most farming are edidble, it is possidle to
remain.a (part-time) farmer. while producing very little. This means that
relatively large numbers of small producers can remdin in farming even
though their operations are, in a strict sense, unprofitable.

» Generally speaking, results indicate that, independent of other factors
1ikely to .increase farm size, pubHcly finoaced R & D has tended to increase
average. farm size, the number-of large (1000+ acre) farms, and large faras
as a percentage of the total. H

Also worthy of note is the relative impact of each of the measures of R
¢ D. USDA expenditures appear iny weakly related to farm concentration
measures,. at best. This may be due to the basic research orientation of
that agency, though a recent study suggests that there is no diffcrence
between USDA and the experiment stations in their basic research orientation
(Busch and Lacy: 1983). HMore likely is that the regional and national
mandate of USDA is reflected in research results. Specifically, the 1inkage
to ne \farm sector and the responsiveness to farmers' demands is certainly

weaker for USDA.

Policy Tmplications .
Our data clearly suggest.that public sector agricultural R & D has had

the effect of increasing concentration in the farm sector. That .-

)
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concentration in turn has been fo.lowed by increased commercialization and

decreased Tabior needs. We shall assume that further economic concentration

“‘in agriculture 'is not desirable. Such concentraton is likely to drive

-~
3

‘prices up in the long run, bemit certain i‘arge faras to unduly control
local or regional ln.arkets. and undermine domestic f;od security (Busch and
Lacy, 1984). Mhat, theh, are the policy options that might ce pursued? Two
broad options appear open' ) ;

1. Redirect agricultural research. While our study 1ndieates that

agricultural R O encourages concentration in farming, it should be
remenhered that this re'fa'tionsh'!p' is not a .physical but a social one. In
other words, there is nothing‘ inherent in Egricultural research that

requires that this' relatichship be present. ) Therefore, redirection of

.
e i
B

research might yleld different results.

Several years ago, ;'study sp.onsored by ESCOP (1981) revealed that only

about 10%°of 4T1 research was'c}eirly directed to larger farms. ’ This figure

‘ does not appeir’unreasonable. What is more likely to be the case is that
the interittion between research and the larger socm milieu em.ourlges
larger scale units. Consider sone of the problans.

“a. Specialized research tends to be applicable only on specialized
farms, Thus, successful farmers have tended to. specialize in the Earoduction
of one or a few commodities. ' This, in turn, deaands the necessary capital
to take the risk'of literan} putting 311 one's eggs in éne basket: More‘
1nterdisc1p11nary research that looks at farms as socioeconomic and
ecological systems wmight well reduce the bias tovurd highly capitalized
enterprises. There is some evidence that this problem has now been

recognized and {s beginning to be addressed (e.g., Russell, 1982).

’
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b. Research goals may reflect hidden biases against smaller operators.
For example, when the tomato harvester and associated tomato varieties were
developed in California, the machine was only profitable on farms much above
the average size (Friedland and Barton, 1975). Procedures for monfitoring
and forecasting the effects of research on farm concentration, perhaps al.ong
the lines developed by Friedland and Kappel (1979), might be developed.

c. To date larger, better capitalized farms have tended to have better
access to research agenda setting than smaller farms. Advisory groups to
public research organizations tend to re.pre,sent hrggr farms. Thus,
research agendas tend to favor the needs of larger producers. )
Reorganization of abvi;ory grogps to.serve a cross sgcgiqn of farmers (as
well as other interested groups) might also tend to r:educe large producer
bas. : [ . . L

d. The recent shift away fros Tormula (Hatch) funds and towards hr:ger
corporate grants and. contracts from 1ngyt suppliers and outvut‘ processors,
‘n_ay serve to_ exacerbate some of the problems noted a'?ove. In addition to
potential conflicts of interest (HASULGC, 1983), 'sugh grants may further
bias research towards large producers. In particular"..!t should be .
resembered that the scale of operations that will mx!,ize corporate profits
myv not be the scale that maximizes farmers' profi_ts. Increased Hatch funds
and careful at‘tentit‘m to the scale implications of both Hatch and cor;:orate‘
grants could serve to mitigate these ;:robk:: '

In short, redirection of research appears a viable policy option.
Nevertheless, .by ‘ftself it is inadequate. It must be accompanied by a
chang= in the larger social environment.

2. ¥2dify the environment in which research takes place. Farning has

always been q;risky business. At any time, seather chinges can and do ..

Q .
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reduce ylelds, In addiuon. the sociceconomic envirpnment of fimainy ‘n t‘:c
United States has been far from stable. Business cycles, wars. and dnnglng
agricultunl policies add to the risks 1nvolved.

h In such an environnent. only those who can afford to take risks remin
in the business of faraing. Those who cannot. sell their fmns or make
farming a secondary occupation. The risk takers, of course, are !hose who
have the-necessary capital. . . .

¢, This suggests'another way fn which.concentration in the fara sector

- might be abated: by programs specifically designed to equalize the

o avaflability of credit, costs of finputs, access to mrkets, etc. Such

programs iwould compensate for farm sfze.differentials and capital

endowments . ’ .

Socfoeconomic Impacts of the New Plant Biotechnologies

The basis of this part of my statement derives from a National Science
Foundation (Program on Ethics and Yalues in Science and Technology) grant to
examine the llmp'lc.'s of. the new plant biotechnol_ogles on plant Sreedlng.
Methods enployed in this study have 1nclude;i a review of the relevant‘
technical literature and l‘ntervleus (to date) with about 50 scieatists and
adafnistrators in both the public and private sectors. .

%

Issues Raised . . .

%, What, then, are likely to be the effects of the new plant biotechnologies

on agricultural research and agriculture? B C

.1, The range of disciplines found within the state agricultural
experiment Stations will change dramatically. Traditionally- agricultural’
experinent stations have house lar;e numbers. of plant breeders. These
breeders have been seen.as the central figures in public sectcr plant

Improvenent. Microbiologists and molecular geneticists, on the other hand ,
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have been located 1n basle sclence dnp.rtrnents often !bcated in colleges o

arts cnd sclences or medicine. 1n recent years, however, this rel-tlonahlp
has begyn gq chanqo. Ay pl@nt breeders have rettred 1t appears that mny

have been replaced by mlcroblologlsts and molecular genetlclsts.

*

A report by the Mational Assoclatlon of State Unlversitles and Land-Grant
Colleges (1983) asserts that 108 additional full-time equivalent sclentists
(FTE) wil1 be added in the biotechnology disciplines In the naat two yéars.*
lni:ervlews of experiment station directors by the authors wake ;:lear that sany
of these positions will be obtalned by reducing the scope of conventional
breedlﬁg programs. *A shml lar process-appears to be ‘occurring within the
Agricultural Research Service. This shift In disclplinary mix has been -
accorpanied by a change in the types of -products rel.eased by the experiment

station. - @ -

The substitution of wolecular blologlsts for plant breeders also reduces the

capacity of the stations to produce flnlshed smaterial.

2. Another consequence of the new blotechnologles is a clash arong

. sclentific dlsclplines. The new blotechnologies were developed in v

nlcroblolagy and bluchemistry. Conventlonal plant breeding, on the other

.hand, has traditlonally dealt with whole plants rather than cellular or sub-

cellular material. Hesbers of each of these disciplines tend to approach
those In the other disciplines somewhat hesltantly. Breeders find icro-
biologists naive In thelr understanding of the complexitles of higher plants.
On the other hand, mlcroblologlsts find plant breeders nalve In thelr lack of
understanding of genetic pathways av the molecular level, 1naddition to .
ot N . Al

*This Iacludes both plant and animal sclences as well as food science.

8
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subject 'Nt.tqn glffcrences.. blotechnolqgists and preeders differ with regpect
to background uork envjronment, and location within the sclentific community.
Ultlmt;ln hqwever. these barrlgrs are lkely to break down, If for no other
reason than the enormous pressure ‘being put upon sclentists to cooperate. [t
Is likely th"t those few sclentlsts trained In both biotechnology and
conventional breeding will play a pivotal role in the transition to a new form
of scientific organlzatk‘m. Particularly In the private sector, endeavors
will be interdisciplinary in nature. On the other hand, mny, If not most,
ot: these new sclentists will have virtually no connection to farm life.

3. There s likely to be a skgnificant Incréase In the concentration of
scientific talent at a small number of public and prlvate Institutions.
Every state could afford, and has had, a conventional plant breeding prograa.
Every state car;r;ot afford |nd”ulll not be able to have & comprehensive plant
blotechnology program. In flct. it is hlghly unllkely that all tne
blo;echnology lnstltutlons now In existence will stlll be'in existence 10
years from now. ln partlcular. the relatlve surcity of scientists tratned In
the new blotechnolo;y and the strong derand for suth sclentlsts by the ’
Industrial sector have mide it necessary for experiment statfons to offer
salaries consldérlbly higher than those offered to plant breeders. In'
addition, the !ustmmnt;tlon curren{ly used for blotechnological research is
partlcularly e;(pénslve. ln short. there are real barrfers to the kounting of
1 full. fledged blotechnology program In each state. The short-run effect'is
likely to be one of the concentration of sclentlﬁc talent In a few states.
In the long run, hbwever. the situation should chah‘ge conslderal')ly. tirst,
the denand for new bjotechnologists will decline somexhat s sone venture '
capital firms go b'ackrupt‘. Second, the supply will begin to increase as sore

universities are able to mount needed trainiag crograms. Third, as there are
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0 restrictiong on entry inte I_)(qtecl!nalpgy. as there arq on physigians and
plumbers, in the _l_or}g_ run, “e?" ppf._rant_s' salardes will decline. lio'wever, 114
1s.11kely that lnstrumentatl'on costs will decline faster then scientists'
salaries, allowlng rcplacement of soma sclentlsts wlth lower pald technlclans.

4. A significant constraint is llkely to develop in educatlng new scientists.
.In addition to the fact that few sclentlsts are qualified to offer graduate
educatjon in the new biotechnologies, many of those who are quallﬁed are
working in lndustrlal settlngs or in blotechnoloqy unlts tn whlch llttle
teaching is conducted. As 2 result the flov of new sclentlsts into these
flelds ls_llkely to be relatlvely small for the near future. In ‘the long
rua, houever, .h" oecl ne of .on-enclonal breedlng ln the publlc sector poses
the more serfous constraint. —If the public, sector ceases the production of
finished varletles. then uho will train plant breeders to produce such
varieties for the private sector? The changed dlvlslon of labor between the
public and private sectors ralses serlous questlons about the ablllty of the
public sector to continue to fulfﬂl lt.s educational functlon

5. The amunt of effort devoted to research on minor crops may decliné.
Instead of using the‘ new blo_tecnnoloéles to increase the nurrl_)er ot'r food crops
available to the human population, or to increase the role of crops of
currently minor significance, most of the financial support for thé nevw
biotechnologies is being used to increase productlvlty of major food crops.
This, is In part a function of market slze. Clearly. the exlstlng mrkets for
major crops are larger, and hence of greater lnterest to the private sector.
As a result, the private sector not only is lnvestln_g mst heavlly in major

crops; it is pressuring the public sector to focus on these crops as well.

e

The pudbllc sector is also focusing on mJor'crops as a result of state and
national funding practlces. Not surprlslngly. the commodity groups that are

most powerful tend to represﬂnt the major crops. With public funds available

10
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for blotechnalpgy programs on only a few crops, resesrch is likely to ]oilon
the {nterests of the most powerful corm dity assoctations. Even in the case
of adjoining states w,th simi}ar crop mjxes, competition rather than divisjon
of labor appears likely. lp short, the high cost of mounting a glven

) blotechnoiog} pr&bram, and the decentralized nature of the public reséarcﬁK
system, are likely to encourage states In the sime reglon to compete rather
then codperate In efforts to broaden the research agenda.

6. A major {ncrease In the size anﬁ'scope o; the commercial seed
lnéﬁstry'ls beginning to tike place. Kore and rore, the small seed conpanlEs
Sre belng releéatéa to servicing speclalized local markets, while the farge
seed companles capture most of the market for major crops. At 1he same time,
the larde seed companles can afford to engage'ln sfgnlflcant R i D
expenditures. The highly conpetltlie market In whlcp the family-owned, local

) companies are continuing to operate, preciudes such R & O lhveEtments. Large
seed companies have alsJ begun to apply pressure to experiment stations to
cease produElng finished varietles. Instead, from the point of view of these
Targe seed companies, experiment stations are urged to produce proml&lng
materials that wlll be heve\oped Into ne; varietie; by the ;eed co:binles. in
addition, this shift from the publjc to the privaie sector in the dev;lopment
of flnished varieties has changed the type of varletles being produced. In
particular, researchers in private firms tend to emphasize hybrlds over
varieties as hybrids must be purchased by farmers year after year and ﬁ;ually
have a much higher profit margin. In addition, the new biotechnologies tend
to be utilized by private companleE in ways qult; different from the ways they
might be utilized In the puulic sector. For example, at least one firm is
utilizing tissue culture techniques as a way of identifying corn varicties

that are res stant to herbicides produced by that company. Eventually; such

n
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herblqqu; wou[:l bq sold with seeds ag a package to farpers, [In short,
instead of developlng pest-reslstant varieties, at least some prlvate
companias ‘are developlng pestlclde-reslstant varieties.

7. The new biotechnologies are also likely to have rather dramitic
effects on farmers. For example, as the productlon of flnlshed seed is moved
rore and rnore from t_he experiment statlons to the prlvate seecl irdustry,
product dlfferentlatlon of the type found with consumer goods, is likely to
fnvade the farm sector. Thus, farners are llkely to be faced with 3
bewf1dering array of seed varieties. Farmers are also llkely to be gradually
sased out of their tr’dltlonal rol-s as the prl*.ar,' clle-\ for plant bre*dlrg
research, They will be and alreadv are being replaced by seed companles and
the chemical companles that run them. Nelther sclentlsts nor adminlsl.rators
appear avare of the potentlal for confllct between the interests of fermers
and those of aqubuslness. Ina very real sense. the new blotechnologles will
make farmers dependent on lndustry in a way that they have never been before.
In short, tne new blotechnologles my uell make posslble substantlal increases
in the production of even heavlly researched t.rops. Hovever. these impacts
vlll only be reallzed as a result of concommitant chunges ln tne organlzatlon
of publlc agrlculeral research. Linkages between government. unlverslty. and
lndustrlal rese.a\rch‘are being raplidly reformulated. Dlsclpllnary
relat_lonshlps are also being rethought. These changes will be fraught with

conflict. some organizations may not survlve the transition.

Policy lggllcatlon ;

x 1 ot

Perhaps the ma jor pollcy implication of this Study s that certain aspects
of the new bloteclmologles are unlikeiy to be developed unless federal money
is available for research and education. vhlle state and private funds are
already addressing sore 15sues effectively, ruch of the potential for the new

plant biotechnologies will only be realized If federal monies are made

12
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available in a relatively unfettered mnner.

In addition, given their potential long-term significance for aliering
American agriculture and agricultural research, Congress should give serious
consideration to monitoring continuously progress in this ared. While the
methods for assessing the impacts of scientiisc and technical innovations are
still in their infancy, they do offer =ubstantial promise for insuring that
the public interest i scrved.

This concludes my testimony, Mr. Chairman. § will be pleased to respond
to aiy questions you or other members of the Committee may wish to ask.

References

Busch, Lawrence and Willfam B. Lacy. 1983. Science, Agriculture, and the
Poljtics of Research. Bouider: Westview Press.

Busch, Lawrence 3nd Wilifam B. Lacy. eds. 1984. Food Security in the United
States. Boulder: Hestview Press.

Experiment Station Committee on Organization and Policy (ESCOP). 1981.
Research and the Family Farm. Ithaca: Cornell Univers.ty Media Services.

Friedland, Willian H. and Amy Barton. 1975. Destajking the HWily Tomato.
Davis: University of California, Dept. of Applied Behavioral Sciences.

Friedland, Wil ljax H. and Tim Kappel. 1979. Production or Perish: Changing
the Inequities of Agricultural Research Priorities. Santa Cruz:
University of California, Project on Socfal Impact Asscisment and Values.

Matfonal Associatinn of State Universities and Land-Grant Colleges (MASULGC).
1983. tmerging Biotechnologies jn Agriculture: lssves and Policies.
Wash ington, D.C.: HASULGC, Division of Agriculture, Coamittee on
Biotechnol 0gy.

Russell, Martha G. 1982, Enabling Interdisciplinary Research: Perspectives
from A?rlculture. Forestry, and Home Economics. St. Paul: Minnesota
Agricultural Experiment. Station, Hiccellaneous Publication Ko. 19.

Ruttan, Vernon. 1980. *Bureaucratic Productivity: The Case of Agricultural
Research,” Public Choice 35(5):529-547.

230

ERIC 388

Aruitoxt provided by Eic:




288

: STATCUFNT OF -

| ) DR. WILLIAM B, LACY
COMMITTEE FOR AGRICULTURAL RESEARCH POLICY

‘ UNIVERSITY OF KENTUCKY

i BEFORE THE

| SUBCOMMITTEE ON DEPARTMENT OPERATIONS,

RESEARCH, AND FOREIGH AGRICULTURE

| OF THE

| COMMITTEE 0N AGRICULTURE

| U.S. HOUSC OF REPRESENTATIVES

JUNE 7, 1984

| ¥r. Chairman, members of the Comittee. My name {5 Willfam lacy. Iam
associate professor of socfology, co-chair of the Cosmittee for Agricultural
fesearch Policy 3t the University of Kentucky and ca-author and co-editor of

|

| two vecent books on U.S. public sector agricultural research. 1 appreciate
your nvitation to coment on agricultural policy issues facing our research
system. On dehalf of our comittea and myself let me congratulste you on yoinr
efforts to examine and strengthen the scientific research effort which has }>'een
a fundavental component of the Unjted States food system and will be a key
force in shaping its future.- -

You have already heard from many research administrators and members of the
research comunity regarding a broad range of issues in agricultural research.
Today I would !ike to share some observations on an issue which is being
examined in detail by your Comnittee: The research policy and the priority
setting process and fts lﬂxp?ct on the résem:n system ftself.

Agricultural research and the new technology it helped to generate have
been major factors in the transformation of U.S. agriculture to a high
technology, mechanized, science-based industry which is the most productive in '
the world. However, members Of the agricvltural research community as well as
numerous critics have observed that U.S. agriculture is in a critical period of

transition. Many people regard this era as one of limits and important choices
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requiring significant adjustments in the use of resources to ensure long-term
sustainability of our food and fiber system. A recent workshoo of agricultural
research leaders concluded, "The critical importance of agriculture to the
vitality and strengir; of this:country and the 1ncreasing diversity, complexity
and intractability of problems facing Arerican agriculture make it imperative
that the agricultural research sys'tem be able to sustain its level of past
performance” (Rockefeller F;undatlon. 1982). This all suggests the importance
of continuing to develop a national agricultural research policy and of
Integratlnq it into a coherent pational agricultural policy and science policy.

The process of developing effective national agricultural research policy
was stlmul_ated by Title XIV of the Foad-and Agricultural Act of 1977, As you
know, three new coordinating budies were established to improve the plarning,
coordination and management of agricultural research within and between the
various USDA, Federal, and State agencies:  The Joint Council on Food and
Agricultural Science, the Subcommittee on Food and Renewable Resources of the
Federql Coordinating Council on Science, Engincering and Technology; and the
National Agricultural Research and Extension Users Advisory Board. Initially,
there was skepticism and confusion about their role and utility. One
e:sperlmnt station director, comented that the Joint Council and the Users
Comltteg kept the participants occupied rather than really influencing policy.
Additionally, the protesses used to set research priorities largely served to
aggregate what researchers were already doing. [In recent years, however, this
has begun to change with the institution ot some significant internal
evaluations and the setting of annual priorities. In addition, there are
increasing efforts to conduct Jong term needs assessment of food, fiber and
forest products, and to build the research capacity required to address these

needs. The Needs Assessment for Food and Agricultural Sciences i5 a
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significant document for imoroving the priority setting process.

Hith the progress of priority setting and needs assessment have emerged .a
numbér of related duestlbns. To what extent will this process influence and
affect the way in uhlEn sciencg ls‘condhcted }p tp; laboratory, 9reenhouse, )

field and office? From work ry colleague Dr. Busch and | have conducted, the

initial conclusion is that the impact will be negligible, In a survey of

over 1400 prlnclbii lnvestlgéiurs engaged inaagrlcultural resgarcq at
institutions that receive féderal agricultursal funds, dlsclp:igery criteria and
personal enjoyment were identified as the mql; réygons for doing research.
Scientific curloglty and publiication probability 1; professional journals
ranked high as reasous for choo;lné‘a parilcular proplem. while prlorltle; of
the resear&n organlzatlén ranked i{th out of_éi cr}terla and the idea that the
topic was currentl; a high priority or 'hot"_Eoplc ranked 15th (Bu;;n gnd Lacy,
1983). , )

It shouldn't Eurprlse us, ho§ever. that disciplinary criteria dominate the
decision h&klng process for a scientist's research agenda. Our suryey a}so
revealed thai scientists in many agricultural dlsclpl}ne; have little exposure
to other dlsclbllnes in terms of forma[ education or formal and informal |
comunication. The modal or most common career path in eignt out of sixteen
disciplines is to complete all three degrees.ln the same fleld.wlth little
expasure to ficlds not closély allied. In addition, U.S. agricunltural
scientists view disciplinary journals as their major resource of research
information, the most important outlet for their f!gqlngs and the single most
important criterion for lnstitutlona! revards and promotion. Moreover,
sclentists overwhelmlngl} emphqsxzed the creation of dlsclpllgary xnowl edge and
the increase of agricultural productivity as the most lnvPrtant goals for

+ agricuitural research. 'Han) other grals, such as improving human healih and
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nutrition, and improving coemunities, tended to be relegated to one or two
disciplines. Moreover, these disciplines tended to have fewer sclentists and a
more marginal role in the agricultural science system. In addition, there is 2
strong relationst.ip between those goals to v;nlch scientists see thelr resea.rch
as contributing and those goils percelved as Intrinsically Important. In
general, scientists tended to undervalue or be relatively unaware of the value
of the research of other agricult.ral disciplines. Such findings highlight the
need_ for a pore Informed agricultural research 'poucy. They also suggast that
the Impact of the natlonally established priorltles may be ninimized by the
disciplinary structure of agricultural sclence. Ruttan { 1962) note&‘tha.t by
the '{960s "most agricultursl experiment statlon directors had given up any
pretension about exercising significant intellectual leadership over the
research activities that were funded by the statlons.,.. These functions were
.eft to the heads or chalrpersons of the disciplinary departments.” Many of
the ererging national research priorities, however, are disciplinarily
oriented. Furthermore, sclentists identified as important criterfa for their
research cholce the avallability of research facilities and"fundlng.
Consequently, If the priority setting process can be more effectively linked to
the provislon of funds and facilitles, it Is likely to have a greater Impact on
bench scientists. However, as a soll chemist noted in critlclzlng the fickle
nature of research funding: '

The hop On and off band wagon approach taken by the

Congress and administration dissipates cnergy and

funds so that basfc understanding Is bypassed for

collection BY data that will be meaningless in five

years (Busch and Lacy, 1983:225).

Congress and the agricultural research comunity need to combine effective
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priority setting with sufficient resources for sustained efforts to meet long-
term needs, while retaining the flexibility to respo.d to urgent short tera
problems ard coordinating the overali effort.

Pérhaps the greatest impact of the priorities may be through their
influence on the hiring pollclles and practices of denartments and fnstitutions.
Substantial recruitment of new scientists will be important in*the coming
decades if the agricultural sciences are to retain their vitality and address
the new research frontiers, particularly in the basic sciences. Research
positions ganerated through increased funding or retirement of older
scientists, could be filled in accordance with carefully developed long-tern
national research priorites. However, this should not be done &t the expense
of the existing programs which, according to most observers, are already
underfunded. ¢ : *

A number of the important emerging priority areas, 'as well as those that
are likely to emerge in the future, will require interdisciplinary skills ‘and
training. Increasing the capacity of the current system to engage in
interdiscipl inary research may require not only changés in the training of
scientists, but modifications of (i) research strategies and mthodologfes as "
well as (2) organizational structures. Some suggestions for accorplishing this
are as follows: :

a. COraduate students could be provided fellowships or assistantships to
pursue minors outside of their disciplines. For example, sooe dgronomists
might be encouraged to minor in animal “nutrition. ’ ’

b. Faculty could be funded to take sabbatical an& postdoctoral leaves at

non-land-grant instttutions and in disciplines other than their own.

c. Agricultural disciplinary societies could establish annual awards for

the best interdisciplinary research.
d. More Jjoint appointments across departrental lines (in both government
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and the unfversities) could be developed. . .

e. Inhiring decisions, sclentists and research adainistrators should tzke
into account an applicant's breadth of knowledge and experjence as well as his
or her understanding of a ;;artlcular special area. In 2ddition, adninistrators
need actively to seek qualified women and minority members for research
positions. By encouraging greater breadth and diversity among agricultural
scientists we may achieve the goals of ¢reater flexibility in meeting changing
néeds. increased interdisciplinary interaction, and,.perhaps, greater
creativity. ..

f. The curvent reward system in agricultural research institutions alse
needs to be reorganized so as to encourage scientists to pursue mopre high risk,

interdisciplinary and loog-temm research. University administrators often seek

standardized measures for evaluating the perfomanc'e of all faculty and ignore

the special roles of agricultural research. Better systems for promoting and
rewarding high quality research that addresses national priorites need to be
developed.

g. Finally, administrators should consider the establishment of several
rultidisciplinary, multicommodity research projacts and programs. Some
creative efforts in this area are just beginning to deavelop. For axample,
Integrated Pest Management (1PM) is an innovative multldlsclpllqary research‘
strategy which promotes the development of pest control methods employing a
combination.of biological, mechznical and chemicas means. Farming systems is a
second multidisjcplinary, multicommodity research strategy which has developed
over the last decade largely out of the experiences of the International
Agricultural Rcegarch centers., While far from 4 reality even in these centers,
it provides a model that could refocus the emphasis in agricultural research

away from disciplinary and commedity concerns toward conplex interactions among
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and betveen people, crops, soll, and livestock. Other new Interdi sciplinary
structures which are emerging are: {1) Solutions to Environsenta) and Econoalc
Problens, a federal and state funded, multidisciplinary research effort to
develop new technlques and strategles to control sol} ‘erosion in the cropiands
of Washington, Oregon and 1daho, and (2) the Collaborative Research Support
Frograss, USAID and agricultural college funded, mltldisclpllnal:y Inter-
university programs which Involve U.S. soclal and natural scientlsts
collaborating on both baslc and applied research with similar groups’ frod
developing countrles. Many of these Institutional arrangerents require new and
creative funding, since nelther the existing competltlvé grant nor the exlsting
| formula fundifig médel are effective In stimulating rultidisciplinary research
across state boundarics with the alm of addressing reglonal or natlonal *
agricultural priorities. . ;

1In addi*ion to a more effective linkage between the priority sétting
process ard the world of the scléntlst. there 1s a continuing need to analyze
and review the policy process Itself. The efforts to date are to bé commended.
They could be iwproved further by the following actlons: (1) Glven the
irportance of agricultural research prlorltl'es.'consldeﬁitlon should also be
glven to including the full fange of constltuents for agricultural research In
the process of developlng priofitles. (2)' In addition, the process could be
Irproved -by the establishment of several lﬁltldlsclpllna'ry units in which
policy reseirch could be conducted. Some of the larger land grant N
wiversities appear to have tha resources, as well as the acadenic freedom
necessary to carry out: this task. ’ .

Flnally, the development of policy requires the abllity to make judgments
sbout the value of alternative research priorities, the abllity to assess the
resultsiof policies once they are implemsted, and eventially the ability to

develop™forecasting techniques. A nusber of Increasingls powerful

.
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methodologies are being developed for in*erpreting scientific, technical and

economic Information In order to increzse the effectiveness of research efforts
(See Ruttan, 1982). In addition, methodologies are beginning to emerge uhlctl
attempt to assess the results of policies, forecast the consequences, and
Integrate technical, economic, social, aesthetic and moral considerations.
Although formal social impact assessment of changing techinologies in U.S.
agriculture {s still in'its infancy, researchers utilizing this approach have
provided Insights ‘on such topics as the soclioeconomic consequences of automated
vegetable hirvesting (Friedland and Barton, 1975; Friedland, et al..ll981).
tobacco harvesting, center plvot irrigation, and of"ganl'c' and no-tii1 '
cultivation (Berardi and Geisler, 1984),

Resources should be devoted to these new mthodlog}.es if they ar:e to move
beyond their infancy and contribute to effective research resource allocation
and priority planning. Furtherhoré. Efforts should ba devoied to preparing
sclentists to utilize these Rethodologias and assessm, 3t ;t.rategles for
agricultural research. Moreover, research 'plannlng will require closer
collaboration among natural and souial scientists as planners address not only
the possibilities of advancing knowledge or technol;gy. if par't.lcular resource
appropriations are made, but also consider the value to society of the new
knowledge or technology. Finally, to meet the diverse and écmlex research
agenda for a long-term, sustainable, nutritfous and equitable food system in
the U.S. will entail levels of public funding of agricultural research wore
cosmensurate: with Its value o society and with its research needs.

This concludes iy testimony He. chairmah. 1 will be pleased to respond to
any questions you or'other members of the Comnittee myy wish to ask. Again, !

thank you for providing this opportunity to discuss these Issues with you.
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TESTIMORY TY
U. S, HOUSE OF REPRESENTATIVES
COMHITTEE ON AGRICULTURE .
SUBCOMMITTEE ON DEPARTMENT OPERATIONS, RESEARCH, AND FOREIGN AGRICULTURE

by

Perry L, Adkisson
Deputy Chancellor and Distinguisked Professor of
Entomology
The Texas AsSM University System
College Station, TX 77843
June 7, 1984

Mr. Chairman, Distinguished Mombers of the Committee, 1 am Perry
Adkisson, Professor of Entomolody and Deputy Chancellor of the Texas ASM
University System, where 1 have administrative responsibilities for our
state agricultural experiment station and extensfon service. In addition, I
am Executive Director of the Consortium for Integrated Pest Management
(CIPM), an organization of 16 major land grant universities that are con-
ducting research to develop improved integrated pest management systems for
all the pests, insects, diseases, weeds, and aematodes of several major
crops. It is a priviiege for me to appear before you today and I appreciate
your inviting me to testify on the current status of integrated pest manage-
ment (IPM) and prospects and needs for the future.

Integrated pest management is a system of pest control which combines
the use of all available tactics (cultural, chemical, and bdiological) to
suppress pests blow crop damaging levels. It is a common sense approach to
crop protection which works in harmony with nature, not against it. Inte-
grated control uses cultural, chemical, and biological control methods to
suppress pests while preserving insect parasites and predators. Insecti-
cides are nu. used until pest numbers reach crop-damaging levels. Thaey are
used judiciously and selectively to suppress pest numbers with minimum
damage to natural enemies or the environment.

This s not a new concept. It has been around for many years. How-
ever, it was not until the late 1960's and early 1970's, when {t became
apparent that {nsecticides were having adverse effects on many non-target
organisms, that IPM was seen as a way to conserve both crop yields and
quality of the environment. Concomitant with the banning of DDT in 1972,
the U.S. Environmental Protection Agency and tha Hatfonal Science Foundation
funded the first large national project to develop alternate methods to
insecticides for crop protection. This project, entitled “Principles,
Strategies, and Tactics of Pest Population Regulation in Major Crop Ecosys-
tems," and known as the Huffaker project for its Director, Dr. Carl Huffaker
of tne University of California-Berkeley, brought together more than 250
scientists from 18 major land-grant universities to develop IPM systems for
six major crops.

The Huffaker project was the first to take a hlistic approach to crop
protection using the methods of the system scientists and the computer
specialists to design research models that sim.late the growth process of
plants and the insects and mites that attack thi:m. This project integrated
the various components of crop protection, crop rotation, pest-resistant
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varieties, biological control, and insecticide treatments into unified,
integrated management systems designed to minimize the use of chemicals.

The Huffaker project was funded from 1972 through 1978, It was Suc-
ceeded in 1980 by a project organized by the Consortium for Integrated Pest
Management (CIPM). CIPM is a consortium of 16 major land-grant universities
that has used the knowledge and methodologies developed in the Huf faker
project to focus on all the pests, insects, diseases, weeds, and nematodes
of four major crops (alfalfa, apples, cotton, and soybean). CIPM was funded
by the Environmental Protection Agency during 1980-1982., In 1982, funding
was transferred by OMB to the USOA/CSRS. The project will be terminated
early next year.

The CIPM project built on the systems approach developed by the
Huffaker project. In addition, more emphasis was placed on the breeding for
pest-resistant crop varieties and the use of economic models to analyze the
impact of the new technology. Also, formal linkages were established with
the Cooperative Agricultural Extensfon Service in an attempt to shorten the
lag time between the development of a new control tactic and its imblementa-
tion by farmers.

The Extension Service has done an excellent job in training farmers in
the use of IPM and in the development of field scouting services. [ believe
most crop producers in the U.S. are aware of IPM.

Many critics of IPM say that it is an {vory tower approach to crop
protectjon that has not been implemented on any iarge scale. Facts prove
the contrary. IPM has proven to be a very profitable way for farmers to
protect their crops and it has been implemented on a large scale.

Cost/benefit analy’is in Texas shows that net returns to an {ndividual
cotton farmer may be increased from $25 to more than $100 per acre through
the use of IPM. The annual economic impact to the state of IPM on cotton
exceeds $300 million per year. In the northeastern U.S., IPH has produced
savings to apple growers of $25 to more than $100 per acre, primarily
through the reduced use of pesticides. In the north cen%.al region, the net
returns to alfalfa producers mdy be increased by as much as $25 per acre and
insecticide use reduced by 75%. In California, IPM methods may increase the
life of alfalfa stands by a year. This accomplishment in itself will more
than repay all the state and federal funds expended on IPM.

In terms of environmental quality and saving to farmers, recent USOA
statistics show that from 1971 to 1982, {nsecticide use on cotton has been
reduced from 73.4 million to 16.9 million pounds; on grain sorghum from 5.7
to 2.8 million pounds; and on peanuts from 6.0 to 1.0 million pounds. 1
believe these data show that we have been successful in developing IPM
programs that minimize the use of {insecticides and that they have been
{mplemented on a large scale.

Economic analysis has been widely used in IPM research to demonstrate
the cost/benefits of the emerging new technology when compared with the
old. In fact, the CIPM prcject is the only large crop production research
project, to my knowledge, w:ich included an economic résearch unit in every
crzp research team. In addition, until recently the USDA Economic Research
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Service had a substantial group invol.ad {in pest minagement research. As
mentioned previously, cost/benefit ana'ysis has been extremely valuable in
getting farmers to adopt IPM practices.

In IPM the priorities for research and extension primarily have been
established by the research scientists and extension specialists working in
the field. They have been aided by farmer adyisory groups and pest manage-
ment associations. In addition, they have useé the techniques of the system
scientist to develop cemputer models of the system which identify knowledge
gaps that should be filled. The computer models have been able to simulate
the growth processes of the plants and the impact of pests and other envi-
ronmental factors on these processes. These techniques have been highly
successful in guiding this research and in allocating and reallocating funds
to areas of highest priority.

There is still much research that needs to be done in IPM. We should
continue the romentum produced in the Huffaker and CIPM projects by main-
taining their unique organizational structure for managing complex, multi-
disciplinary research involving several states, the system-oriented research
teams thit are in place, the teams of economists that are working on cost/
benefits of IPM a5 related to crep production and environmental quality, and
by keeping in place the 1inkages between IPM researchers and the Cooperative
Extension Service pest management programs. Unfortunately, it appears that
this momentum will be lost when the CIPM project terminates next year.

There are many new areas Of research that can benefit crop protection.
The emerging biotechnology may provide a way to develop new crop varieties
that are resistant or less attractive to pests, that better withstand envi-
ronmental stress, and that are resistant to certain herbicides. It may
allow us to clone pesticide-resistance genes into {insect parasites and
predators, conferring on them resistance to pesticides to which thelr hosts
are susceptible. Biotechnology should allow us to produce more virulent
strains of insect pathogens and highly selective biological pesticides.

There is much more conventional research that is needed on multi-pest
interactions, i{nsect forecasting, environmental modeling, computerized
decision-making, and developma2nt of new biological and cultural control
methods. Also, there is great need for more research on selactive use of
pesticides to minimize the development of pesticide-resistant pest strains.

Unfortunately, in spite of the results produced to date and the paed to
continue the above research in a highly coordinated, unified way, IPM {s no
101ger a high priority item with federal budget makers. Allocations for IPM
have not been included in recent USDA/CSRS or FES budget submissions.
Indeed, they have been replaced by Congress at the request of producers and
the scientists involved in IPM projects. In my opinion this is something
that should be corrected. Some provision should be made in the USDA, EPA,
or the National Science Foundation for the funding of large consortium pro-
Jects where our universities can combine the nation's best scientific talent
to conduct research on large natfonal projects that require large multi-
disciplinary resources not available in any single institution. In summary,
we need to develop some new models for managing agricultural research in
this country. The CIPM model is one that has been highly successful, but is
not likely to be continued.

37-908 O—8{—20 N ”F




300

Revised 6/8/84

Tastimony of Or. J. B. Weber
Before the U.S. House of Representatives
Committee on Agriculture, Subcormittee on Department Operations,
Research, and Foreign Agriculture
Hearings on Agricultural Research, Extension, and Higher Education
June 7, 1984
Credentials:
Mr. Chairman:
ty name is Dr. Jerome B. Weber. I am presently a Professor in the Crop
and $.41 Science Departments at North Carolina State University in Raleigh,

Horth Carolina.

My responsibilities finclude teaching a graduate course and conducting
research on the behavior of pesticides and other toxic organic chemicals in
plants and sofls. [ received my undergraduate education in agricultural
engineering at the University of Minnesota and my Ph.D. in soil science and
chemistry at the same fnstitution. My position was created by funds from state
and federal sources initiated by the appearance of Rachel Carson's book Slent
Spring. My initial duties were to investigate the processes {nvolved in the
fate and behavior of herbicides in the environment. I was, in effect, to be
the "devil's advocate” with respect to the environmental safety of agricultural
pesticides. For the past 22 years I have carried out this assignment and have

published over 100 research publications in scientific Journals and tooks.

My consulting activities have taken me to many countries and have involved

environmental problems caused by toxic organic chemicals including pesticides.

My areas of expertise includes reactions of pesticides with sofl colloids;
the mobility of pesticides in soils and water; determinations of the chemical
properties of organic toxicants; degradation of pesticides in plants and soils;

and the biological availability of toxic organic chemicals in sofls.
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[T is my understanding that I am to provide the members of this committee
witr: information concerning the environmental safety of pesticides and future
needs and opportunities. To do this I have asked myself eight essential

questions concermning pesticides. They ar2 as follows:

1. Why has the question of the safety of agricultural chemicals in the
enviroment arisen? : :

2, What is the status of our present knowledge concerning the fate and
behavior of pesticides in the enviromment?

3. What principles govern the fate and behavior of pesticides in the
2nv {romment?

How does one evaluate pesticide safety in the enviromment?

.

Are the pesticides that are presently being ysed safe to the enviromment?

Are pesticides having an adverse effect on soil fertility?

NQ.U’IO

. How do pesticides fit into agricultural production systems 1ike
conservation tillage and organic farming?

8. Hhat needs to be done to assure that pesticides are not adversely

affecting the enviroment?

I will attempt to provide you with my answers to these questions and I wifl
be citing apbroxiutely 100 references as documentation.

The first question "Why has the question of the safety of agricultural
chenicals in the envirorment arisen?” may be apparent to many, but it {s
particularly important to me because it created the position which I now hold
and it is an important part of my career. It also reflects on the ethics

and integrity of the agricultural comunity of which I as a member,
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For most people, the question of pesticide safety probably began in 1962
with the publication of Rachel Carson's book Silent Spring and with the
multitude of environment-oriented books which followed. For me personally, it
began in 1956 when Professor Alfred C. Caldwell of the University of Hinnesota
suggested that his soil science class, of which I was a member, read 2 book
by Edward H. Faulkner entitled Plowman’s Folly . The object of the book
was to show that the moldboard plow was quote "the least satisfactory implement
for the preparation of land for crop producticn.” Students reacted to the book
withnixed feelings. Most were fam boys who knew the benefits of the plow and
did not Tike criticismof it, Faulkner's error was that he criticized the plow
when his major attack should have been directed toward the way it was used.
Inverting the soil with the plow destroyed the protective barrier of surface
mulch and encouraged soil erosion by wind and water. Modifications of the plow
to allow for a trasn strip and the development of soil conservation practices
such as terracing, strip cropping, and the use of grass waterways corrected most
5011 erosion problems, so the plow was really not the culprit. It was the way
it was used. Unfortunately, many modern fammers have drifted away from conservation
farming and the problms of soil erosion have reappeared. I address this issue
later. As I stated previously, Rachel Carson pointed out the environmental
problems befng created from the use of pesticides. However, unlike Faulkner
and his direct attack on the plow, Carson did not content that pesticides never
be used but rather that the chemicals were not being used properly. She
contended that “we have put poisonous and biologically potent chemicals
indiscriminately 1}:to the hands of persons largely or wholly ignorant of their
potential for ham. We have subjected enormous mumbers of people to contact

with these poisons, without their consent and often without their knowledge.”
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She blended fable with fact and used attention getting temms such as chain of
evil, deadly films, chenical death rain, elixirs of death, and shadows of
sterility tomake her point. Miss Carson accurately stated that “we have
allowed these chemicals to be used with 1ittle or no advance investigation of
their effect on soil, water, ildlife, and man himself." But she also made
some fnaccurate statements, such as “under primitive agricultural conditions
the famer had few insect problems* and “This pollution (the pesticides) is
for the most part irrecoverable; the chain of evil it initiates not only in
the world that must support 1ife but in 1iving tissues is for the most part
frreversible.” She made excellent recommendations including the need for basic
knowledge in ecology, toxicology, sofl science, and weed science, emphasis on
biological and mechanical pest control methodology, better marked and safer
pesticide containers, increased monitoring for pesticides, and increased
education regarding pesticides. Her book stimulated President Kennedy's
Scientific Advisory Committee to prepare an extensive report on the Use of
pesticides. The Conmittee made many worthwhile recommendations, many of them
taken from Carson’s book. Two vears after Silent Spring, another book entitled
pesticides and the Living Landscape by Robert L. Rudd was published. Rudd

exanined the effects of pesticides on nature through an extensive review of

pesticide literature. He reported that the effects of pesticides on the

enviromment were less damaging and less permanent than Rachel Carson had suggested and
stated "whatever the immediate consequences of toxic chemicals in the 1iving
landscape--and they are sometimes serious--it must be said that they are

normally correctable.” He recommended the use of integrated pest management
strategias and more active coordination and cooperation among govermental

agencies.
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In 1966, hearings were held before a subcomittee of the Committee on
Appropriations, House of Representatives, on Department of Agriculture
Appropriations. A report entitled "Effects, Uses, Control, and Research of

Agricultural Pesticides” was published. The report dispelled some of the
alam set off by Rachel Carson's book. The report was followed by Committee
Chaiman Jamie L. Whitten's book That We May Live which further examined the
contentfons of Rachel Carson. The book also aided in dispemngfsme of the
alaming claims made in Silent Spring.

Scientists at a scientific conference held in Rochester, New Yerk, in
1968 discussed current research on persistent pasticides and published a
book entitled Chenical Fallout. Two important issues emerged from the
conference. The first was that pesticides and other agricultural chemicals
nade up only part of the pollutants which were ccataminating the enviroment.
The second was that polychlorinated biphenyls (PCBs), which were related to
DOT were also being found in wildlife and were also having adverse effects on
the enviromment. Barry Comoner in his book The Closing Circle brought the
same nessace to the public in laymin's tems.

Eight years after the appearance of Silent Spring, Frank Gratam, Jr.,
published Since Silent Spring wherein he reviewed what had been accomplished
in understanding and controlling pesticides since Rachel Carson's book had *
appeared. Grahim descri.ad the pressures of the chemical and agricultural
interests against control of pesticides, contradictory and ineffective policies
of government agencies, and the tunnel-vision of technical people who worked
with pesticides and failed to heed the possible effects of their work beyond

the narrow research targets they had set for themselves.
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Hot a1l writers assessed the dangers of pesticides in the same
way as did Rachel Carson. Rita Beatty in her book The DOT Myth concluded
that many of the adverse environmental effects that were being attributed to
pesticides, especially DDT, were the result of other changes that man was
imposing on the environment. She recommended extensive fncreases in federal
funds be made available to the land-grant calleges and universities for large-
scale and continued experimentation and testing of agricultural pesticides and
fertilizers, that both state and federal goverments establish aéricultural
review boards, and others.

James Hhorton in his book Before Silent Spring examined the problem of
food adulteration by insecticides bevore DUT was Jdiscovered. His book was critical
of the use of agricultural chenicals by famers and' technical agriculturalists.

Maurice B. Green in his book Pesticidas -- Boon or Bane? exsmined the

benefits of pesticides to the national economy and weighed them against the
risks of possible harm to the environment. He avacated the use of cost-benefit
analysis to detemine what restrictions or prohibitions should be placed on the-
use of a partfcular pesticide. Since he worked for both the unfversity and
chemical industry, the objectivity of his book was questioned by wany.

Robert Van Den Bosch in his book The Pesticide Conspiracy wrote critically

of the etaics of the technical commnity who worked‘with pesticides and he .
strongly advocated fntegrated pest management as the ultimate means of pest
control.

Thomas Whiteside in his books Defoliation and The l\’enduhm and the Toxic

Cloud described the effects to man and the environment of herbicides and toxic

contaminants contained in the herbicide formulations. He questioned the ethics

of the manufacturers of pesticides.
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One of the most recent books concevaing pesticides in the eavironment {s
Hichael Brown's book Laying Waste {n which he describes the adverse effects to
the environment of toxic wastes, including pesticides, that were disposed of
in waste disposal dumps. He attributed most of mankind's maladies to exposure
to the chemicals and questioned the ethics of the producers of industrial
chemicals. In addition to popular books attacking pesticides used {n agriculture,
saveral others, including Jim Hightower's book Hard Tomatoes; Hard Times have

lowered the public’s credibility of agricultural experts, in particular the
land-grant colleges and universities. Newspaper articles reporting adverse
effects of pesticides are common although in most instances they are based on
limited informtion. Basic research on pesticide fate and behavior in the
environment s still inadequate, especially with regards to the long-ranged

effects of pesticides {n the environment.

Question 2. What is the status of our present knowledge concerning the fate
and behavior of pesticides {n the environment?

In order to evaluate the charges and counter charges made against pesticides
by the many books previously mentioned, scientists and scient{fic organizations
have evaluated and assessed thousands of research studies involving pesticides
dissipation in the environment. The results are the following:

1. There are at least a half dozen books that are updated annually which
describe the chemical properties and uses of pesticides. In addition, there.
are at least a dozen books which discuss the chemistry and toxicology of pesti-
cides. Examples are 1icted in the Reference Section under Pesticide Chemistry.

2. At least 20 books have been published which evaluate the fate and
behavior of pesticides 1n the envirorment. They ae l1isted in the Reference

Section under Pesticides in the Enviroment.
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3, Aporoximately a half-dozen books have assessed the ecological effects of

pesticides and are listed under that title in the Reference Section.

4, At least 15 books have been published concerning the chemical action
of pesticides on organisms. These are 1isted under the Byochemical Action of
Pesticides in the Reference Section.

5. At least a half-dozen booke have been published on pest control with
wmethods other than chemfcals. Examples are listed under Pest Control Strategies
of the Reference Section. )

6. Innumerable books are now available on an;lytical methods for pesticide
determinations. Examples are 1isted under Pesticide Analytical Methodology of
the Reference Section. Pesticide concentraticis in amounts as small as parts
per trillion and lower are now possible.

Hundreds of references are cited in these books. The overwhelming evidence
{s that the pesticides which are presently being used prodbably do not cause
significant long-ranged detrimental effects on the environment. However, as
wis stated previously, basic information on the long-ranged effects of pesticides

on the environment is 1imited, so the ultimate answer must remain undnswered.

Question 3. What principles govern the fate and behavior of pesticides in the
envirorment? .

The fate and behavior of pesticides fa the enviromment is dependent on many
processes some of which take place similtanecusly and on the chemical properties
of both the pesticides and the media in which they reside (Meber, 1972; Neber
et al., 1973; Weber, 1974). Pesticides are involved in many processes including
reactions with soil particulate mattar; absorption, degradaticn, accumulation
and/or exudation by organisas; degradation by sunlight or by chemical reactions;
volatilization into th; atmosphers; dissolution and movement in leaching waters

or in runoff waters.

Ic 3ty

Aruitoxt provided by Eic:



-9

Pesticide behavior is regulated by the properties of each specific pesti-
cide, the properties of the soil environment, and the climatic conditions which
prevail (Neber, 1972; Weber et al., 1972; Weber, 1977; Weber, 1984). The |
important properties of the pesticides include: (1) Relative stability
(persistence/or half-1ife) of the compounds; (2) Ionization potential {overall
fonic charge; positive, negativy, or noncharged); (3) Water solubility; (4) vol-
atilization potential {vapor pressure at ambient temperature), and (5) Presence
of complexing groups (phosphorus, arsenic, etc.).

The important properties of the soil environment include: (1) Type and

qualntit‘y of soil constituents (organic matter, clay minerals, and metallic

hydrous oxides); (2) Soil pH level; (3) Types and concentrations of other
solutes (nutrients, natural products, etc.); and (4) Types and numbers of soil

organisms,

Pasticide Properties

With regard to the relative stability or longevity of pesticides, the only
chemicals presently being used widely in agriculture are those that have been
shown to be relatively non-persistent, in accordance with federal pesticide
regulations. There have been some exceptions to this where normally non-persistent
chemicals became persistent due to specific local conditions: e.g., aldicarb
{Tenik), an insecticide with no fonizing properties, high water solubility, and
moderate to high vapor pressure was leached through the very sandy soils of L.onq
Island, New York, and found its way into the ground waters where it contaminated

the drinking water in numerous wells. The stability of aldicard in the under-

ground waters was much longer than observed in surface waters or in agric.ul tural
| sofls. The cheafcal s no longer registered for use for such situations. Another
example was the fumigant EDB (ethyiene dibromide), which has chemical properties
much 14ke aldicarb and which under certain conditions was found to be much more
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mobile and stable than previously thought. There are other ccamonly used
pesticides which under the right conditions might be expected to present
envirommental problems. Among these would be industrial herbicides which

have long half-lives, are either nonfonizable or jonize to form anionic species,
and which possess high water solubilities. Under the right conditions, i.e.,
high rainfall, coarse textured soil, these chemicalscan be expected to get into
underground waters.

Since the majority of pesticides presently being used are ot tne non-
persistent variety, their behavior in the enviroment is dependent upon the
remaining four chemical properties. It should be said at this point that many
scientists are presently developing models to predict pesticide behavior in the
envirorment, but unless these four key properties arc utilized in the model
equation, the models have 1ittle chance for success. The wost important
chemical property is fonization potential since this determines whether the

chemical has an overall positive or negative charge or is noncharged. Positively
charged pesticides, such as the herbicides diquat and paraquat, are readily ’
bound to soil colloids through fonic bonds. The compounds are thus immobile

in sofl. The fact that these chemicals are very highly water soluble is no

longer relevant in predicting their mobility fn soil. Pesticides which possess
basic properties, such as the triazine and triazole herbicides, can also form
cationic species in soils depending upon the fonization constant of the chemical
and the pH of the sofl solution. Thus,under acidic conditions basic pesticides

ny become protonated {positively charged) and relatively immobile in soil {e.q.
atrazine is relatively immoble in the acid soils of the Southern U.S.), whereas
under basic or neutral pH conditions the chemicals remain {n the molecular {non-
charged) form and may be mebile {e.g. atrazine can be leached into the high pH soils
of the Hidwest U.S.). Their mobility under the high pH conditions is then primarily
dependent on the water solubility of the chmical. Pesticides which possess




310

-11-
acidic properties, such as the phenoxy acid herbicide 2,4-D and the picolinic
; acid herbicide picloram normally fonize to form negatively charged (anionic)
species which are highly mobile in the soil and water. Under acidic conditions,
depending on the fonization constant of the chemical, a portion of the acid
chemicals will be present in the uncharged (molecular) form. The uncharged
species are generally less =abile than the negatively charged species in most
sofls. An exception n;ight be the case in sofls with high anionic exchange
capacity, such as the high iron and aluminum containing soils of the tropics
and semi-tropics.
Water solubility {s the key chemical property which regulates behavior of

| nonfonic chemicals which do not possess complexing-type functional groups.

hydrocarbons(aldrin), carbamates aldicarb (insacticide) and chloropropham
(herbicide), acetanilides (alachlor), phenylureas (diuron), and dinitroanilines
{trifluralin). The relative mobility of these chemicals in soils is highly
realted to their water solubility. A water solubility classification scheme

This includes a great many families of pesticides such as the chlorinated
that is useful for characterizing pasticides is as follows:

Cateqory Description ¥ater solubility (ppm)
1 Very highly soluble Greater than 10,000 (1%)
2 Highly soluble 1,000 to 10,000
3 Hoderately soluble 100 to 1,000
4 Low solubility 10 to 100
5 Very low solubility 1to 10
6 Extrenely low solubility less than 1

; Yolatilizatfon potential as expressed by the vapor pressure of a chemical

is an important property for predicing the mobility of a pesticide in the vapor
state. It is particularly important for predicing the relative movement of a

pesticide 1ike EDB which is highly mobile vecsuse it has both high vapor pressure
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and high water solubility. A useful classification scheme for characterizing

the volatilization potential of pesticides is as follows:
Vapor pressure at

Cateqory Volatil{ization Potential at 20-30°C (mn Hg)
1 Very highly volatile Greater than 1073
2 Highly volattle 107 t0 1073
3 Moderately volatile 1075 t0 1074
4 Low volatility 1076 to 1075
5 Very low volatility 10" to 1076
6 Extremely Tow volatility Leds than 1077

If a pesticide contains complexing groups such as ajﬁenic. present in the
arsenical herbicides DSMA and MSMA, or phosphorus, present in the herbicides
glyphosatz and fosamine, the chances are it will be very ismobile in sofls
because such groups readily complex to clay ninerﬂ. surfaces. If a pesticide
doas not contain such complexing groups, its movement in soils will be dependent
on the chemical properties previously mentioned. The ultimate behavior and
‘fate of a given pesticide in the enviroment depends on consideration of each
of the above 1isted properties, in conjunction with the properties of the medfa
and climatic conditions.

Soil Properties
Pesticides which ultimately end up in the soil behave not only actording to

the properties of the chemicajs themselves, but alsv according to the particulate
matter with which they come in contact. Soils contain mixtures of sand, silt,
clay, organic matter of\various kinds, and metallic hydrous oxides. It is

the latter three components which because of their small particle size and

active surface chemistry exert the greatest ef'fect on pesticide behavior. Clay
mninerals, because of their high surface area and negative charge properties

readily interact with positively charged pesticides, pesticides with basic

.
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properties and/or pesticides which possess compiexing-type functional groups,

and, to a lesser extent, pesticides which have at least some polar characteristics.
Clay minerals react with and retain to only a limited degree pesticides which

are nonf-lar and/or which are relatively volatile. Organic substances,

particularly those such as humic matter which have both 1ipophilic (fat 1living)

and hydrophilic (water living) sites and cation exchange s;tes readily interact
with and bind all pesticides, at least to some degree. Cationic pesticides bind

to the exchange sites, basic pesticides react with undissociated acid groups,

and acidic pesticides and nonfonic pesticides bind to 1ipophilic and hydrophilic
sites depending on the water solubility of the pasticide involved. Metallic hydrous
oxides bind negatively charged pesticides to a gregter degree than other pesticides
vJat their contribution to pesticide inactivation isprobably only important in

the “red" tropical and semi-tropical soils.*

Soil pH influences pesticide behavior because it regulates the equilibrium
between fonized and molecular species of fonizable pesticides and hence the
amount adsorbed and biolcgically available at any given moment. Soil pH also
requlztes the type and quantities of microorganisms present and thus {nfluences
the decomposition of pesticides that are degraded biologically.

Many other natural products and nutrients present in sofl influence pesticide
behavior by competing for adsorption sites on colloidz) surfaces and/or by °
providing energy for microbial growth.

The type and numbers of sofl micrc.aorglnisms governs to a great extent the
lonnevity of specific pesticides. Bacteria, fungi, and actinomycetes have all
been shown to degrade certain types of pesticides and when the proper organism

1s present in sufficient numbers degradation of a given pe .cide occurs
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rapidly and completely. However, when the right organism is not present or
not present in sufficient numbers, a given pesticide may endure for a much
longer period of time than normal. Microbial activity is regulated by
temperature, moisture, nutrient status, soil pH and other factors. Normally,
microbial activity and microbial degradation of pesticides is highest under
warm, mofst conditions and lowest under cool, dry conditions. This is why
pesticides which may not last through the entire growing season in southern
U.S. soils occasionally persist into the following year in northern U.S.
sofls. Differing soil types and sofl factors, such as difference in soil
pH, also influence the longevity of pesticides at different latitudes.

Question 4. How does one evaluate pesticide safet;} ‘1n the enviroment?

Basically this could best be done by assessing all that {is known about a
particular pesticide and comparing it with other well-defined compounds. This
bank of knowledge would include the following: (a) key cheasical properties,
{b) methods of use, and (c) biological and environmental properties.

The key chemfcal properties were discussed previo;:sly and include:

(1) relative stability, (2) {fonization potential, (3) water solubility,
(4) volatilization potential, and (S) presence of complexing groups.

The mathods of use of pesticides would be characterized by one of the
following: (1) applied broadcast to growing crops (postemergance), (2) applied
broadcast to soils (preemergence or preplant incorporated), (3) applied locally
around foundations (termicides), or on industrial sites (sterilants), or
(4) applied to inland waters.

Biological and environmental properties would include: (1) mechanisms
of actfon, (2) degradation pathways, (3) longevity in air, soil, and water,

Q
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(4) edaphic (soil) behavior, (S) toxicological properties, ard (6} bioaccumula-
tion potential.

Question 5. Are the pesticides that are presently being used safe to the
environnent?

Consfidering the extensive and critical evalvation of pesticides in the
environment by both scientists and nonscientiste alike as exemplified by the
nearly 200 books published and cited in the Reference Section of this testimony,
one would have to conclude that a‘though some environmental problems occasiomally
occur, pesticides by and large are environmentally safe to use. It is true
that some of the early pesticides, such as the chlorinated hydrocarbons and the
toxic heavy metal compounds did have adverse effects on the environment. These
materials have been removed from the marketplace or are registered for restricted
use only.

It is not possible for me to provide the mecbers of these hearings with
an iron clad, 100% guarantee of the environmental safety of all presently
used pesticides, There are three reasons for this., First, the basic research
on the long-rangeu effects of pesticides on the enviromment has not been carried
out and thus is not available. Second, I dc pot have access to much of the
information regarding the properties of all pesticides as was suggested in
Question Number 4. Much of this information is of a proprietary nature and
thus s not available .to the public. Third, I did not have time to adequately
examine much of the information that was availeble,

The best that I can do is to compare the relative environmental toxicity
of a sizeable number of presently used pesticides using a scheme that I
developed about .eight years ago and which I published in the Journal of

Environmental Science and Technology (Vol. 11, pages 756-761, 1977). The
scheme {s based on only four key factors. They include: {1) acute oral

S
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toxicity to rats, which gives an indication of their mammalian toxicity,

(2) acute oral toxicity to the most sensitive fish species tested, which gives
an indication of toxicity to aquatic wildlife, (3) longevity in soil, which
gives an indication of how long the chemical has to react with the environ-
ment, and {4) bioaccumulation by aquatic organisms which gives an indication
of the biomagnification potential in wildlife. The relative environmental
toxicity of a selectedgroup of 72 commonly used pesticides is presented in
Table 1 using my scheme. The most environmentally toxic chemical would have a
value of 16.0. A chemical with the lowest toxicity would have 2 value of 4.0.
The mean value for the chlorinated hydrocarbon insecticides is 13.9 witha
range of from 12.6 to 15.3. These chemicals have been discontinued or are
vestricted-use materfals. All of the other presently used pesticides have
much lower environmental toxicity values ranging from 2.4 to 10.4. The
organophosphorus insecticides have somewhat higher values than the other
pesticides and have a mean value of 8.4, as compared with mean values of 6.7
for the others.

Does this mean that the presently used pesticides are envirommentally
safe? Kot exactly. What. it means {s that the old pesticides that were
implicated in envirommental problems have environmental toxicity va]u;s two
to four times those of the more recently developed chemicals which are in present
use. This scheme does not allow for an evaluation of all long-ranged adverse
effects which might occur.

72 allow for a more accurate comparison, one would need to compare all of
the chemical, biological and environmental properties of all pesticides.
Unfortunately, neither the information nor the time was available for these

hearings. It fs a task, however, that 1 feel should be done and once it is

done, articles should be prepared by experienced scientists in cooperation with
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Table 1. Relative environmental toxicities of selected pesticides.
Common name* Rating"

Chlorinated hydrocarbon insecticides
Aldrin 14.4
Chlordane - 12.6
0D 12.9
o7 4.4
Dieldrin 14
Endrin 15.3
Heptachlor 14.5
Kepone 13.3
Hean value 13.9

Organophosphorous compounds
Bensulide (h) 8.3
Diazinon (i 8.0
Dichlorvos (i 8.0
Dinethoate (i 7.3
Disulfoton (i 9.3
Fenchlorphos {1; 6.8
Feni trothion (i 8.3
Inidan (1) 7.8
Leptophos (1 8.5
Malathion (i 7.2
Hevinphos (i 9.5
Parathion (i 10.4
Phorate (1) 10.1
Hedn value 8.4

Carbamates
Asulan (h) 4.4
Carbaryl (12 7.9
Carbofuran (i) 10.2
Cycloate ih; 6.4
Diallate 6.8
Eptam (h) . 5.9

Molinate ih 1.2

Pebulate 6.0
Hean value 6.9

Triazine herbicides
Anetryn 6.5
Atrazine 1.8
Cyanazine 7.3
Hetribuzin 1.2
Prometon . 8.5
Simazine 6.3
Hean value 7.3
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Table 1 {continued)

Common name*

Rating**

Organic_acid herbicides

Acifluorfen
Bentazon
Bromac1l
Brazoxynil
Chloramben
2,4-0
Dalapon

« Dicamba
Dinosedb
Endothall
Fenac
Toxynil
Picloram
2,4,5-T
Terbacil
Hean value

Acetanilide herbicides

Acetochlor
Alachlor
Butachlor
Metolachlor
Mean value

Phenylurea herbicides

Diuron
Flumeturon
Linuron
Man value

Miscellaneous herbicides

Anitrole
Buthidazole
Chlorsulfuron

DCPA
Dichlobenil
Dinitramine
Diphenamid
EthalfTuralin
Fluridone
Fluazifop-butyl
Glyphosate
Hexazinone
Methazole
Pyrazon
Tebuthiuron
Mean value
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authors of popular articles. These articles, if put into the popular press,
would help to inform the governmental leaders and the public about the

enviromenxal safety of pesticides.

Question 6. Are pesticides having an adverse effect on long-ranged soil
fertility?

A newspaper article in the Dallas Morning-News by Gavid Hanners says
that “Pesticides may damage sofl, but farmers forced to use them.* The
article cites Dan Langford, a Texas cotton and wheat farmer, who says that
pesticides are killing the sofl. It cites Ron Carroll, assistant director
of Environmental Studies at Baylor University, as saying that pesticides
may be serfously damaging the delicate chemical composition of the soil and
reducing long-term sofl productivity. In the same article, Jim Hightower,
Texas Agriculture Commissioner, states that pesticides poison the land and
mess Up Mother Nature. An unidentified entomologist states that amounts of
chemicals have dramatic effect on the chemical composition of the soil.
Steven Risch, Assistant Professor of Entomology at the University of Cali-
fornia at Berkeley, said that there is quite a bit of evidence to show that
long~term use of pesticides affects the microorganisms in the soil and the
breakdown of organic matter is changed. This article is typical of many that
I have read over the past 22 years. I have asked myself many times are these
claims valid? Where is the evidence? 1 have seirched the 1iterature for )
evidence to backup the claims stated above but I have been unable to find any
and 1 can only conclude that the claims are based prim:-fly on speculation.
Because of the limited basic rescarch on the long-ranged affects of pesticides
on sofl fertility, perhaps the speculation is Justified. The hundreds of
articles that I have examined and the numerous books published by experts in
the field suggest that nesticides which are presently being used are s safe

to the environment as commonly used pharmaceuticals are to human health. For

ERIC " 381"

Aruitoxt provided by Eic:




E

O

319

~20-
toth examples , misuse can lead to disaster, and proper use can lead to great
benefits. The large gaps in our knowledge of long-ranged affects of pesticides
might also eventaully lead to environmental disasters similar in scope to

the effects Of 0OT On the reproduction of certain wildlife.

S0il fertility is defined as the capability of sustaining abundant
plant growth. Thus, chemicals which affect soil fertility might affect one
orvore of 3 number of processes.

Because they are normally applied to soils at much higher rates, and
beciuc~ they are generally designed to affect microbial populations, fungicides
and fumigants generally have much greater and lasting effects than herbicides
or insecticides. The effects, however, are not irreparable and soil micro-

bial populations return to normal after 3 or 3 ronths.

DOT and other chlorinated hydrocarbon insecticides, and orgarophosphorus
insecticides have shown 1ittle effect on bacteria, fungi or actinemycetes. In
a few cases, nitrate production was decreased slightly but ammonification was
generally stimulated. No effects on nodulation of legumes were observed
except at excessively high rates (10 to 40 times normal field rates). The
orginophosphorus insecticides normally stimulated soil respiration primarily
because they provided energy to soil organisms which degraded them.

Few herbicides have any great or prolonged adverse effects on the microbial
component of the soil. Individual microbial species are frequently decreased
in numbers but the effects do not appear to be perminent. Tne usual decrease
in numbers is normally followed by 2n increase in numbers. Such effects are
due to a disruption of the rhizosphere and non-rhizosphere organisms by the
killing of the vegatative cover followed by an increase in microbial pepulation
during the decomposition of the dead Plants. Some herbicides (trifluralin, M,
dalipon, 2,4-D) promote certain fungal diseases (damping off, wilt, early
blight) , and others (diuron, dinoseb, propham, TCA. trifluralin, M, dalapon)
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suppress certain other fungal diseases (root rot, wilt, early blight). However,
@ large number of herbicides stimulate the populations of the fungus Trichoderma

viride, a species which suppresses many pathogenic fungi.

Pesticides have been shown to affect the populations of sofl bacteria,
fungi, and actinomycetes, ammonification, nitrification, dinitrification,
and Nz-fixation processes, rhizobia and legume nodulation, free-l1iving organisms,
sof1 pathogens and their antagonists, algae, cellulolytic activity and organic
natter degradation, respiration activity, and other enzymatic activity. Most
chemicals, even at normal rates, have some form of effect on microbial activity.

- In most instances, the effects noted are transient, lasting a few days or a

few weeks.

It should be pointed out that soil nicrt;flora are responsbile for 90%
of the biolgoical respiration activity in the soil and that these microoranisms
are very resilient. Re-colonization of pesticide treated soils does eventually
occur in all cases. There is little evidence to show that pesticides have
produced or are producing any long-ranged adverse €ffects on the many soil
processes on which soil fertility depends. There is also little evidence to
show that they are not. There is an abundance of short-ranged evidence to
show that the pesticides which are presently in use are not adversely affecting

soil1 fertility and offer a great many benefits at very minimal risk.

Question 7. How does pesticide use fit into agricultural production system's
1ike conservation tillage and organic faming?

Nith the renewed interest in conservation tillage (otherwise known as
n0-ti11, mininum-til1, and ceduced-till), in order to conserve fuel and mini-
mize soil erosion and water losses, pesticides must fit or new pesticides
rust be developed to fit. This renewed interest in conservation tillage and
the use of good sofl conservation practices is a step in the right direction.

'.
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Farmers ought to be encouraged and offered financial inducements to use these
practices because both the soil and agricultural chemicals ought to be kept
on the land. Pesticides in conjunction with other pest control methods

will be as necessary for the contfnued production of crops in all cropping
systems as pharmaceuticals are for the continued maintenance of human and

animal health.

Question 8. What needs to be done to assure that pesticides are not adversely
affecting the environment?

It is my opinion that several tasks need to be carried out to ensurea
high margin of safety regarding pesticides and the eavironment. First,
industry ztould be encouraged to complete the characterfization of the
chemical, bioleqical, and environmental properties of each of their respective
pesticides. Second, objective, basic research on the long-ranged effects
of pesticides on the environment, particularly on the soil microflora, should
be carried out at universities and colleges to assure the long-ranged environ-
mental safety of pesticides. Third, governmental agencies Tike the Environ-
mental Protection Agency should be encouraged to assemble this information
fnto 2 handbook somewhat similar to Karel Verschueren's environmental hand-
book for organic chemicals. Fourth, this information should be used to pre- N
pare “newsy™ articles for the public regarding the environmental safety of .
pesticides. Fifth, research should be inftiated to develop a much more
accurate sofl test on which to base pesticide rate recommendatfons. The new
test should thus become standard fn all soil testing laboratories. The present

use of sofl organic matter content, as determined by differing and unstandard-

" ized methods, and used in conjunctlon with sofl texutre is wholly imadequate.

A new, accurate sofl test would assure that pesticides would be applied at

optimum rates which control the target pest most economically and then dissipate

324

ERIC LS

Yoy e \?

Aruitoxt provided by Eic:



822

-23-
safely. Sixth, university soil science departments should be encouraged to

i initiate new research projects that delve deeply into the basic chemistry

| of sojl humic matter and examine potential benefits from added organic

! substances which are present or which are added to soils. The soil organic

| matter project hsould also eximine any benefits which might be derived from

the organic faming philosophy. Organicmatteradded to soil has long been

known to have beneficial effects on soil structure, aeration, water holding

capacity and other soil parameters. Its merits and costs should be seriously

examined.

(Dr. Jeroze Weber's curriculun vitse is held
{n the subcomaittee files.)
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HIGHER EDUCATION ISSUES, EXTENSION
ACCOUNTABILITY, FORMULA CHANGE, AND
COMPUTER TECHNOLOGY

TUESDAY, JUNE 12, 1984

House orF REPRESENTATIVES,
SuBCOMMITTEE ON DEPARTMENT OPERATIONS,
RESEARCH, AND FOREIGN AGRICULTURE,
CoMMITTEE oN AGRICULTURE,
Washington, DC.

The subcommittee met, pursuant to notice, at 1:40 p.m., in room
1302, Longworth House Office Building, Hon. George E. Brown, Jr.
(chairman of the subcommittee), presiding.

Present: Representatives Penny, Volkmer, Olin, Roberts, and
Gunderson.

Staff present: Peggy L. Pecore, clerk; William A. Stiles, Jr., and
Gerald R. Jorgensen.

OPENING STATEMENT OF HON. GEORGE E. BROWN, JR., A REPRE-
SENTATIVE IN CONGRESS FROM THE STATE OF CALIFORNIA

Mr. BRowN. The subcommittee will come to order.

This afternoon, we are beginning the third day of hearings on re-
search, extension, and higher education in agriculture. Today, the
subcommittee will look at extension and higher education issues.

The subcommittee has conducted extensive oversight hearings on
the Cooperative Extension Service. As a result of past hearings and
other reviews, Extension developed the extension in the 1980’s
report. The report provided Fuidance to the very decentralized ex-
tension system on issues of national concern. This hearing will
focus on three outstanding issues from this. report: one, account-
ability and evaluation; two, computer technology needs; and three,
alternatives for changing the Federal distribution formula.

Cooperative Extension has placed a high priority on improved ac-
countability, on the use of resources, and better evaluation of pro-
gram eifectiveness. The subcommittee needs to understand the
tential and limitations of the new accountability and evaluation
system.

Acquiring computer expertise has been a high priority for exten-
sion, both in the extension in the 1980’s report and as a continuing
national budget Triority. To date, aﬁpropriations have not been
provided specifically for computer technology in extension. In part,
this has been due to uncertainty about the unique role for exten-
sion in computer technology. Extension must identify what nobody
else crn do. The e. ‘ension in the 1980’s report called for a major
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extension role in packaging research findings into software for
onfarm use. The possible interactions between extension and the
private sector are complex and evolving. We will look purticularly
closely at alternatives for direct electronic transmittal of informa-
tion and decision models to farmers, either through an extension or
commercial videotex system.

We will also be interested in hearing about the review effort
called for in the extension in the 1980’s report to evaluate the need
for a revised distribution formula. The current formula has been
unchanged for over two decades. The primary weights placed on
farm and rural population in the current formula may be no longer
representatives of the broadened extension mission and clientele.

The subcommittee held 2 days of oversight hearings in February
on higher education needs. Today’s focus on higher education will
serve to define more sharply the funding and information needs of
the system if it is to meet the future demand for human resources.
The strength of public research and extension institutions and our
private agricultural industry depends on a sufficient number of
high-quality graduates in the food and agricultural sciences.

1 look forward to a full discussion of these 1ssues, both today and
tomorrow morning when the USDA policy officials will testify.

Does any other member desire to make any opening ctatement?

Mr. Penny. No.

Mr. OLin. No.

Mr. BrowN. Our first witness this afternoon will be Dr. Lark
Carter, dean of agriculture and natural resources, California Poly-
technic State University, San Luis Obispo.

Dr. Carter, we are very pleased to have you here, and I look for-
ward to your testimony. )

STATEMENT OF LARK P. CARTER, DEAN OF AGRICULTURE, CALI-
| FORNIA POLYTECHNIC STATE UNIVERSITY, ON BEHALF OF
| THE AMERICAN ASSOCIATION OF STATE COLLEGES AND UNI-
| VERSITIES AND AMERICAN ASSOCIATION OF STATE COLLEGES

OF AGRICULTURE AND RENEWABLE RESOURCES

Mr. CARTER. Thank you, Mr. Chairman. Would you please enter
the full manuscript of my testimony in the record, and I will sum-
marize some of the main points.

I appreciate being permitted to testify early, which will allow me
to get home tonight to take care of commitments I have tomorrow.

As you mentioned, I am dean of the school of agriculture at Cal
Poly, San Luis Obispo. Prior to taking that position, I served for 1
year as Assistant Director of the Office of Higher Education in the
Department of Agriculture. Prior to that, as associate dean, I was
assistant director of the ag experiment station at Montana State.
This gives me three different perspective: land grant, non-land-
grant, and USDA experience.

My testimony today will focus primarily on the issues of teaching
or higher education in the food and agricultural sciences. I am
pieased to have this opportunity to present testimony on the teach-
ing aspects of providing professionals for what is Cal Poly’s largest
school and California’s major industry, which is agriculture.
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Teaching is the No. 1 priority at Cal Poly. We have research and
we have service projects, and our faculty are involved in many of
these things, but teaching is the number one priority. There will be
about 8,700 students in our school of agriculture next fall. We just
graduated over 800 this last Saturday. This makes Cal Poly one of
the largest agricultural undergraduate programs in the Nation. I
bring that to your attention to point out that there is a significant
portion of the agricultural expertise that is being educated in this
country that are not coming out of the land-grant universities. We
certainly think the land-grant university is extraordinarily impor-
tant, but so are these non-land-grant institutions.

Cal Poly is.one of 65 of these institutions, and the organization
that I represent here is AASCU, and the American Assocation of
State Colleges of Agriculture and Renewable Resources. These non-
land-grant and land-grant colleges of agriculture, in cooperation
with the U.S. Department of Agriculture, comprise a vital working
force of people with a very important mission, and that mission is
to develop and maintain a productive, efficient and competitive
American agriculture.

Title XIV of the farm bill recognizes the importance of the teach-
ing component, along with research and extension. I would like to
compliment Congress, this last year for the fir<t time, for appropri-
ating $5 million for the graduate fellowship program to attract ca-
pable, highly motivated students into professional areas in agricul-
ture where human expertise shortages exist.

I was distressed, however, to learn that in the House markup
this last week, it did not include funding for this program. It is ex-
tremely important that, as revisions are considered for title XIV of
the farm bill, that the language continue to include teaching as an
integral part of the legislation, along with research and extension.
In addition, it is essential that appropriate language be retained,
authorizing funding for the graduate fellowship program. I would
also say that it is important that the language o(P +his bill be writ-
ten in such a way as to allow for support of both NASULGC and
AASCARR institutions. Both groups of institutions are significant
contributors to the agricultural expertise pool.

The Joint Council on Food and Agricultural Sciences assessed
priorities this past year, and they established a string of about
eight recommended priorities. I noticed that the second of those
priorities was the scientific expertise development in the food and
agricultural sciences. It appears to me that the Department has
really not very adequately addressed the No. 2 priority. I think it
deserves more attention.

As one looks at priority issues identified by the joint council, it is
apparent that the need for continuing education opportunities for
food and agricultural science faculty is becoming more and more
important. For example, faculty who came through their educati.n-
al training in 1964 probably did not learn how to operate a micro-
computer. In fact, they probably did not even know how to type or
operate a keyboard. This is only one example of the need that
exists among midcareer faculty members for gaining new knowl-
edge and skills to continue to be effective teachers as well as re-
searchers or extension specialists. So, st:cngthening grants are
going to have a greater and greater potential as a means of
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strengthening institutional capacities to respond to State, national,
and international needs in the food and agricultural sciences.

These grants would be of particular importance to the AASCU
agricultural colleges and universities which do not have the benefit
of the Hatch Act and the Smith Lever Act funds.

The Higher Education Programs Office, Science and Education,
USDA, should be commended for their efforts to develop a much-
needed information system on higher education in agriculture. You
will be hearing more about that in testimony later. Suffice it to say
that FAEIS, the food and agriculture education information
system, will for the first time provide accurate data on the total
system of higher education in agriculture in the United States.

The revised farm bill should include authorization for support of
this type of service.

I would like to address priority 3 from the national priorities of
the joint council. The technology involved in gathering, analyzing,
and disseminating information is developing at an extremely rapid
pace. Both resident instruction and cooperative extension must
become increasingly alert to the potential uses of modern computer
technology and telecommunications for increasing agricultural pro-
ductivity and efficiency within the total agricultural system.

The development of this new technology has created new oppor-
tunities for higher education in agriculture, which has also created
problems for us to solve. A high percentage of the high schoul stu-
dents coming to our campuses have already been exposed to and
bhave experience with computers and are expecting to acquire more
skills at the university. Most universities do not have a sufficient
number of staff with the expertise that is needed to provide this
education.

On the other side of the fence, the agricultural industry with
which we work very closely, both at the land-grant and the non-
land-grant institutions, expects us to come up with help for them.
For =xample, at Cal Poly, we recently contracted with the Califor-
nia Milk Advisory Board to use the student interns in the field to
collect data and create a database for that board. We have many
requests for this kind of assistance, more than our faculty can re-
spond to. We have the people with the expertise, but as a non-land-
grant university, our extension funds are made available to provide
these services. We do the best we can, usually on an overload basis
for our faculty to serve these needs. We turn down more requests
than we are able to respond to.

At Cal Poly, we are dealing with the transition to the informa-
tion age in a number of ways. We are providing inservice computer
education programs for high school vocational agriculture teachers
throughout the State and through our vocational education pro-
grams unit, which is an oncampus supply house for visual aids and
computer programs, we provide useful, workable, debugged soft-
ware for vocational agriculture teachers in the high schools, and
for the agriculture teachers in the community colleges.

There are about 800 high school teachers in California and there
. ve 55 community colleges that offer agricultural programs in Cali-
foroia. So this is a fairly sizable operation. The software has been
develoged in such a way that these teachers are able, after addi-

A5 0 335




ERIC

IToxt Provided by ERI

333

ticilna]] training which we provide, to teach computer skills at their
schools.

The ongoing need is, then, for the development of additional soft-
ware that has been screened by faculty with the appropriate exper-
tise to assure that agriculture teachers at all levels are able to ac-
quire and use professionally credible debugged easy-to-use software.

We find that our greatest constraint to progress in the general
area of communication technology is the human resource con-
straint. We have used a number of things: Joint appointments be-
tween the school of agriculture and the computer science depart-
ment to provide joint expertise with people with agricultural back-
grounds and computer skills. Another way is to use faculty from
the various agricultural disciplines to teach the beginning comput-
er science course so that it frees the shortage of people with the
theoretical skills in computer science for the upper level courses,
and our people can teach those beginning level courses. In addition,
our faculty are being encouraged to develop computer applications
in their classes, either as a part of the eXisting courses or to devel-
Op new Ccourses.

It appears that the need for teachers that are knowledgeable
about computers and also knowledgeable about agriculture will
have to be addressed, at least in the short run, by retraining or ad-
ditional training of the existing faculty.

I would like to summarize with six recommendations. First, I rec-
ommend that language be retained in the revision of title XIV of
the farm bill designating the USDA as the lead agency in the Fed-
eral Governmenc for agricultural research, extension, and teaching
in the food and agricultural sciences. Second, I recommend that
any revision of title XIV of the farm bill include a continuation of
authority to appropriate funds for strengthening grants and for
graduate fellowships to support the teaching component of the ag-
ricultural research, extension, and teaching network. Third, I rec-
ommend that any revision of title XIV of the farm bill be written
in such a way as to include AASCARR institutions as well as land-
grant institutions as those eligible to receive support under this
legislation. Fourth, I recommend that USDA continue to support
the development, implementation, and continuation of the food and
agricultural education information system. Fifth, I recommend that
USDA work cooperatively with the State research, extension, and
teaching units to address the higher priority issues that are identi-

fied by the joint council. Finally, I recommend that membership on _ |

the joint council continue to maintain ~ minimum of two repre-
sentatives from the AASCU and AASCL. R institutions which con-
tribute so greatly to the development of agricultural expertise
across the Nation.

Mr. Chairman, that concludes my remarks. I would be happy to
try to respond to questions or comments at this time.

[The prepared statement of Mr. Carter appears at the conclusion
of the hearing.]

Mr. BrowN. Thank you very much, Dr. Carter. At the present
time, does your school have the capability or does it try to track
the career activities of your graduates to determine what type of
vocation they go into, whether it is related to agriculture or not? I
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am speaking of your agriculture graduates primarilﬁ. Do we have a
picture of the kinds of opportunities available to these graduates?

Mr. CARTER. I am not sure of your question. Can we direct the
selection of the curriculum that they are choosini?

Mr. BrowN. Do we have a way of following them after gradua-
tion to determine the relevance of their occupation to their agricul-
tural training?

Mr. CarTerR. We most certainly do. I think most institutions do
conduct studies from time to time to determine where their gradu-
ates have gone and to give some kind of assessment as to whether
what they have learned, what they were exposed to at the universi-
ty, was effective in meeting their needs. So it is possible to get this
kind of information.

Mr. Brown. 1 am thinkinf of this particularly because of the fact
that employment in agriculture today is far more diverse than it
may have been a few generations ago. It is not strictly onfarm em-
ployment. There is a lot of related activities in the overall agricul-
tural industry that can utilize the skills that are obtained in
scheols such as your own. I do not have in my mind a very clear
picture of just wzat all these opportunities are in California, and at
some point I would like to get a little better picture of that.

Mr. CArzER. I would be happy, as I am sure the other deans
would be happy also, to provide information on the diversity of jobs
that are being taken. Many of the jobs that they are going to now
really did not even exist 15 or 20 years ago when we were educated
and many of the faculty were educated.

Mr. BrowN. I noticed last year in hearings that we held out in
California, there was a whole new class of people who were trained,
at least to some level of professional capability, in entomology and
were tracking the incidence of pests in agriculture in a fashion I
have never seen done before. It is a part of integrated pest manage-
ment.

Mr. CArTER. This field of plant protection is an area that is be-
coming extremely important in our State—and I think in other
States, too, but especially in California. The Medfly, for instance, is
an example of that.

Mr. BRowN. Mr. Penny, do lyou have anﬁ questions?

Mr. PeENNY. Just a couple of questions, Mr. Chairman.

Dr. Carter, on page 3 of your testimony, you make reference to
the fellowship grants totaling $5 million. Do you have any idea
how many fellowships were awarded under that appropriation?

. Mr. Carter. Of course, this is the first year that it will be made
available.

Mr. Penny. I thought it was available in the current school year.

Mr. CarTeRr. Yes, we have received preliminary indications that

roposals will be due very soon, and the decisions will be made, I
elieve, in August as to who they will go to. I believe it is some-
thing of the magnitude of 300 students.

Mr. PENNY. For this coming school year?

Mr. CarTer. They will be selected very soon for the next year,
yes. The appropriation came through this last year. It has taken
this long.

Mr. PeEnNNY. Do you have any idea what types of programs are
going to be emphasized if these fellowships are awarded?
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Mr. CarTeR. The biotechnology area and human nutrition are ex-
amples of areas where expertise shortages have been identified.
The focus will be to attract highly qualified people into these areas
of shortages.

Mr. Penny. Later on in page 6, you talk about the grants that
are available to various institutions and your streng desire to con-
tinue a grant process that allows non-land-grant colleges to get
some of the money. How well are you doing now on that?

Mr. CarTeR. The strengthening grant concept is in the language
of the farm bill now. It has never been provided with funds. Con-
gress has not seen fit to provide funds for strengthening grants,
only for the fellowship aFrogram. What I was tﬁmg to point out
here is that the potential for strengthening and the need for this is
getting to be more and more important, especially to the non-land-
grant schools, the AASCU schools. They do not have the support of
the Hatch Act and the Smith Level Act funds.

We also have to keep our faculty current and on the cutting edge
of things that are stimulating and make them aware of the new
develonents in agriculture, and the strengthening grants will pro-
vide all of us with this kind of opportunity.

Mr. PennNy. Thank you for those answers, and I also want to
commend you for the specific recommendations that you have
made in your testimony today. We get a lot of advice, but mcst of it
is quite general. It is nice to have some very pointed recommeada-
tions so that we can see precisely what needs to be done to draft
legislation to respond to the needs that exist in this area.

r. Brown. Mr. Olin.

Mr. OLIN. Thank you, Mr. Chairman. !

Dr. Carter, I have been told that Cal Poly has a rather unigue
role among AASCU schools and the extension services, and I
wonder whether you could elaborate a little more on your exten-
siox; ro'l’e and how you interact with the total California extension
system?

Mr. CarTer. We do not have a direct connection with the Califor-
nia Cooperative Extension Service. We work very closely with
them. Our faculty have joint-authored articles with them, because
they do have the expertise that is needed. However, under present
legislation, it would take some different interpretations than we
have had up to this time to permit us to have funded projects at
Cal Poly, even though there is a great deal of interaction. eNe just
sponsored with the local farm advisory—which is called the county
agent in many States—a land-use conference.

So we cooperate a lot and work together as much as we can, but
there is no connection directly As it is presently constituted, it is
all indirect and strictly based on cooperation and mostly at the
local level. There is very little on the State level.

Mr. OLIN. What type of extension services do you have?

Mr. CarTER. In the sense of continuing education, we have a
great deal of activity. The example I gave was only one. We work
with local farmers, not just in our area but throughout the State
on pest control, fruit and vegetable production, livestock produc-
tion problems, you name it, across the board. Qur faculty have
been called upon, and they help if they can possibly figure out a
way of getting there or working with that individual to provide the
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service. We encourage that, even though there is no funding mech-
anism for it, because it keeps them current. We figure that if they ;
are in demand by those people out in the field, they must be teach- |
ing the kind of things that we want taught in the classroom. We
encourage them to do consulting for that reason ¢ *-at they are
out with the industry that we serve. If they are in daemand as a
consultant, they are the kind of person that we want in the class-
room. Xf they cannot get consulting jobs, then we may wonder a
little bit about whether they rcaily are acceptable to the industry
with what they know and the expertise they have. They do not all
do consulting, but a very high percentage of our peopie, either for
nothing or for pay, do consult with the public. We consider that as
we work on promotion and tenure decisions, whe:her they are per-
forming a service function or not.

Mr. OuN. You comment on the difficulty you are having in get-
ting your staff up to speed on computer techniques and computer
technology. Do you feel that you are solving this problem now, or is
this going to be a long-term continuing problem?

Mr. CarTER. I think we are solving it as fast or faster than any
of the other institutions. We set up in-service training programs,
special classes, for our faculty. We were able to get grants from in-
dustry and gifts from people. I don’t know if you are acquainted
|

with the Selia Farming Corp. It is a large farming corporation.
They found that we needed some computers, so they sent us a
check so that we could buy a bank of 16 computers for a lab to
teach our faculty and our students. The State of California, like
many others, has been somewhat limited in the funding they have
been able to give us. We did not feel we could wait for State fund-
ing. We went to the public and got our furding to buy the comput-
ers we needed. We need a lot more, but we got enough to get start-
ed. Every student now has to take at least a beginning course in
computer science, and most of them are taking much more. So we
are getting there, but we still have a long way to go.

I would say that we still have a number of faculty to get up to
speed, you might say, so that they are comfortable and knowledgea-
ble with the use of the computer and start to use it in their classes.
Well over half are now actively using it in their classes. They are
in some way using it.

Mr. OuiN. Thank you, Mr. Chairman.

Mr. BrowN. Thank you, Dr. Carter, for your very helpful testi-
mony.

The next witness is Dr. Henry Wadsworth, representing the Ex-
tension Committee on Operations and Policy'.

STATEMENT OF HENRY A. WADSWORTH, DIRECTOR, COOPERA-
TIVE EXTENSION SERVICE, PURDUE UNIVERSITY, AND CHAIR-
MAN, EXTENSION COMMITTEE ON OPERATIONS AND POLICY,
ACCOMPANIED BY HOWARD DIESSLIN, EXECUTIVE DIRECTOR,
ECOP, NASULGC

Mr. WasswoRrTH. Thank you, Mr. Chairman. It is a pleasure to
be here and to meet with you and the subcommittee. I have at the
tabie with rne Dr. Howard Diesslin, who is the executive director of
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ECOP and who has been very much involved in the Compucer Elec-
tronic documents for ECOP.

With your permission, I would ask that my complete statement
be placed in the record.

Mr. BrRowN. Without objection, so ordered.

Mr. WapswoRrTH. What we have been talking about and discus-
sions we have had about extension during the course of these hear-
ings in 1982 and now is the fact that change is constantly occur-
ring, and it is something with which we must all deal. The great
ability of the extension service is to help people make informed
change—in other words, make decisions where they have a good
understanding of what is likely to happen. That occurs because of
the ability to apply knowledge to the problem, to disseminate that
knowledge widely among the people who will have problems of a
like nature, and to command the respect and trust of those individ-
uals that the information they have received is credible.

As the State extension director in Indiana, and as the acting di-
rector of the extension service in Oregon for 7 years, and associate
director at Cornell, NY, for 3 years prior to that, I have had the
opportunity to look at extension services fairly intimately ir. three
States. One of the things that extension in the 1980’s has brought
forward is that one of the strengths of the extension service system
across this country is the Federal-State-local government partner-
ship, coupled with volunteers at the local level, which carries the
program down every country road into every small community
across this great land.

Second, we find in extension in the 1980’s the notion of the great
value of the land-grant system, and certainly we subscribe to that
and particularly the program flexibility that we now have at the
State level to focus our efforts on needs that may be of a particular
priority. This does not mean, however, that we do not work on na-
tional needs; it simply means that we merge national needs and
State needs in order to get the most effective program combination,
if that is possible.

Third, in extension in the 1980’s, they focus upon the research
base, and clearly that is what gives us the ability to gain trust
from the people we work with. We do have knowledge that is credi-
ble. We do have sources that we can draw on. We do know how
that information came about, and we can stand behind it.

One of the small concerns that I have with the extension in the
1980’s report is that they did not talk very much about applied re-
search or demonstration-type research. Previous testimony before
this committee with our research colleagues has documented the
emphasis among those colleagues on doing research, which many
might call rather basic. Now, we need that basic research in order
to have the information that will be necessary to compete effective-
ly years ahead.

But having that basic information or research results, the ques-
tion comes up: How do we move from that point to application in
the field? We see this as a growing problem, one which resources
are going to have to be devoted to, and I think the extension serv-
ices are in a position to do more if funds are provided for that par-
ticular purpose.
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Last, I would comment briefly on evaluation and accountability.
I would simply say to you that the extension directors sround this
country share the concern about evaluation and accountability and
I think have responded to the need that has been outlined earlier.
Administrator Greeawood will probably comment in more detail to-
morrow. There are five national studies underway, covering par-
ticular programs, and there are in excess of 200 individual State-
by-State accountability efforts underway.

In our own State, we are participating in at least two of these
national efforts, iookin, at the effectiveness of the program in our
own State, as well as liow it couples together with efforts in other
States to make the national impact.

I would like to turn now to the question of electronic technology
and what is happening. You see in the testimcny that was pre-
pared a statement that was prepared by the division of agriculture
of the National Association of State Universities and Land Grant
Colleges on electronic technology. It is a statement to which the ex-
tension services fully subscribe. 1 think it is very clear to us that if
we are going tc be as effective as we ought to be, we have to utilize
all the available technologies to their greatest abilities.

We work with people, and we know that many times they are
asked to incorporate technology into their own business and in
what they do. We expect them to look at these technologies and use
those that are useful to them and help them get the job done most
effectively. I think we can ask no less of ourselves to apply that
same kind of analysis to these current technologies. We believe
that by applying what is available, we will increase our ability to
serve our many clientele. We think we will not orly increase the
numbers of clientele we will serve, but we will increase the accura-
cy of the information and ax-alysis that is provided to them, and we
will increase the currentness of the information that they have
available.

The use of electronic technology will also help us translate re-
search into a more usable form. We need to take it from the results
that come from the bench of the laboratory and put it in a forin
which the user can take to his particular business or enterprise
and apply that to the circumstances that he has. In many ways,
this comes under the form of software development that incorpo-
ratels elements of the research into a systems type of information
analysis.

We frankly believe that we may be on the verge of enterin, a
major era in agriculture in this country, and that is one in which
managernent becomes the crucial element in the profitability and
the survival of agriculture. You will find a table at the end of the
testimony in which we chart major periods in American agricul-
ture. We pose that as a question because we see the,possibility that
computers may well be the most important management tool for
American agriculture in the remainder of this century.

There are now computer networks. What I mean by computer
network in this sense is a network for every county office in the
State that is connected with the State office of that extension serv-
ice in about one-quarter of the States. Other States are working on
developing this kind of capability, and there are also some regional
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cooperative arrangements whereby, through computers, informa-
tion is shared between States.

Hardware has become a problem for most of the States in
moving in the direction of computers. Industry has changed rapidly
in the kind of equipment that is available and the capabilities of
L that equipment. Most extension services have not had a substantial

amount of money needed to make frequent changes in the kind of
hardware they have. Therefore, when they made that decision,
they wanted to make it the best that they could for the long run.
Some have procrastinated because they were concerned about the
fact that the equipment might be out of date by the time they
could get it installed.

Some hardware has also come a long way, and one of the things
that recent development in the hardware industry has brought to
us is the ability of various kinds of hardware to use different kinds
of operating systems. This means that the opportuniti,' to share be-
tween States and between agencies is now more likely to occur in
the years ahead, simply because of the kind of developments that
have come in the private sector.

Last, I would turn to a question on the issue that you brought up
in your opening statement, and that is the Smith Lever formula.
As you noted, the base formula for Smith Lever 8(b) and 3(c) was
established in 1962 and has been basically unchanged since that
time. There have been some 3(d) items that have been added in the
period since 1962 with their own particular formulas.

Following the 1982 testimony before this committee, ECOP did
appoint a task force to look at the formula funding sitvation. We
asked the task force to review what had happened in the past, look
at things as they saw them in the future, try to be responsive to
inputs that they were getting from a variety of sources at that
time, and come back to ECOP with recommendations that they
thought were sppropriate. The task force then met in late 1982 and
1983, and they came back to ECOP in early 1983 indicating that
any change in the formula ought to grandfather the current 3(b)
and 3(c) funds at their current levels in order to minimize disrup-
tion of programs; that the current 4 gercent ought to be retained
for Federal administration, and that 20 percent ought to also be re-
tained to be equally distributed among all States. They also sug-
gested that the guidelines would include appropriately recognizing
total population, and agriculture as broadly defined.

These guidelines were accepted by ECOP, and the task force con-
tinued to deliberate. In August 1983, they presented their final rec-
ommendations to ECOP. Those recommendations indicated that the
existing 3(c) funds, excluding retirement and penalty mail, should
be shifted to 3(b) and such funds allocated to the States henceforth
at the level of formula funds received in 1985; that the Smith
Lever Act should be amended to expand the 3(b) section to allow
the Congress at which time they may choose to shift 3(d) funds to
3(b), with the allocation then of each State henceforth equal to that
received for the rest of the year.

With respect to future increases in Smith Lever 3(c) funds after
1985, that task force recommended that 4 percent of this go to Ex-
tension Service USDA for administration and that the remainder
be divided, 5 percent to States or groups of States for special
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projects, 20 percent equally among all States, and 15 percent
among the States on the basis of cash farm receipts, 25 percent ac-
cording to farm population, 25 percent according to rural popula-
tion, and 10 percent according to total population. They also made
some recommendations with respect to how they thought these da-
tabases could be developed and how they should be put in process
and how often they should change.

Well, as you can well understand, this discussion of formula
funds is one which involves everyone’s interest, and they wanted to
look at it. So, following this presentation in mid-1983, we took it to
a discussion of all extension directors and extension administrators
at the 1983 annual meeting of the extension section of the division
of agriculture. The meeting was so invoilved and the discussion so
intense that it was not possible for us to reach a decision at that
particular time. So a full meeting of all extension directors and ex-
tension administrators was convened in February of this year to
discuss this issue again.

I had asked, in the intervening time, that the regional chairman
of each of the four directors’ groups work with the directors in
their regions to examine this recommendation and come back to
the meeting with an expression of the consensus position of their
respective groups. This they did at the February meetin%, and their
reports indicated that the extension directors across this country
were about equally divided in their support of the existing formula
vis-a-vis the recommended modification. They did support the
transfer of 3(d) funds to 3(b) as innovative programs mature.

As a result of this, the consensus of ECOP was that there was
nol sufficient reason for us to press for a change in the formula at
this time and in the 1985 farm bill. I think that if such a change is
going to occur, then we need to have a clearer indication for all

tates if there is a change in legislative intent, and that there is a
strong sentiment by Congress and the executive branch that such a
change is in order. Given that, I believe that extension directors
can work together to develop a formula revision that would reflect
such guidelines.

Mr. Chairman, it has been my pleasure to be here today. I have
appreciated, on behalf of my colleagues, the manner in which these
hearings have been conducted since 1982. And if there is any fur-
ther way in which I can be helpful, I will be glad to do so.

[The prepared Statement of Mr. Wadsworth appears at the con-
clusion of the hearing.]

Mr. BrowN. Thank you very much, Dr. Wadsworth.

This question about the possibility of a formula change is one
which tests the statesmanship of every extension director. It would
be highly unusual if extension directors could look at the formula
without considering what the impact would be cn the distribution
of funds in their own State. I sus&ect Congress can look at it the
same way. Can we get beyond t at—I will not say “above” or
“below” it—to consider the fundamental equities involved here?
What should be the driving force with regard to consideration of a
formula change in your opinion?

Mr. WabpsworTH. In my opinion, the driving force should be the
congressional intent for carrying out the responsibilities as provid-
ed in the legislation.
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Mr. BrowN. By that, do you mesn the congressional intent with

regard to what they want extension to do?
r. WADpswoRrTH. That is correct.

Mr. BRowN. That seems very reasonable.

Mr. WapsworTH. As I read the discussion that occurred over the
last 6 months, it seemed to me that what was being asked was, if
Congress accepts the extension in the 1980’s report as it was pub-
lished and distributed, does the new formula any better represent
the intent, in terms of service to the people of this country, than
the existing formula? That was the dialogue that was occurring.

Mr. BrRowN. As you are well aware, Congress, in enacting some
of the 3(d) programs, EFNEP and urban gardening for example,
was expressing a view, for whatever reason, that a certain amount
of extension resources ought to be devoted for certain types of
urban programs. I think you would agree that it would be better if
the Congress did not have to resort to the kind of earmarking em-
bodied in the 8(d) program and left it to the partners to develo
their own priorities within general guidelines. But if those genera
guidelines do include service to an urban population, then the for-
mula probably ought to include some consideration of urban popu-
lation weight, as the proposed formula did here. The question of
how much is enough is something very difficult to work out, of
course.

Mr. WapswortH. | suspect that is reasonable. As you know,
there is nothing in the way the funds are distributed now that
would prevent an extension director in that State from allocating
funds for those programs that needed to be done in urban areas.
He has that flexibility now.

Mr. BrowN. That 18 correct. But extension directors, very justifi-
ably, look for some clues or cues as to what would be the most ap-
propriate way to distribute the funds. I am personally convinced
that extension, with the limited funds available to it, cannot under-
take largescale urban programs unless they do so through the
medium of modern technologies such as telecommunications or
something of that sort. They cannot do the kind of one-on-one pro-
gramming that we are accustomed to thinking of as the strength of
extension in connection with the farm population.

Mr. WapsworTtH. I would agree with that statement. I think we
tend in our State to look at it that we have programs that are
proactive and others that are reactive. By a “proactive” program, I
mean that we have a definite target clientele group whom we
think will particularly benefit from that information, and we un-
dertake very distinct efforts to accomplish that By “reactive” I
mean we have information that people can use and they would find
helpful if they had it, and we provide that mainly through media
kinds of events.

Mr. Brown. I personally appreciate the work that ECOP did in
connection with studying this issue, and it will be essential input to
gulxl' deliberations in connection with next year’s revisions of the

ill.

Mr. Penny.

Mr. PenNY. Mr. Chairman, I do not have any questions, but I do
want to thank Mr. Wadsworth for his testimony.

Mr. Brown. Mr. Volkmer.
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Mr. VoLKMER. I pass.

Mr. BRown. Mr. Olin.

Mr. OuIn. Just a couple of questions, Dr. Wadsworth. You men-
tioned that you have in Indiana a_complete network of computer
communications between, I take it, Purdue and the agents through-
out the State?

Mr. WapswortH. That is correct.

Mr. OLin. How far along are you in developing software packages
that individual farmers can use directly?

Mr. WapswortH. In terms of individual farmers using software
packages, they cannot do it on equipment that they might possess
on their own farm through a telephone modem to our computer fa-
cilities. They can come to the county extension office and work
with that staff to have a particular kind of program analysis, using
whatever software they would select that we would have available,
and get analysis done in that manner, or they can come to the
main campus and do the same.

Mr. OuIN. Are you doing any work on standardization and com-
patibility, such that you are looking forward to the time when you
could specify some range of hardware which farmers could buy
which could be software-campatible? The choices of this type, of
course, are increasing every day.

Mr. WapsworTH. This is a problem we have all faced. We have
decided to take upon ourselves right now this challenge when we
rmake the next change in hardware. As the first State to have this
complete network in 1978, we had the same equipment throughout
the system and the same operating system. We are now going to
provide flexibility to our counties and our staff, and we have pre-
scribed the operating capabilities of the equipment they ought to
have but not the make of that equipment. We have also specified
some range of operating systems. This gives us a matrix, and we
are going to try to make that matrix function, letting each county
tie in. It may be a county computer, it may be one they have them-
selves, it may be that they have better service for that in their own
locale than somewhere else, and we are going to try to hook all
those different elements together and make it work. But we are
just at the beginning stage of that.

Mr. OuiN. What about the cooperation in this respect with other
States that have a similar agricultural application? Does the vehi-
gle e}éist to work on standardization and compatibility on a broader

ront!

Mr. WapsworTH. Yes. Mr. Diesslin, the executive director of
ECOP, may want to comment on this. We have in the north central
regicn what is known as the North Central Computer Institute,
and that is one of the major purposes of that institute to in fact
accomplish just what you have described.

Mr. OLIN. You would, I take it, look forward then to the point
where you might arrive at a better capability of doing some soft-
ware development more centrally—reégionally or even nationall{?

Mr. WapsworTH. I would look at that, as well as the full utiliza-
tion of software that is developed in the private sector.

Mr. OLiN. Does Dr. Diesslin have something to add?

Mr. DiessuIN. Just a brief analogy. Until we got the three-point
hitch in farm machinery, you know how much incompatibility
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there was from one equipment manufacturer to another. We are
still looking for the three-point hitch in software. Now, more and
more, as individual companies become dominant—obviously, ‘Big
Blue” is one we all think about—and other companies come on and
say, “Our software is compatible with IBM’s,” you begin to move
toward the so-called “three point hitch” in software, in terms of op-
erating systems.

Now, obviously, we have probably a half a dozen yet that are still
out there competing, but more and more we are beginning to see
this narrowed down.

Mr. Onin. Thank you very much.

Mr. BrowN. Mr. Volkmer.

Mr. VoLkMER. I would like to continue with that. What informa-
tion is available through the computer network that you have in
Indiana?

Mr. WapsworTH. I do not have a complete listing with me. We
have information in there with respect to fertilization, integrated
pest management, and appropriate kinds of pesticides to use in a
particular situation.

Mr. VoLKMER. As a generality, are they data that have come
from your experiment stations and from your research facilities?

Mr. WapswoRTH. That is correct. We have built on the work of
our research colleagues and have put it into a form that we could
use 1t with the people who would be interested.:

Mr. DiessuiN. They have at least 60 software programs that are
specific to agriculture conditions in Indiana that will answer specif-
ic types of management problems, all the way from fertilization to
what you can pay for en additional 80 on your present farm.

Mr. VoLkMER. What if I wanted to know what research you have
done as far as corn and different hybrids, if any?

Mr. DiessuiN. No, I doubt if we can help you much on that. We
don’t carry the library-type information at this point.

Mr. VoLkmeR. Thank you very much.

Mr. BrowN. The word ‘“‘library” ticks me off a little bit. When
are we going to be able to connect all these computers to the Na-
Eon%l gricultural Library and have a truly integrated system

ere’

Mr. DiessuiN. Congressman Brown, I think we are beginning to
see the signs of some daylight there. If you have watched the ap-
pr(()lpriations to the National Agricultural Library in recent years
and the emphasis that USDA Science and Education is giving to
this element, I think it is a very bright spot. I think we have the
kind of leadership in the National Agricultural Library now that is
looking precisely in that direction. Obviously, it is going to take
some time.

Mr. BrRowN. Yes, I have been pleased with that, too. The aug-
mentation of the budget has not been all that overwhelming, but it
has been a comfortable growth so that it did encompass some op-
poriunity to do some of these things.

Mr. DiessuiN. It is a lot more comfortable than extension has
been in the last 2 or 3 years.

Mr. BrowN. That is true. What technology are you using for
Kg}n‘ soggggre packages? Is there a uniform type of method that is

ing used?
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Mr. DmzssuN. I guess I would have to answer at this point that
every State is kind of going in their own direction. You know, sci-
entists have a tendency to be individuals, and the States are get-
ting some compatibility among their scientists at their particular
institution, but we have a long way to go yet to get Iowa and
Purdue to be fully cooperative. I think the institutes at Madison
and the institute now at Penn State for the Northeast, and we
hope the two that are coming onboard or may come onboard in the
South and the West will give some impetus to this over the next 3
to 5 years. We have a long way to go in that direction yet, as have
the multitude of companies that are selling software out here on
the road.

There does exist today the opportunity, however, if a piece of
software is written for particularly one operating system, to get an-
other software chkage that will take that and translate that into
another form. these work better and more efficiently, our ease
of bridging these gaps is going to be much better than it has been
in tt = past.

Mr. Brown. Thank you very much, gentlemen, for your help. We
appreciate that.

Next I would like to call two witnesses to serve as a panel: Mr.
Bruno Leps, general manager of Grassroots Videotex System for
the Eastern United States, and Dr. Ralph Adkins, who is special
assistant to the director, Cooperative Extension, University of
Maryland. They will help us understand some of these systems a
little bit better. Do you want to start, Mr. Leps?

STATEMENT OF BRUNO LEPS, GENERAL MANAGER, GRASSROOTS
AMERICA, ACCOMPANIED BY JOSEPH D. COFFEY, DIRECTOR,
ECONOMICS AND PLANNING, SOUTHERN STATES COOPERA-
TIVE, INC.

Mr. Leps. Thank you, Mr. Chairman. I have with me here toda
Dr. Joe Coffey from Southern States Cooperative. If you will, I will
just give an overview of what our program is doing to indicate who
we are.

Mr. Brown. Please do that. That will be very helpful to us. Any
prepared material that you have can be included in the record at
this point, of course, and you handle it in the way that you think
will be most helpful to this subcommittee. We have your package.

Mr. Leps. Thank you. Just as background, Grassroots America is
a joint venture of three cooperatives, Agway, Cenex, and Southern
States, and Videotex America. Videotex America is, in turn, a part-
nership between the Times Mirror Corp. out of California and Info-
mart.

Mr. BrownN. Is this the system that we saw demonstrated down
at the Chamber of Commerce a few weeks ago?

Mr. Leps. Yes, it is, sir.

Mr. BrowN. Fine. Go right ahead.

Mr. Leps. Informart is, in turn, a videotex service company ba.2d
in Canada that started the Grassroots some 2% years ago.

The service that is being launched here in the United States is
an agricultural videotex service, Maybe I should just define video-
tex for you. What we are looking at is a service that allows a user
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to access a databank of information services through the telephone
network. Grassroots is specifically geared to the agricultural com-
munity. In the launching of this service, it was our feeling that
today the farmer, as he becomes more and more of an entrepre-
neur and a businessman, needs more up-to-date information, needs
more tools at his disposal, more timely information to be able to
run his business.

At the same time, we look at what we call the information-pro-
vider community, the people who want to communicate with that
farmer, needing more cost-effective tools and means whereby they
can communicate their information. As such, at Grassroots, we are
launching in the United State today a service that is going to cost
i the subscriber $50 per month, including 2 hours of usage, and it
will be $9 per hour thereafter.

In the launching of our service, we have to take great care in
making sure that the information is localized to meet that farmer’s
information requirements. As such, Grassroots America, even
though we are launching a national service, we are initially going
to be concentrating in the States of Maryland, Delaware, Pennsyl-
vania, parts of New Jersey, and Virginia.

In developing this type of service to meet the information needs
of the farmer, we have been working very closely with extension
people. We look to them as a source of a lot of the information that
can meet the needs of that farmer. As such, we have formed an ag-
ricultural database advisory council, which is comprised of exten-
sion people, university people, agribusiness, and farmers. This
group provides input and provides direction as to where we should
%o in getting information that is required to meet the needs of the

armer.

To date, Grassroots America does not have any subscribers. We
are planning to roll out in July, and we are still looking on target
for that. But if I may just take a couple of minutes to relate back
to the Grassroots service in Canada, it has a 2% year track record.
We currently have some 2,000 subscribers. We have very close co-
operation with universities and extension people up there, and a
recent survey shows that in fact 80 percent of the farm community
of our subscribers felt that to be a very cost-effective tool.

[The prepared statement of Mr. Leps appears at the conclusion of
the hearing.]

Mr. BrowN. Did you say 2,000 subscribers in Canada?

Mr. LEeps. Yes, that is correct.

Mr. BrRowN. Do you have an estimate of what your market pene-
tration is there or how much this represents?

Mr. Lers. In Canada, we are looking at 10,000 to 15,000 farmers.
In the United States, we are looking over the next 10 years or so in
the neighborhood of 200,000 to 300,000 farmers.

However, if I might just elaborate on that a second, I think there
is also a possibility here, even though individual farmers may not
have it in their home, accessible directly, in Canada a lot of the
extension services have this service right in their offices and as
such provide accessibility to these services to a much more general
base of farmers.
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Mr. BRowN. I suppose that where farmers could get together and
jointly make use of the service, they could beat you out of a lot of
individuel subscriptions, could they not?

Mr. Leps. That is a possibility; correct.

Mr. BrowN. If they all had access to an extension szrvice office,
which was convenient for a few hundred of them and they wanted
to do that, they could get the benefit of the service with a mini-
mum amount of outlay? .

Mr. Leps. That is correct, Mr. Chairman. I would answer that b
saying that the onus is on us to be able to provide enough personal-
ized types of services where the individual subscriber will want to
have his own ID and password to get on the service.

Mr. Brown. Dr. Adkins, I want to hear from all of you before we
ask questions. You may proceed.

STATEMENT OF RALPH J. ADKINS, AGRICULTURAL PROGRAM
SPECIALIST AND SPECIAL ASSISTANT TO THE DIRECTOR,
MARYLAND COOPERATIVE EXTENSION SERVICE, UNIVERSITY
OF MARYLAND

Mr. Apxins. Chairman Brown, you have a statement on the Estel
System. We would like you to incorporate that into the record, and
I will just highlight parts of it briefly.

Mr. BrowN. We have this brochure, and we have a statement by
you, yes. Those will be incorporated into the record.

Mr. Apkins. Thank you. Let me just briefly go through part of
those. The Estel system started back in 1982 on a trial basis, where
we were attempting to develop an information-delivery system
based on the computer technology. We have been very concerned
with problem-solving and office management and many other com-
puter applications, but we felt there was a real need for informa-
tion delivery. This looked like a good way to do it.

We are operating on the Eastern Shore of Maryland. We are cov-
ering the entire Eastern Shore at this time. We have two county
host units: one on the lower-shore and one on the mid-shore area,
serviced by a State unit at College Park. The unit at the college
collects information from USDA, from the National Weather Serv-
ice, and from our extension specialists, packages this all together
and downloads it daily to the county extension offices.

The users in the county can access the compuier equipment at
the county extension office on simple videotex terminals. In fact,
that is what we started with. Now, many of them are using micro-
computers of all kinds. We started primarily providing information
on futures dprices. Chicago Board of Trade prices was what our
farmers had the greatest interest in. At this stage of the game,
they are interested in fresh market vegetables and livestock mar-
kets. We are heavily involved in weather information and in inte-
grated pest management reports. As we proceed down the ~oad, we
see the county extension offices having an opportunity to input in-
formation into the system, which will localize it and make it much
more immediately beneficial to the county farmers.

We find that the users of the Estel System are not people who
want to peruse a great variety of information but primarily have
single sources of need that they are signing on for. Once you satisfy
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this need, they may look at other information, but generally we
have target groups that are looking at specific information.

The wives of our farmers were not one of the target groups that
we started with, but we found quickly that as their husbands start-
ed to use this system, they started to ask for home economics infor-
mation from the extension service. We found 4H information fit-
ting into the system. We use it for a caler.dar of events and these
kinds of things, to keep farmers up to date on what is happening.

When we talk about the cost of the system, the State host unit
that we have at College Park, we have invested about $10,000 into
this system. The county host unit costs about $14,000. I guess this
is probably as good an example of public and private cooperation as
we have. Almost all of the funds in this come from the farm credit
banks, the local farm bureau groups, to finance this operation and
put it together. The major decisions made in ‘ne county of financ-
ing and operating the system are made by county advisory groups,
groups of farmers that decide what information they would like to
see on it and how they would like to finance it.

The cost of the system to the grower is $40 per year, and the
system is available 24 hours a day, 7 days a week.

Some of the interesting things that we found about our Estel
users that you might find interesting, they range in size of farms
from 50 acres to 2,000 acres. We are finding that they average
about 450 acres. Most are grain farms but some are in combination
with vegetables and broilers. About half of them are accessing the
system with videotex terminals and nearly half with microcomput-
ers. .

We find that the most popular time for using this system is from
4 to 6 in the evening, and that is about the time that the settle-
ment price from the Chicago Board of Trade comes in. The next
most popular time is from 12 to 1. The length of time that they
stay on system runs from about 1 minute to 30 minutes, averaging
about 6 minutes. About one-third of them use the system once a
day, about one-third use it more than once a day, and about one-

third use it three times a week. About 77 percent of them operate

the system themseclves, with the remainder depending .n their
wives, employees, or other family members.

Marketing information is by far the most popular information
that we use. The weather is the second most popular. The Ag ALl
news that is prepared by USDA is the third choice. Pest manage-
ment is probably the fourth most useful information. The biggest
thing I guess that our users tell us is that they like the conven-
ience of this type of information; it is there all the time.

As we look at any type of electronic information system, whether
it is Estel or Grassroots or anything else, the first consideration is
the reliability of the hardware. I think in extension in the last 2
years, we have worked to put together a system of hardware and
software that we think is reliable, and it seems to be working well
now, serving about one-third of the State of Maryland.

The next crucial part of it is the development of a database.
Du:.ing this coming year, we plan to put microcomputers in all our
county offices that have the capability of feeding into this systen.
We are also putting microcomputers into each of our academic de-
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partments that serve extension to that they have the opportunity
for their specialists to feed directly into the system.

We depend heavily on the Ag Marketing Service for our Chicago
Board of Trade, é)tices and our vegetable market prices. The Na-
tional Weather Service has been a tremendous asset to us in pro-
viding up-to-date county-by-county weather forecasts and special-
ized agricvlture forecasts. A cooperative project with them is pro-
viding marine weather forecasts. We provide weather forecasts up-
dated three times a day, giving offshore and high-sea weather fore-
casts from Key West to Newfoundland. This is not a product that is
of particular interest to our farmers, but it is of interest to marine
weather users who work with the weather service.

It is interesting, looking at this system here today with the
Grassroots people, Southern States and Agway have been one of
the long-time traditional cooperators with the extension service.
We have a long history of working together. I think as you look at
public-private relationships, Agway and Southern States have kept
the Maryland Extension Service informed right -to the minute of
what tk. . are doing and what their goals are and where they are
trying to go. We have extension specialists in Maryland, in Dela-
ware, and in Pennsylvania who are serving on their advisory
boards. We have Estel Systems set up in Agway stores, available
for farmers to come in and use at their will. Each day, Southern

.States provides us cash grain prices {rom Baltimors and CFER,
Delaware, to go on the Estel System. So the cooperation between
the two organizations has been good and we look forward to its
staying that we:iy.

[The prepared statement of Mr. Adkins appears at the conclusion
of the hearing.] .

Mr. BrowN. Thank you very much, Dr. Adkins.

Do you have a statement, Dr. Coffey?

Mr. Correy. No, I do not.

Mr. BRowN. Do you have: any questions, Mr. Roberts?

Mr. RoBerTs. I have a question for Dr. Adkins. It seems to me,
with 41 subscribers, you are not growing by leaps and bounds. Do
W}l: anticiﬁate any kind of major clientele starting to subscribe?

y has the growth been so slow?

Mr. Apkins. The growth has been slow, and it has been slower
than we anticipated. I think the growth has been limited by the
hardware that we had available to devote to the project. I think as
we move forward, we will see the growth improve, but I am not
looking forward to an overwhelming number of people on this
system for a while. I think it will be a slow, measured kind of
growth. I think we will be able to build a clientele that will stay
there and use the system. But I do not really ses it as a tremen-
dous flush of people coming into the system. I think it is the kind
of system that will grow with the same speed that our farmers
adopt computers. I think as they buy computers, this will be one of
the services that they will want with their computers.

Mr. RoBerts. In other words, it is the hardware-~the lack of
availability of that—or the farmer going into the computer inf-r-
mation business, as o gosed to the information——

Mr. ApkiNs. Probably some of both. Our initial limitation, we
think, has been the hardware. This coming year, we ara concen-
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trating on developing a wider and more indepth information
system. We are planning to put one of the host units on the College
Park campus to serve Prince Georges and Montgomery Counties.
We think when this happens, we will develop a larger user group
in home horticulture areas. We will see more recreational boaters
and this type of user on it than we have now.

Mr. Roserts. What do 3 -u think would be the difference between
the clientele serviced by Grassroots and by Estel? Is it more local-
ized with Estel?

Mr. Apkins. I would say this would be the major thrust of the
Estel unit, a more localized system than Grassroots perhaps would
provide. Estel would not have the global kind of material that
Grassroots could provide. I would see as information starts to flow
in from county extension offices, the information would be very
local. I guess I would see that is where we would dovetail with
Grassroots, on the local part of the thing.

Mr. Roserts. I have no more questions.

Mr. BrowN. Dr. Adkins, what is the comparatlve size of your
database with the Grassroots database?

Mr. ApkINns. I cannot speak for the Grassroots in America, but in
Canada there probably would be very little comparison with the
size of the database. Theirs would be much larger than ours.

Mr. BrowN. It is my recollection that you said you had some-
thing like 80,000 pages of data or some huge figure?

Mr. Leps. The total databank available is closer to 120,000 pages.
Now, that includes material that we consider to be part of lifestyle.
The agricultural information base is currently 45,000 pages.

Mr. BRowN. Mr. Volkmer.

Mr. VoLkMER. I would just like to ask Dr. Adkins if he foresees;
following on the question of the gentleman from Kansas, any in-
creased growth in the users of the Estel system?

Mr. Apkins. Yes, we do see an increase, and we see it spréading
across the State. We consider the installation of computers in our
county offices as the first step to moving this across the State. We
started on the Eastern Shore. We have covered the shore. We prob-
ably will be working or. the Western Shore: this coming year. We
see it continuing to grow.

Mr. VorLkMER. You would cover the State in about 3 years then
or 4 years?

Mr. Apkins. I would say in the next 2 years we should have unit
capabilities in each county.

Mr. VorLkMEeR. All the way up to Cumberland and in that area?

Mr. Apkins. Yes. In fact, those counties are the counties that
probably could make better use of this kind of technology than
many of the urban counties because of the distance from the col-
lege. This will allow access to specialists and educational programs
much more. We have dealt so far with this in terms of an informa-
tion delivery system, but I think the thing that extension has to be
aware of is that this is an educational tool, a way to deliver infor-
mation that can be adapted to existing programs and used as an
educational tool, more than just an information delivery system.

Mr. VoLxMER. To get to the educational tool, will you not have to
increase the capability of your hardware?
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Mr. Apxins. Not very much. We are not nearly at the limit of
the hardware now. We probably have been limited as much as any-
thing by the ease of putting information inte the system. It has
been difficult for specialists to feed into a sy='-m that they do not
have ready access to, and we are hoping that this will improve this
year. The specialist can deavelop the results of his variety plots, sit
down at his computer in his office or have his secretary put that
into the system and make it available across the State.

Mr. VorwxMEeR. Do you see your system as competing with Mr.

Leps?

1511-. ApxINs. In the beginning we did, and we were very con-
cerned about that. As the system has developed, as theirs has come
closer to coming on line, and as we stayed in contact with them
and saw what they were doin%, no. We see some overlap in some
areas, but basically I do not believe they will be in competition
with each other.

Mr. VorxMmeR, Will 1, in the future, be able to use the same soft-
ware to access both systems?

Mr. ADKINS. I think you can right now.

Mr. Correy. I would like to comment on that, if I might. My
name is Joe Coffey, and I work for Southern States. I used to wor
in the universities. I see both universities and the private sector
having opportunities in this area and, in some areas, working joint-
ly. I think the farmer in the future will maybe subscribe to multi-
ple computer services, as he now subscribes to multiple magazines.
He may get the Farm Journal for one thing, he may get The Wall
Street Journal for another, he may receive the Maryland Agricul-
tural Extension newsletter for a third type of service. So that is the
way I would see it.

Each one of these services will have certain unique attributes, if
you will, which the farmer may see. The same computer can in fact
subscribe or access these multiple systems. .

Mr. VoLkMER. He would just have to pay his user fee; is that it?

Mr. Correy. That is correct, just as you would when you sub-
scribe to others. Certainly the Wall Street Journal costs more than
other types of publications, but there will be different prices on
these and different reasons for using these different services.

The other point that I would add to it is that many of these serv-
ices~—and at Grassroots, we anticipate this, that we will get into ac-
tualy electronic ordering, electronic banking, or at least opening
the door for these kinds of vehicles. So there will be more than just
simply providing information to farmers. It is our anticipation in
the future that farmers will actually be buying and selling prod-
ucts via their computers. So it will be more than just simply a
newspaper if you will; it will actually be an exchange for shupping.

Mr. VoLkMER. The Grassroots program, what geographical areas
do you presently cover?

Mr. Leps. In Canada, Grassroots covers from Quebec to British
Columbia. In the United States, Grassroots America is bein
launched in Maryland, Pennsylvania, Delaware, New Jersey, an
Virginia, but the intent of that partnership is to launch across the
United étates, except for California, where there is another part-
nership called “Grassroots Cslifornia”’—very imaginative names—
to launch the service in early 1985 across the State of California.
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S Mli;?VOLKMER. You are starting East and you will move West and
outh?

Mr. Leps. That is correct. It is our estimation that we would be
xl'glgli5ng out of our phase I area somewhere in the second quarter of

Mr. VorkmMer. Thank you, Mr. Chairman.

Mr. BrowN. Mr. Gunderson. .

Mr. GUNDERSON. My question really follows up on something Mr.
Volkmer asked in terms of duplication. I am a little interested in
why someone would want both services. It seems to me that even-
tually when both were fully developed, it is sort of an either-or sit-
uation.

Mr. Lepes. I do think you will find that as we develop, there are
%oing to be emphases that will differentiate these types of services.

ou cannot be all things to all people, and certainly in the elec-
tronic media this is very true. For instance, in a service like Grass-
roots, we may end up specializing. in certain large broad market
segraents within the farm qommuﬁi\t}y, such as %rain farmers, such
as livestock producers or whatever. We believe there will be a lot of
room for services to specialize and provide even more localized in-
formation to address very local types of needs in these types of
services. .

We do see a complementary role, and certainly from our stand-
goint, from the Grassroots America standpoint, we are electronic

istributors of information and information services. We do not in
fact develop these services. We are not creating agricultural expet-
tise. We are very much depending on extension research, extension
feedback, and their contact with the farm community to give us
leadership, to give us an exchange of information to be able to
know what to do, how to better meet the information needs of the
subscriber we are trying to serve. This is really where we see the
cooperative type of service. .

For instance, on the Grassroots type of service, you have a “road
range of available services. There are what you call “closed user
groups,” which are small segments of the database that you can
subscribe to that meet specific information needs. If I can give you
just a brief example, when you subscribe to Grassroots, you have
access to the major commodity exchanges. However, those commod-
ity exchanges currently are on a 15-minute delay. The broker
wants those commodities on up to the minute; you can subscribe to
that up-to-the-minute information. You do have the specific inter-
ests, if you want, within that market that we see the various serv-
ices targeting on and living jointly together.

Mr. VoLkMER, Will the gentleman yield on that?

Mr. GunDERSON. Why not let Dr. Adkins comment, and then I
will yield.

Mr. Apkins. For years, we have provided information to the
Southern States Cooperator magazine. This has been a very fruitful
way for us to get our extension information out to farmers, and I
am sure we will provide some information into their system, just as
we will depend on them for their Sputhern States marketing infor-
mation in our area. These are some of the ways that we will work
together. Many of our users probably will be smaller users than
what are on Grassroots. We will put a lot more local information
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in. One of the examples that comes to mind is the integrated pest
management service, where we have scouts in the field reporting
back In to the university, with entomologists makin% up a weekly
scouting report. This is going directly into the Estel system right
now ani is fed directly back to the farmers. |
Mr. VorkmeR. I would just like to ask you a little hypothetical. ‘
You mentioned the board of trade information, but soon it will be
time to harvest wheat. In some places, I guess they already are.
Usually in our area it is definitely a cash crop; nobody can store it
very well. So what you do is, the farmer gets on the phone and
starts calling around the elevators to see what the prices are. Even-
tually, will that information be available, and how would you
obtain that information from the wvarious elevators in order for
them to use it?
Mr. Leps. In the development of this electronic publishing indus-
try, there are a lot of side businesses that are evolving. Yes, we are
ac ressing the local elevator price; The way we address that is that
there are small entrepreneurial types of organizations today that
are looking for outlets and new avenues for publishing that type of
information. So in fact, in Grassroots America, we are subcontract-
ing to a company that is going to hire staff, that has staff now, tt 1t
is going to call around those local elevator prices so that it will be
available to the subscribers. ‘ )
Mr. VoLkMer. Would thez same thing be true for livestock mar-
kets then?
Mr. Leps. Yes.
Mr. Apkins. We are using our livestock markets primarily from
USDA, from the Ag Marketing Service. They have market r=port-
ers at about five livestock markets that serve Maryland, and this
information is fed in on the day of the sale. The grain marketing
prices, the cash grain prices, we have a secretary in the local ex-
tension office who calls four or five grain elevators in that county
each morning and gets the daily prices. '
Mr. VoLkMER. And that comes back in to your computers?
Mr. ApKins. Yes.
Mr. GunpERSON. Mr Chairman, I do not have any further ques-
tions, but I will be most interested in 5 years to see where all this
develops. I think one or two things wiil happen. Either you are
both going to be in direct competition—public sector versus private
sector—or else the public sector role is going to become.a very s?e-
cialized role, frankly, dealing with information that is nonprofit-
able to the private sector. It seems to me that'we have one of those
two alternatives facing us in the future.
Mr. Brown. Just following up on that, there is a large class of
nonprofitable information which we call “basic research.” [Laugh-
ter.] I think that the public sector is going to continue to have a
very strong concern for that. .
I want to explein oné additional area here, and this has to do
with the fundamental role of extension. Dr. Adkins, ou referred to
the fact that you expect some growth in the large home horticul-
tural users group. I happen to live in northern Virginia, which has
a very good extension service and a lot of home horticulturalists. I
occasionally use that extension systemn o ‘e there. I will give you
two or three examples.
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When it looks like we're about to be hit with Japanese beetles or
g{psy moths, we need some quick information from extension
about what is the best thing to do. So we call up the extension serv-
ice and after waiting on the line for quite some time, we frequently
get somebody who can give us the right information. As another
example, I had occasion to wonder why I could not get blooms on
my wisteries, so I called up to try and find out what was the best
way to handle wisteria culture.

I am wondering if there is not a role for extension in doing a
more effective job of packaging this kind of information for urban
horticulturalists on some sort of videotape or some scheme where
we could dial it up, access “Japanese beetle’’ for example, and find
out what is the current status of the Japanese beetle infestation
and the proper remedia! action to take. Urban horticulturalists
would probably benefit from that sort of thing, and it would not
require the use of expensive manpower waiting at the other end of
a phone in order to do that.

We have something similar in the health field called Telmed,
which is a telephone system where you can find out what to do if
you think your kid has measles or something like that.

Mr. ApkINs. Very definitely. There are a number of States that
are using home horticulture systems similar to that, with a bank of
telephone-taped messages. You call in and request the ressage
that you want and it will answer those questions. We think the
Estel system will he! ‘ do that similar thing in an urban popula-
tion where you have a lot of home computers. In our particular
area, we have a very high proportion of people with personal com-
puters at home.

We think this will assist with that. It will not apswer the ques-
tion, because in the spring or when the Japanese beetles first hit,
we are overwhelmed with those kinds of calls. I do not think Estel
or anything else will keep you off that telephone entirely. You will
probably still have to wait a while, but it will help. It will be an-
other way of getting that information out,

We think we can build up a bank of information, very current
and timely. When the Japanese beetles are about to come, we will
put that information in. When it is over, we will take it out and
replace it with something else.

Mr. BrowN. By extrapulation, you might think of something
similar to that for the whole range of information that you might
call nutrition information, the sort of thing that we are getting out
through the EFNEP Program. So not only poor people on welfare
who have the benefit of an EFNEP staff member ccald have that
kind of service but anyone who had particular questions about nu-
trition o: domestic management problems of various kinds could
access that information and have it available. We could package it
and distribute it in a much more cost-effective way and to a wider
audience than, we are doing now. Is that possibly in the cards
through the further development of the kind of systems we are
talking about now?

Mr. Apxins. Absolutely. That is exactly the kind of information
that we think is very possible and has very much potential to dis-
tribute this way. We are using best food buys and those kinds of
things right now.
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Mr. BrowN. I am trying to draw some lines here, where exten-
sion can utilize its expertise, its knowledge, its software packaging
capability to do this but not get into the trap of trying to provide
this kind of direct one-on-one communication with every person in
the urban populetion, which I think gets beyond the realm of ex-
tension and is ultimately going to take away from your higher pri-
ority activities.

You have helped our understanding a great deal, gentlemen.
Thank you very much.

Our next witness this afternoon is Dr. Ted Hullar, who is direc-
tor of the Experiment Station at Cornell. We will shift-our perspec-
tive nere to encompass research policy and research priority-set-
ting. ’

Dr. Hullar, we have your statement. It will be included in full in
the record, and you may present it in such way as you see fit.

STATEMENT OF THEODORE L. HULLAR, DIRECTOR, AGRICULTUR-
AL EXPERIMENT STATION, AND DIRECTOR FOR RESEARCH,
COLLEGE OF AGRICULTURE AND LIFE SCIENCES, CORNELL
UNIVERSITY

Mr. HurraAr. Thank you very much, Congressman Brown. I am
very pleased to be here, and that you were able to fit me into
today's schedule because I could not be here earlier last week.I am
particularly pleased because we do have three things that we do in
agriculture: we do extension, we do instruction, which are the fea-
tures today; and we also do research. I think it might be appropri-
ate t}}11at there is at least one person here today speaking about re-
search.

What I would like to do is discuss two or three things and sum-
marize these, which ave in my statement. The first is to examine
the kind of research pivgrams that would be nece.sary for empha-
sis and, second, the ways of funding those as we look to the year
2000, but as a prelude to that, to discuss the role of universities in
all of that. In presenting those three major ideas, I would like to
focus very briefly on five major themes.

First of all, I would make the assertion that universities are the
central part—not just one part—of our national agricultural re-
search system. Second, basic research is in fact at the core of our
universities and ought to be recognized as such and nourished as
such. Third, competitive grant programs are essential for basic re-
search in agriculture. Fourth, our competitive grant programs for
basic research in agriculture must have certain characteristics.
And last, I would like to suggec! a series of recommendations that
more comgetitive grant programs are needed for effective basic re-
search and graduate training in agriculture.

There are two points I would like to make about universities.
The first is to recognize that universities do deal with all three
garts. They deal with research, teaching, and extensicn. Certainly
‘*he most unique element of that threesome, however, is that uni-
versities are solely responsible for the training and education of
our graduate students who then become the research scientists in
our governmental and industrial laboratories and who also becomc
the facuity in our universities. That is a responsibility held by no
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other partner in our national agricultural research system, and
therefore 1 would assert that this places special responsibilities on
both government and universities to assure that the educational
function is in fact nourished. . ‘

1 would certainly point out that universities are the home and
center for our cooperative extension programs, thereby bringing
the results of research to the potential users. ‘

Let me, second, turn to basic research being the core of our uni-
versities. People define basic research in various ways. There are
some rather -standard definitions. Most people use the NSF defini-
tion and, by reasonable estimates made across the country, it has
now become (1uite clear that our universities as a whole, and par-
ticularly our land-grant universities, wherein we find our coopera-
tive extension programs and our agricultural experiment stations,
do about 50 or 60 percent of their research as basic research, the
rest being applied and developmental and some technology develop-
ment.

It is also clear that basic research is one of the major things that
fuels the development engine. It is the basic research in our agri-
cultural experiment stations that infuses our applied and our de-
velopmentai research with new concepts and tough questions. It is
basic research that provides the new knowledge that accelerates
our technology development, and it is basic research in our agricul-
tural research sector that will permit us to build the multidiscipli-
nary teams with scientists from outside agriculture—a point that 1
will return to later—to help solve the tough problems ahead.

Education of our students, as I mentioned, is the sole and unique
responsibility of universities. To be effective, this education re-
quires research of all kinds, but particularly I believe it requires
basic research, because it is that basic research that provides the
principles for application.

The difficulty, of course, comes when our universities are asked
to do frankly more things than they have the resources to do. If we
assert that they must do basic research, we must also “recognize
that in the agricultural sector certainly, and indeed in some other
sectors as well but not to so large an extent, they must also do ap-
plied and developmental research. That sets up enormous strains
within a university, inherent strains. It is made more difficult be-
cause, frankly, there simply are not enough funds to do these
varied jobs.

1 would like to suggest that one of the major elements of our
Federal respunsibilities for agricultural research is largely missing,
and that element is a satisfactory competitive research grants pro-
gram for basic research in agriculture. All of us know the history
of this program. It started in 1378. Funds were taken from the
Hatch funds, and that made & certain number of people rather
argry, to say the least, and we have been recovering from that mis-
ta}ﬁa_ ever since. We now have funds only up to the level of $17.5
million. :

For any person who comes out of the NIH sector or the NSF
sector, $17.5 miilion is no! a sum of money that is really talked
about verK much. It is a small part of an overall funding program,
and that kind of increase is very routinely given to otherwise very
large programs. In our sector, we spent an inordinate amount of

s 358

v




356

time talking about increasing that a half-million, $1 million, or $2
million. The real point is that $17.5 million does not begin to ad-
dress the needs we have, even in small sectors of our agricultural
research business, let alone addressing the broad sector.I will come
to that in ajminute.

You can read my text, but my conclusion is that it is absolutely
essential that the competitive grants program for agriculture must
be incressed very substantially. There are several reasons for this.
One is that at the dpresent time, we really have no financial incen-
tives to attract and hold the very best scientists in the country, to
hold them in agriculture. It is very easy for them to go elsewhere,
and they do so. In fact, we are losing & number of good scientists.
Second, because the funding for the formula funds has been in-
creasing so slowly—not nearly .enough to keep up with the cost of
inflation—the competitive grants can be seen as a significant sup-
plement to the formula-funding programs.

Third, and very interestingly, I believe the competitive-grants
programs can be viewed as the venture capital -or the risk capital
that one uses for a 2- or 3- or 5—Kear period to examine a new idea,
to determine how much merit there is to that idea, to determine if
there are some new directions, some new questions. Because of the
base funding we theri have in agriculture through formula funds,
we -have a capacity of folding the results from this venture cepital
into the formula funds as well as the State funds that nourish and
sugport our.State agiicultural experiment stations.

o for all three of those reasone, it seems to me absolutely imper-
ative that we increase very substantially our competitive grants
program.

What would be some of the characteristics of a competitive
grants program? I have listed 11. The first three would be charac-
teristics that would apply to any competitive grants program. Let
me summarize these briefly.

First of all, the competitive grants l;frogram should be designed to
obtain the maximum interest from all competent scientists, regard-
less of original discipline—from all competent scientists, not just
those in agricultural experiment stations, not just those in land-
grant universities but those from universities all over the country.

Second, the program should be designed to elicit the most cre-
ative, innovative thinking and analysis. Let me give an example
from Cornell. We have two sets of scientists: one in our department
of animal sciences and cne in our department of agronomy. One set
in animal sciences is interested in the preservation of both embryos
and semen. This is done through freezing techniques or cold tech-
niques. The scientist in agronomy has been interested in the physi-
ological effects of harsh cold stress. Those.two scientists have been
working basically side by side for 3, 5, or 8 years.

Very recently, this past year, because of a program we installed
at Cornell with our own money, those two scientists have said they
have something in common. So now we are getting the genius,
wisdom, and insight of a plant scientist and an animal scientist
looking at something calle ,cr{?bioloFy. The fundamental biologi-
¢al phenomena are the same. Now, if we have programs that are
simply designed as plant programs and others that are designed as
animal programs, we set up an .absolutely artificial barrier for sci-
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entists like that getting together on a fundamental biological con-
sideration, such as cryobiology.

Third, even though we have mission-oriented agencies such as

the National Institutes of Health and the USDA, our competitive
frants program should not be subsumed to specific immediate prob-
em-type interests of those agencies;-they must take a much longer
perspective, and I think it is fair to say that the NIH program has
been successful in doing that, and the USDA program is becoming
successful in doing that. I then go on to list eight more characteris:
tics and let me just briefly go through these.

There should be a broad array of grant programs available. Some
people call it from the beginning of one’s career to the end of one’s
career. I would like to think of it a little more comprehensively,
and I will describe that in a minute. Second, we ought to be en-
couraging multidisciplinary studies. You have received testimony
from Dick Caldecott from Minnesota }last week in which he very
adequately lays out the McKnight experiment, which I think is
very.exciting, focusing on multidisciplinary studies.

I believe that a major characteristic should be that all funds in
this competitive grants program should be allocated solely on a
competitive basis, without regard for geographic distribution. To be
candid, that sometimes scares some people, but it is very easy to
deal with that. You simply ask the question, Do you mean to say
you do not have scientists at your university that can compete?
There is a long pause, and then they recognize that yes, they do
have scientists that can compete. We all know that at every one of
our universities there are a large number of scientists that can
compete with the very best across the Nation. We simply have to
give them an opportunity.

All' the applications should be investigator-initiated and peer re-
viewed with all scientists in public and private unis ersities, all re-
search institutes, and all government laboratories eligible to apply.
Let’s see just who can get the grants, and let's get the best ideas.
This program should be desi%?ed to be complementary with exist-
ing funding programs in the USDA, NSF, NIH, and other agencies.
It should have a mission orientation, just like NIH’s competitive
bagic research grants program has a mission orientation.

Last, but certainly not least, a program like this must be added
to, not taken away from, existing funding programs such as formu-
la funds. This program should not be a replacement or a redirec-
tion of those programs. \

Let me illustrate what I mean by a comprehensive program, the
so-called cradle-to-the-grave phenomenon. I do not really think
cradle is too good a thing to call a predoctoral student, and I do anot
think grave 13 a good thing to call a rather mature research scien-
tist, but some people call it that, and at least it is mildly descrip-
tive. It ought to start at the beginning, with predoctoral students.
There ought to be competitive fellowships for those; we should get
the best and the brightest of those. It ought to go on and have the
same kind of program for J)ostdocs. There also ought to be training
grants for establishing and nourishing new progrems in new fields
of study, such as cryobiology, the one I just mentioned.

Those three programs have been time-tested by the NIH and the
NSF, and they work very well. There ought to be project support of
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at least four different kinds. The first would be for young investiga-
tors, a program initiated by NSF this past year and in.fact used in
previcus years by NIH. It is unfortunate they do not allocate
enough of those to the biological sciences, but we will work on that.

Second, there ought to be research grants of two different kinds:
both individual grants as well as the multidisciplinary grants. .

The fourth kind of project support would be research, career de-
velopment awards. First of all, it recognizes outstanding scientists
and second, there is enough money to give them a real base of
stable long-term support so they can dig even more deeply. into
their basic research. There ought to-be program support, and I un-
derstand that the Congress and other agencies are not overly en-
thusiastic about program 'support. But in the past, it has proved to
be very valuable, particularly as research programs are being es-
tablished, such as in the biomedical sciences. I would assert that
we need program support in the bioagricultural sciences at this
time, just as we had it in the biomedical. ‘

Equipment grants. We have a very serious problem in obsolete !
equipment and also general research support, such as the biomedi-
cal research support grants. And last, I think we all ought to recog-

' nize that we must be retraining ourselves so that we should have
senior postdoc fellowship and senior awards.

Without belaboring this point, let me suggest that we need con-
siderably more competitive research grants programs than we have
now. Last year, Congressman, we talked about the biotechnology
program, and we ihought it would be interesting if that did proceed
abit. It has, and that is a beginning, but that is only the biology of
information. Now we need to go on to the biology of whole orga-
nisms. Then we need to go on to the biology that is involved in the
ecology of our world and the environmental systems in which these
organisms grow. Last, we must recognize that there arz economic,
social, and institutional aspects of our entire business.

Well, what would some of those numbers be? Last year, I said
the number for biotechnology ought to be $70 million, which was
four times the amount of money'in the USDA competitive grants
program at that time. It turns out, as I describe in the testinony,
that this amount of money is only about one-fourth to one-sixth the
amount of money we need to deal with just that topic. When we

are dealing with things like organismal biology and ecological biol-

ogy, we are clearly up to much larger numbers. I have estimated in

E_erle $100 million per year for just the organismal and ecological

iology.

Those numhers might frighten us in agriculture because we are
‘ not used to them. They certainly do not frighten anybody who
‘ deals with NSF and NIH. The NSF budget is well over $1 billion. It
‘ needs a lot more in biology. What better way to get money into bi-
: ology than through agricultural research? Lest we think that is too
much money for the size of the sector, let me simply say that pres-
ently we are very significantly underiavestigating and underinvest-
ing in agricultural research. At the present time, at most, we are
spending just 1 to 2 percent of the gross wholesale value of our
products for agricultural research. That i3 in comparison to areas
like the higher techrnJuiogy indusuwcy, such as the chemical indus-
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tries and pharmaceuticals, where it might be anywhere from 5 to
10 percent. :

But even more importantly, the average annual return on the in-
vestment is 35 to 50 percent, clearly, the best buy investment in
research going. So I think the case is clearly made, and I would be
happy to answer any questions. Thank you very-much.

[The prepared statement of Mr. Hullar appears at the conclusion
of the hearing.]

Mr. BRown. Dr. Hullar, I apologize becausé I have to leave, and I‘

am turning the chair over to-Mr. Volkmer, who will handle it very
well. I want to thank you for your testimony. It is right:to the
point. We did take up some of these issues last week, dealing with
the nature of the crmpetitive grants program, the levels that we
might find desirabl., and you have helped focus some more light on
those issues. We appreciate it very much, and again 1 apologize for
having to leave. )

Mr. VoLkMER [acting chairman]. The gentleman from Kansas?

Mr. RoBerts. Thank you for a fine statement. I just think that
everybody on the committee and everybody up here would probably
appreciate the fact that you should have more money for basic re-
search. The proposal for competitive grants, I do not think you
would probably find too rach disagreement with that. But we do
have a big problem up here, and that is where do we get the
money? It is very difficult for any program. All you have to do is go
over on the floor and watch and see what happens when you try
and push for these increases. Do you have any sage advice as to
how we go about doing this? : '

Mr. HurLar. I suppose one observation is that the amount of
money—let's just ta{;e biotechnology, even the $28.5 or $50 mil-
lion—that is not a very large percentage of crop surplus moneys.
The interesting thing about biotechnology, when we really find it
being incorporated fully into our plant breeding programs, is that
it will increase the efficiency, the cost-efficiency of production.
Now, that may turn out to be bringing most benefits to the con-
sumers, but it could well be bringing profit advantages to the pro-
ducers. I think that is one observation.

The second is that it seems to me, we almost have to look at agri-
cultural research as a matter of national necessity. Agriculture is
the largest industry in this country. It provides a great deal to our
balance of payments in the export markets. We are finding that we
are under increasing stress in the export markets. So it seems to
me that it is an important investment for our national economic
security, and therefore it should be thought about when one is set-
ting the budget ceilings, not be thought about necessarily after set-
ting the budget ceilings. I think we really have to incor%orate this
into those earliest budget estimates, pursuant to the budget re-
forms of Congress in the past several years. It cannot be left until
later, it seems to me. It is too important. .,

Mr. VoLKMER. I quite agree that we need to maintain, if not in-
crease, basic research, especially in the agriculture area. We will
take that inte serious consideratior. next year when we take the
legislation up again. So I want to thank you for being here today.

Our next witness is Dr. John Brand, associate dean, College of
Agriculture and Natural Resources, University of Connecticut. Dr.
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Brand, your statement, along with all of the previous statements,
will be made a part of the record. You may either review it in full
or summarize it, however you so desire.

I am going to be leaving, like the gentleman from California. It is
not that we do not want to stay for your testimony; it is because we
have other things going on at the same time. In a few minutes I
am going to have to leave and let the gentleman from Virginia
take over the Chair. You may proceed.

STATEMENT OF JOHN P. H. BRAND, ASSOCIATE DEAN, COLLEGE
OF AGRICULTURE AND NATURAL RESOURCES, UNIVERSITY OF
CONNECTICUT, AND CHAIRMAN, RESIDENT INSTRUCTION COM-
MITTEE ON ORGANIZATION AND POLICY, DIVISION OF AGRI-
CULTURE, NATIONAL ASSOCIATION OF STATE UNIVERSITIES
AND LAND GRANT COLLEGES

Mr. BRAND. Thank you, Mr. Chairman.

In addition to being associate dean of the College of Agriculture
and Natural Resources at the University of Connecticut, I am also
chairman of RICOP, the Resident Instruction Committee on Orga-
nization and Policy of NASULGC, the National Association of
State Universities and Land Grant Colleges.

I am pleased to accept fyour invitation to comment upon critical
higher education issues facing the food and agricultural science
and education system. The members of the resident instruction sec-
tion join me in expressing appreciation to this committee for in-
cluding higher education in the scope of these oversight hearings,
and I welcome this opportunity to provide testimony to comple-
ment that which I gave on February 7.

The joint council, in its report fiscal year 1985 Priorities for Re-
search, Extension, and Higher Education, a report to the Secretary
of Agriculture, recommended 8 national priorities from 24 that had
been recognized. Scientific expertise development was ranked
second in their recommendations. Basic biotechnology research was
given the highest priority. It is, therefore, not unexgpected that the
higher education concerns of RICOP deal largely with issues associ-
ated with the development of the food and agricultural sciences.

RICOP's concerns regarding the academic community’s capabil-
ity to provide the Nation's food and agricultural scientists, manag-
ers, and technical professionals stem from eight basic issues. One,
the decline in scientific literacy of high school students; two, the
fact that students entering colleges of agriculture have been dem-
onstrating lower SAT scores, while those going into schools of engi-
neering are increasing; three, by 1991, we may expect 20 percent
fewer individuals of college age; four, a shortage of college gradu-
ates with expertise in food and agricultural sciences is predicted
throughout this decade; five, or.going federally sponsored graduate
fellowship programs in the physical and health sciences have been
?uite instrumental in attracting top scientific talent. As a result,
ood and agricultural sciences graduate programs.are finding it in-
creasingly difficult to-attract top-ouality students. .

Of the approximately 1,000 doctoral degrees awarded in the
United States, about 38 percent are swarded to foreign aliens, of
which only 1 percent remain in this country. In the next decade,
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we will experience unusually high numbers of retirements of col-
lege of agricultur- faculty. Eight, colleges of agriculture have expe-
rienced a serious _terioration of their capacity to educate highly
qualified scientists and professionals. Inadequate investments for
facullty, facilities, and equipment have seriously eroded program
guality. .

In an effort to address these issues, RICOP has strongly support-
ed the food and agricultural sciences national needs graduate fel-
lowships, which Dr. Carter had mentioned previously in his testi-
mony. We had recommended an appropriation of $10 million for
fiscal year 1985. These feilowships represent a dedicated and com-
mitted program for increasing agricultural scientific expertise in
priority specialization. We continue to believe that these superior
fellowships of $15,000 will give us a competitive edge in efforts to
attract high-achieving students.

However, it is often argued that significant proportions of USDA
funds, purported at times to be as high as 25 percent, provided
through State agricultural experimental stations at land-grant uni-
versities, give adequate redress to expertise shortages and negate
the need for graduate fellowships. However, I believe the evidence
fails to support this contention. .

I have included in my testimony a table showing assistantship
and fellowship support funds for graduate students in agriculture
and natural resources provided through State agricultural experi-
ment stations at land-grant institutions. The figures reveal that in
1983, 3,729 graduate students received support. However, the fund
support averaged only 0.36 of every full-time equivalent graduate
student. These data are based upon a joint RICOP-ESCOP gradu-
ate student survey taken in the fall of 1983.

If a comparison is made of the dollars of Federal support distrib-
uted through State agricuitural experiment stations with the total
fiscal year appropriations in each fund source, it is revealed that
relatively small proportions of allocated USDA funds are directed
to graduate-student support. In fiscal year 1983, $149.3 million of
Hatch funds were appropriated; only about $8.2 million were pro-
vided for graduate student support—5.5 percent. In the area of
competitive grants, it amounts to 3.3 percent. The last category
should read “competitive grants.”

Only an average of 4.3 percent of the appropriated funds, includ-
ing Hatch, renewable resources, McIntire-Stennis, animal health,
and CSRS special grants, and competitive grants are directed to
graduate-student support through agricultural experiment stations.
It should be noted, however, that some USDA funds are distributed
through research units other than agricultural experiment sta-
tions. .

Unless a part of the research funds are dedicated specifically to
graduate student support, there is no assurance that USDA
funds—whether they ge Hatch, McIntire-Stennis, or renewable re-
sources—will in fact be utilized to attract and support graduatz
students, nor is there any assurance that the array of critical ex-
pertise shortage areas will be addressed. The justification for a con-
tinuing strong program of food and agricultural sciences nationa!
need graduate fellowships remains clear and viable.

L2et 364

s

o




362

We believe continued appropriations are needed to enable this
program to achieve its stated objectives.

Assistant Secretary O.G. Bentley, in an article "Forces Reshap-
ing Agricultural Research in Educational Institutions,” published
by the Farm Foundation, commented upon emerging trends that
will affect agriculture’s future. The one trend he commented upon
was the recognition that agricultural manpower is crucially impor-
tant to the security and well-being of this country. Our colleagues
must take aggressive leadershig in recruiting qualified undergradu-
ates and expanding graduate education.

We believe the Graduate Fellowship Program is responsive to
this call for action. Evidence continues to mount each year that we
are going to have serious shortages of food and agricultural gradu-
ates. RICOP has recently reported that in 1983, enrollment at the
baccalaureate level dropped another 6.4 percent, and those contin-
ued reductions are expected in the future.

Dr. Dwayne Suter, associate dean at Texas A&M and coordinator
of the FAEIS program which has been sugported by higher educa-
tion program unit funds from science and education has recently
issued a preliminary analysis of expected retirements of food and
agricultural faculty. This data represents 75 percent of the 1862
land-grant colleges. A normal retirement rate might be that 14 per-
cent of the faculty in a 5-year period would be retiring. The evi-
dence shows that in the next 5-year period, we may see retirement
rates far exceeding this.

In general animal science, 21.2 percent are eligible for retire-
ment. In animal breeding and genetics, 26.7 percent; dairy process-
ing, 28 percent; plant breeding and genetics, a key point in'the new
biotechnology, 20.6 percent. In climatology and meteorology, an ex-
ceedingly important science to agriculture, 80.4 percent of the fac-
ulty are eligible to retire in the next 5 years. These rates, again,
stem primarily from the greater than normal hiring that took
place in the post-World War II years, and these figures do not re-
flect the great number of vacancies that currently exist.

There is growing evidence that supports Dr. Bentley’s trend pre-
diction that society would increasingly recognize that agricultural
mindpower is crucially important to the security and well-being of
this country. The program of the American Association for the Ad-
vancement of Science, at its national meeting in New York, had a
panel .hat addressed the question of shortages of agricultural sci-
entists as a scenario for the future. Speakers included Dr. Bentley,
who talked on Federal responsibilities; Dean Kunkel from Texas
A&M who talked on projected needs; Mr. Roland Hendrickson, the
vice president of Pfizer and president of the firm’s agricultural di-
vision, who presented a talk on agricultural scientists for the 21st
century, an industry perspective. Dr. Lawrence Boger, president of
Oklahoma State University, was prepared to deliver a talk on the
capacity of U.S. colleges and universities to prepare agricultural
scientists for the future, but was unable to attend because of flight
complications.

1 believe some of their quotes would be of interest. Dr. Bentley
indicated, “Clearly, the strength of U.S. science—--"

Mr. OuN [acting chairman). Excuse me, Dr. Brand. I was just
wondering whether it might not be appropriate for us to receive
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the report with these quotations and read them separately. If yoa
could, summiarize the conclusions you reached from them, if you
don’t mind. i

Mr. Branp. I will, sir. I think the quotes indicate that thére is an
awareness in the academic, and Government, and industry that
there is a need to.maintain a steady flow of students from the un-
dergraduate level through the graduate.

Your committee asked how title XIV might be amended to en-
courage State or private matchin% of higher education grants. We
believe the extant language is sufficient to permit suck matching.
Section 1417 does provide for competitive and noncompetitive
grants, and they may be made without regard to matching funds,
The innovative proposals are forthcoming, can be forthcoming, and
I think I would like to comm-nt a bit further about that to indicate
that we have taken steps.

I have indicated various recommendations for title 14rchanges,
and I won’t go into those. I would indicate that the proposed addi-
tion to section 1402 is taken from the joint council’s summary, and
I think that statement would indicate a greater awareness of the
recognition of the vital need for human capital.

The committee has also asked what USDA can do, even without
special appropriations, to disseminate the results of curriculum-fac-
ulty-development efforts. These t{wo activities are part of the
projects that have been instituted by USDA's higher education pro-
gram unit. They have been designed to assure a steady supply of
trained scientists. I have listed the various projects that have been
funded. The publication for high school science teachers is a CAST
publication directed to science teachers. The Student-Recruitment
Program is designed to attract urban students into agricultural sci-
ences, and that is supported at Ohio State. The FAEIS Program
will be discussed by Dr. Suter at Texas A&M. Another program in
faculty develogment is headed by Dean Campbell at the University
of Illinois, and Dr. Goecker at Purdue has received support from
the higher edu .ation programs unit to develop a national network
project to attract and develop excellent scientists. Again, it is
aimed at the high school level to attract students to recognize the
challenges and the opportunities that exist in agriculture.

Another project that I am vitally concerned with is the under-
graduate curriculum assessment and development project. This
project stems from an assessment in 1982 in which industry and
academic leaders determined that a key priority item was the ren-
ovation, the modification, and improvement of agricultural curricu-
la. An assessment was made of the needs, and the areas in which
course development is heing pursued are courses_in agricultural
systems analysis, problem-sslving, ethical and public policy aspects
of domestic and international agricultural systems, and leadership
development.

The project on curriculum assessment was funded initially with
a $40,000 grant from the higher education programs unit. Since
then, we have received additional funds from the Exxon Founda-
tion and the R.J. Reynolds Tobacco Co. These are matching funds
that were not a prerequisite to the original grant from USDA.
These funds now Igave become seed money. We are now currerntly.
attempting to raise $2 million in additional funds, and we have re-
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ceived considerable encouragement from Pfizer Corp. in our efforts
to gain that additional funding. .

Those funds will ‘be used in each of these course areas to develop
course materials, to conduct faculty training sessions, and to evalu-
ate the effectiveness of those materials. A 6-week training program
will be established in each of the areas to train faculty from both
land-grant institutions and non-land-grant institutions.

Workshops, conferences, training sessions, and publications will
be some of the methods used to disseminate information from these

rojects. In some instances, funds have been established and have
een set aside. In others, we will have to seek industry support,
and we are optimistic that we can receive them. We will also uti-
lize forums such as the RICOP meetings, NASULGC meetings, in-
dustry conferences, and regional conferences to disseminate the in-
formation, using meetings that are part of the agricultural commu-
nity’s way of disseminating information.

It should be noted that it is not likely that we would be at this
stage of development in interest, awareness, and commitment to
the solution of the expertise-shortage problem if it had not been for
the funding that has come from the Higher Education Program
unit. These seminal projects do promise a considerable payback on
investment. However, academis, industry, the States, Congress, and
USDA must recognize that Federal support under section 1417 will
be necsssary to develop comprehensive strengthening programs
that will address the needs for faculty development, curriculum im-
provement, student recruitment, and equipment and facilities im-
provement.

Dean Charles Hess, when he testified before the House Commit-
tee on Science and Techrology, commented upon the difficulty of
maintaining laboratories and instrumentation to keep up with in-
dustry. He noted that in biolechno.ogy, venture capital is flowing
into firms to move into biotechnology. Bui he emphasizes that the
equipment needs are great at the university level, not only for re-
search where it is critical to attract and retain scientists of the
highest caliber, but is equally imRortant in the training of under-
graduate and graduate students. At some point, we must renovate
and improve teaching laboratories within our institutions.

In response to this need and at the bequest of the joint council’s
higher education comrnittee, RICOP is developing a task force in
cooperation with AASCARR and representatives of other food and
agricultural organizations to develop supporting evidence for con-
gressional support of strengthening grants. This report would par-
allel the Human Capital Shortages brochure, whizh I know you are
‘amiliar with, which became the basis for our drive to receive fund-
iug ror the competitive fellowships.

Congress has designated USDA as the lead agency in the Federal
Government for the food and agricultural sciences and emphasized
teaching as a direct mission of the Deﬁartment. The Department
must provide leadership to bear upon the threat of human cupital
shortages. Certainly, this leadership must be shared by academia
and industry. However, the Department can, through its influence,
serve as a coordinator and a catalyst to bring about awareness, un-
derstanding, and action, and the Secretary’s challenge forum is an
excellent example of what can be done. The pilot projects of the
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higher education program unit are other examples that have
brought together academicians, Government leaders, and business-
men In a common cause, the improvement of higher education in
the food and agricultural sciences. .

I would like to rerdgnize that the progress that has been made
has stemmed largely from two professionals and one secretary in
the higher education program unit in science and education. Cer-
tain projects such as the FAEIS project are just beginning to bear
fruit. We would hope that the Department will recognize the need
to continue to support the further development of this project and
others generated to enhance the Nation’s food and agricultural sci-
ence teaching programs.

We cannot presume that the availability of sufficient numbers of
highly trained and talented scientists, managers, and technical pro-
fessionals will continue unless we provide support and incentives to
bring about that result. RICOP stands prepared and ready to work
cooperatively with other members of the agricultural community.

Thank you, Mr. Chairman. I would be pleased to answer any
questions.

[The prepared statement of Mr. Brand appears at the conclusion
of the hearing.]

Mr. OLIN. Thank you, Dr. Brand, for a very complete statement.

Mr. Roberts, do you have any questions?

Mr. RoBerTs. Yes, Mr. Chairman.

I would like to thank Dr. Brand for a very fine and comprehen-
sive statement, especially the specific recommendations you made
on behalf of RICOP to the amendments of title XIV. I can assure
you that members of the subcommittee will be ﬁoing over those rec-
ommendations with a fine-tooth comb. With the leadership of the
chairman in the field, which is second to none, we will be taking
them very seriously.

I would like to be the devil's advocate here, just for a brief
moment. I am harkening back to your statement on page 2, where
you go down a chicken-little kind of thing with regard to agricul-
tural scientists and agricultural professionals and people involved
in agriculture, which I can assure you is next to motherhood in my
country, and my land-grant institution, You say more or less that
they are not as bright, and they are not as many, and theg are not
as motivated, and they are not as well educated. Other than that,
we are doing fine.

Is there any other reason you can think of? I'have a pet theory
on this, and I am leading up to it. Is there any other factor here
that you see playing? I am a little concerned about why our people
are scoring lower on SAT tests and things of this nature in regard
to agriculture. ,

Mr. Branb. I think it is not because we do not have some very
extremely talented people within our colleges of agriculture; we do.
But the facts do indicate that the quality of students, based on SAT
scores, has declined. I think it is a question that we have fewer stu-
dents that are of college age. There is considerable opportunity in
fields such as engineering and business. The salaries are very high
in those fields, especially in engineering. I think ' =2 are faced with
the difficult¥ that society has not provided suff’ ..ent information,
and this includes not only academic institution, but indusiry and
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Government, to make parents and students aware of the opportuni-
ties.

A large segment of the population is not aware of the challenges,
the career opportunities, that exist in agriculture. There are still
too many people that chink of agriculture as farming and ranching.
The ona quotation from Dean Kunkel is on the fact that the Na-
tional Meri% Scholarship, when it refers to agriculture, only defines
farming and ranching. It is an honorable profession with great op-
portunity, but it has——

Mr. RoBERTS, I am not too sure about that great opportunity.

Mr. Branp. I think there still are opportunities’'in farming, but I
think for a great number of students—in the State of Connecticut,
we have less than 4 percent of our freshmen that have had an agri-
cultural background—but probably 80 percent find employment in
jobs related to the food and agricultural industries. In science and
education, there are opportunities. .

Mr. RoBErTs. But isn’t that where the money is? I think that in
large part we are suffering from a farm income, a cash flow, a
credit crisis all throughout agriculture on the producer’s side, and
peK/fle are finding much higher-paying jobs elsewhere.

r. BRAND. At the time In the seventies when there was consid-
erable media coverage of the concern about environmental gquality
and a return-to-the-earth movement, we had a tremendous increase
throughout the United States in the number of students that en-
tered the plant science field and renewable natural resources. I at-
tribute, in large measure, the great increase in enrollment within
those flelds because of the tremendous madia coverage of therprob-
lems within thosé areas and the need to correct them That affects
high school guidance counselors, but more importantly it educates
parents who are still the one group that influences what students
do beyond high school if they go college. It is not the guidance
counselor, it is the parents. If the parents recognize that there-are
opportunities, and either encourage or do not dissuade a student,
they will pursue agricultural careers.

But they need the information. ‘They must understand the oppor-
tunities, and that is one reason why the CAST publication, going to
high scheol science teachers and high school libraries, is one way, a
small way, of bringing some information to the public in whic’
they can be better infornied.

Mr. Rogerts. I am all for the CAST information. I think that is a
very worthwhile thing. As a strong supé)orter of CAST, I think it is
Jjust an ouistanding effort in that regard. ‘

But getting back to my pet theory, the answer froim you should
be yes by the way. Is it not a case that as of today, with the way
things are in agriculture and more or less with people going to
school for 4 years, that there is a tendency on the part c. ¢ ople
who are majoring in these courses to go out in fact and ge? a job,
and that they are moré inclined to do that as of today than per-
haps they were back in the seventies, and that part of the-answer
to this question is then how can we reopen that back door to fur-
ther stud{)?

"This subcommittee has explored thas issue to a great degree—and
I must admit, this is my ﬁet theory, 30 that is why I am saying that
the answer is yes. I think one of your efforts here, and a very suc-
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cessful effort, is your campaign to raise’funds from private indus-
try, which you are doing. It seems to me that if a graduate can get
paid x dollars , as opposed to what thcy can face going back to
school for another 2, 4, or 6 years, they are going to get paid x dol-
lars. We need to encourage them to come in through the back door
to further that education.

Now, am I off base, or am I on point?

Mr. Branp. We certainly are losing students that have degrees
at the baccalaureate level in agricultural engineering or agri:uitur-
al mechanics. It is very difficult to persuade those students to go on
for a master’s degree, because they have the same opportunities as
engineering students: very high initial salaries to enter those disci-
plines, The same thing holds in nutrition. I was speeking with my
nutritional sciences department head. We are losing students, ex-
tremely qualified students, at the end of the baccalaureate degree.
They are getting ‘obs, they are marrying, they want to go back to
8(1:1}'110;1’ but they cannot go back to school with a husband and a
child or—— .

Mr. Roserts. With all due respect, you are not going to stop that
by having the parents read something about the environment in
the newspapers. How widespread is the industry intzrest in this?
Are you finding industry as vitally interested in this?

Mr. BranD. We are finding that there are key leaders among the
agricultural business leadership that are interested. The support is
coming slowly, but we nave just started our campaign. We feel we
have enough support in all the projects that I have described that
have been supported.

Mr. Roserts. Pardon me for interrupting. You made a statement
here in the back part of your testimony, I think it was page 17, in
regard *o the lack of up-to-date equipment. Do we have enough tax
breaks to private industries to donate these kinds of equipment to
our laboratories and things of this nature? I think we ought to ex-
plore all sorts of ways to get industry more involved in this process.

Mr. Branp. I think there are examples throughout the lind-
grant colleges where industry has contributed equipment, com.put-
ers and other laboratory equipment. But again, it is not sufficient
to meet the needs of all the colleges and schools of agriculture
across the country.

Mr. Roseris. I am not implying that is the case.

Mr. Branb. But I think we are increasingly doing that. Unfortu
nately, the equipment is not always state-of-tge-art equipment. Qvr
teaching laboratories, I think when we collect, the data, we will he
ashamed that we have permitted laboratories to deteriorate ‘to the
state they have. I think all too often we look at some of the top 10
or 15 colleges of agriculture, inc’ .ding the one in your own State—
one of the firest in the United istates—but there are many others
that have not received the same degree of support from their State
legislatures.

Mr. Rorirts. We have not received enough sfxpport, I can go on '

record as saying that.

You are spending $& million, in terms of the program that trains,
according to.my notes here, 300 Ph.D.’s every 3 years. Let me ask
you, how large would the competitive fellowship grant program
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have to be to significantly affect the supply of graduates as you
have described in your testimony?

Mr. Branp, The-original program when it was prcposed was for
about $10 million a year for 11 years. This was a terminal project,
where the thought was that in an 1l-year period, we would meet
the needs to provide the expertise within critically short areas. It
would reach a peak midway through and then the fund needs
would decline. But it would average $10 million per year. So that
studerts would be supported for a period of 3 years, but at the end
gf;l 11 years, this program as -originally proposed would come to &

t' , 1 . ‘

That is why we received the appropriation of $5 million. We
originally requested $10 million because we feel the program de-
serves funding at the $10 million level. But certainly with. the ap-
propriation of $5 million, we would hope that there would be a,rec-
ognition in. Congress to retain that program. We feel the response
will be great to this program, and it will direcc extremely talented
individuals, will attract them into the fields that I think everyone
is recognizing are critically short areas, agricultural .engineering
for one. It is very-difficult to find a Ph.D. agricultural engineer to
do research. There are only 17 institutions in the country that are
providing Ph.D.’s. A good master’s student in agriculturail engineer-
ing is going out and taking a job, and they are being paid more
than most of our assistant professors.

Mr. Roserts. I think that was my point when I started off, and 1
think that is a good place to end it. We have a vote, Mr. Chairman.
I appreciate, sir, your response to my questions and your testimo-
ny. Thank you, Mr. Chairman.

Mr. Onin. Thank you very much, Dr. Brand.

Iwould like to caﬁ the hearing in recess temporarily. We have-to
go over for a roll call vote. Dr. Suter is here. Stand by. We will be
back in 10 or 1< minutes, and we will reconvene at that time.

{Recess taken.]

Mr. Ouin. Our next witness is Dr. Dwayne Suter, associate dean
for instruction, Texas A&M Univerrity, and he is accompanied by
Dr. K. Jane Couiter, from the Office of Higher Education, U.S. De-
partment of Agriculture.

STATEMENT OF DWAYNE A. SUTER, ASSOCIATE DEAN, COLLEGE
OF AGRICULTURE, TEXAS A&M UNIVERSITY, ACCOMPANIED BY
K. JANE COULTER, DIRECTOR, OFFICE GF HIGHER EDUCATION,
U.S. DEPARTMENT OF AGRICULTURE

Mr. Surer. Thank you, Mr. Chairman, for inviting me to partici-
pate in these hearings. I wish to address certain specific higher
cducation issues highlighted in the draft charter. In particular, I
vrish to discuss the need for the development of a comprehensive
Food and Agriculture Education Information System [FFAEIS] and
potential cooperation between land-grant institutions and private
firms in the development and distribution of computer software ap-
propriate for the agricultural sciences.

Within the Federal partnersliip of teaching, research and exten-
sion, only higher education does not have a national information
management system. As outlined in the Food and Agricultufe Act
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of 1977, the secretary shaufkeep informed of the development in
and of the Mation’s need Yor research, extension, teaching, and
manpower development in the food and agriculture sciences and
represent such need in deliberations within the Department of Ag-
riculture, elsewhere within the executive branch of the U.S. Gov-
ernment and within the several States and their designated land-
grant colleges and universities, agriculture and related industries,
and other institutions and groups. |

The initiation of the development of FAEIS is thus a manifesta- |
tion of the will expressed by the Congress in the Food and Agricul- |
ture Act of 1977. We are pleased to be here today to give you a |
brief progress report and o discuss plans for the continued devel- |
opment and refinement of FAEIS. I would like to take this opportu- ‘
nity at this time to express appreciation for the financial and lead- }
ership support provided thus far through the USDA, ARS Office of
Higher Eduszetioy, Dr. K. Jane Coulter, Director of the Office of
Higher Education programs sitting to my right, who is with us
here today, who has provided outstanding leadc:ship and continual
guidance and support in this endeavor. .

In my written testimony, I have di.cussed the deficiency of exist-
ing databases, which include information on food and agriculture,
such as a lack of specificity, incompatibility for competitive pur-
poses, a lack of timeliness, and being available only in a fragment-
ed form from different agencies. As a1 attempt to address these de-
ficiencies, the purpose of FAEIS is to provide empirical information _
for effective planning and coordinating efforts, directed toward sup-
porting and .trengthening higher education in the lood and agri-
cultural sciences.

FAEIS is envisioned as a comprehensive system of food and agri-
culture information that would include new databases, as well as
databases from which data are currently collected. By centralizing
the information into a central system, FAELS would allow for a
centralized information retrieval with the following comparative
advantages over the existing, fragmented data availability: One,
less timeconsuming to acquire the data; two, be less expensive to
gtilize the system; and three, less complex for retrieving needed

ata.

In addition, FAETS would be a dynamic system, amenable to re-
vision or expansion as conditions and information needs change.
FAEIS will produce a regulaily scheduled series of standardized
statictical tables and reports for subscribers. A sample prepared for
home economics is given in the written testimony to illustrate
something of the direction in which FAEIS is moving. It is an ex-
ample of the type of table that can be either in hard copy or by
electronic retrieval for those users who have the capability of re-
trieving it in that manner.

The data are only preliminary, since the targeted response rate
percentage of 75 percent has not yet been achieved. The statistical
tables represented are preliminary. The final report will be issued
as soon as a 75-percent response rate is achieved, a goal which we
hope to achieve in the coming months. We have set an approxi-
mate 75 percent response rate as our target goal for each of the
reports. That is 75 percent of the targeted institutions.
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Responses from those r2plying to the survey forms has been gen-
erally very positive. Reccgnition of the need to collect, analyze,
report, and store information related to higher education in the ag-
ricultural sciences has been: a leading factor in the response rate
and timeliness. Advances i computer communications and tech-
nology will aid in the development and utilization of FAEIS.

We sincerely believe that we can continue to progress in meeting
the mandate of the Food and Agriculture Act of 1977 to develop
and deliver an efficient informa‘ion management system for higher
education in the agricultural sciences if *he funding level is ade-
quate and maintained at the appropriate level. I might add at this
point, part of my other involvement at Texas A&M University is to
serve on the chancellor’s task force to develsp an office autoination
system for all of the agencies and aniversities within the system,

| which include 25 off-campus centers, and also to serve as assistant
project director for the university to develop an integrated student
record information system. So, much of my time at the present is
devoted to this type of activity.

I appreciate very much the support f the Department and the
opportunity to be involved in what I thiank is an extremely impor-
tant effort and one that I believe will provide some very important
ingut to the agricultural cystem. Thank you, Mr. Chairman and
subcommittce members. I will be pleased to attempt to answer any
questions waich you may have. I have attempted to surnmarize and
just hit highlights in the interest of time.

[The prepared statement of Mr. Suter appears at the conclusion
of the hearing.] .

Mr. OuiN. Fine. We appreciated the highlighting. I was just won-
dering if Dr. Coulter has anything that she would like to add at
this time, or whether she would just as soon take any questions.

Ms. Courter. No, sir. I *hink Dr. Suter has done an adequate job
in answering the major issues of concern to the tubcommittee. I
might add, he certainly has done a very adequate job in irying to .
develop the FAEIS system.

Mr. OLin. We certainly appreciate your coming here today, Drs.
Suter and Coulter, giving us this update anu also we thank you for
your participation in this project.

Could you tell me a little bit more about how you thirzk the cost
is going to work out? I notice on paxe 10 of your testimony that the
'USDA hes already put about $145,000 into development.

Mr. Suter. Yes. Texas A&M University has contributed a little
in excess of $20,000 ta accelerate the development of this system.
We feel very strongly that it is timely, that it is needed for our own
institutional needs, so we have put in a major investment as &an in-
stitution. We estimate that approximately $250,000 is needed for 2
years, and then we can draw back to a maintenance level of about
$160,000 per year.

Mr. OLIN. That is $250,000 more for development?

Mr. Suter. No, about $250,000 per year for a 2-year period would
be the level which we wauld recommend to accef;rate its develop-
ment. Now/, we can continue to develop it at the rate of what we
have been receiving, of about $70,000 to $75,000 per year. It simply
would take that much longer to develop it, and therefore delay the
time in which it would be on line.
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Mg OuN. You think the maintenance would be about $100,000 a
year?

Mr. Suter. That is right. That is what we estimate, as we begin
to bring in all of the various national databases which would in.
clude millions of bits of data, and we would also then provide the
capability of delivering and answering queries from Members of
Congress, agencies, institutions of h.gher education, private indus-
try, who are the ones that we anticipate will be calling on the
system for information.

Mr. OunN. Do you think that the user fees will cover the mainte-
nance cost?

_ Mr. Surer. I believe that would be possible in the long run, yes,
sir.

Mr. Oun. Are you recommending that this proceed at the pace
you are talking about, the $250,000 per year for 2 years?

Mr. Surer. That is what we are recommending in order to accel-
erate its being brought on line.

Mr. Oun. Mr. Roberts.

Mr. RoBerts. Thenk you, -Mr. Chairman, and thank you, Dr.
Suter and Dr. Coulter, for being so patient and taking the time to
come before this subcommittee.

In 1980, the USDA made a higher education supply/demand pro-
jection. Were they in the ballpark? Was that an accurate supply/
demand kind of situation?

Mr. Surer. Yes. We are in the process of updatiug that study.
We just met with a panel from Washington State, representing
other people across the country, to give an update of the Bureau of
Labor Statistics and other data, and we anticipate that we will, on
a regular basis, update those svpply/demand estimates.

Mr. RoserTs. Have you made any major policy changes or recom-
mendations as a result of this, where you think you have made
some improvements on these estimates?

Mr. Surer. We are continuing to refine the data, and our esti-
mates, of course. When we get into large empirical models, in the
initial run on them they are quive soft and do require, as in the
field of engineering—I am an agricultural engineer and very famil-
iar with the way in which supply-and-demand estimates are made
in the field of engineering, some refinements that are based upon
what the economy will do, how much lateral movement do we have
between various academic disciplines. One job may be available to
students of several different disciplines and perform that task very
well. But we anticipate further refinement, as we gather student
enrollment, employment, placement from our several colleges of
agriculture and home economics, track them in the field as to their
grofessions. We also envision, as I'currently do with the American

ociety of Agricultural Engineers and the Institute of Food Tech-
nologies—and I am a professional member of each—tracking both
the enrollment, the faculty, and the placement of those students.
We would use those as a horizontal way of looking at our total
matrix of information for refinement. In other words, it would be,
as an accountant would say, a “double-entry” bookkeeping system.

Mr. RoBERTS. Thank you, sir. Thank you, Mr. Chairman.

Mr. OunN. I do not think I have any additional ques:.ions. We
really appreciate your coming, Dr. Suter and Dr. Coulter.

.
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The subcommittee stands adjourned.

[Whereupon, at 4:30 p.m. the subcommittee recessed, to recon-
vene at the call of the Chair.)

[Material submitted for inclusion in the record follows:)
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My name is Lark Carter. I am Dean of Agriculture at
California Polytechnic State University, San Luis Obispo,
california, most commonly referred to as "Cal Poly." Prior
to taking this position I served for one Year as Assistant
Director of the Office of Higher Education in Science and
Education, U.S.D.A., and prior to that as Associate Dean of
Agriculture and Assistant Director of the Agricultural
Exper iment Station at Montana State University.

My testimony today will focus primarily on issues
related to higher education in the food and agricultural
sciences. It should be understood, however, that resgearch
and extension are intricately interwoven into these issues
since most of the human expertise servicing these two
important efforts are products of resident instruction
programs in agriculture from across the country.

I am pleased to have this opportunity to present
testimony on resident instruction programs waich prepare
professionals for Cal Poly's largest School and California's
largest industry, Agriculture. Teaching is the number one
priority at Cal Poly. We will have about 3700 students in
our School of Agriculture next fall making Cal Poly one of
the largest undergraduate agricultural institutions in the
nat.on. We graduated over 800 students with degrees jn
agricultural disciplines last Saturday. I present these
figure= to illustrate that a significant portion of the
agricultural expertise Seing educated in this country ccumes

from institutions that are not land-grant wmiversities.
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Cal Poly., San Luis Obispo, is one of 65 public higher
education institutions offeriry agriculture that belong to
the Ameticgn Association of State Colleges and Universities
(AASCU) and its parallel organization, the American
Association of State Colleges of Agriculture and Renewable
Resources (AASCARR). Nearly 5000 degrees in agriculture and
related areas are granted annually from these institutions.
Their faculties include more than 1000 agricultural
scientists, 751 of whom have doctorates. Nearly one-third
of the bachelor's degrees awarded in agriculture in the
United States are granted by AASCARR institutions.

These non-land grant and the land grant colleges of
agriculture, in cooperation with the United States
Department of Agriculture comprise a vital working team with
a mission. Our mission is to develop and maintain a
productive, efficient and competitive American agriculture
by producing human resources with the expertise and skills
needed by cur nation's food and agricultural system.

Because of the importance of this mission to the security
and well being of this nation it is essential that an effort
be made to develop cooperation and coordination among the
agricultural teaching components of all of our agricultural
universities and the United States Department of

Agriculture.

O
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i ~
} Title XIV of the Food and Agriculture Act of 1977

‘ Public Law 95-113 as amended in 1981 recognized the
importance of the teaching component of the research,
extension and teaching triad which has contributed so much
to making American agriculture a world wide leader. This
legislation states, "The research, extension and teaching
programs that support the food and agricultural system must
be maintained and constantly adjusted to meet ever changing
challenges. National support of cooperative research,

extension and teaching efforts must be reaffirmed and

expanded at this time."

This past year Congress, for the first time,
appropriated $5,000,000 for graduate fellowships to attract
capable, highly motivated students into professional areas
in agriculture where human expertise shortages exist. This

1 is a symbolic but important initial imvestment in the fulfillment

} of the mission stated above.

| It is extremely important that as revisions are

‘ considered for Title XIV of the Farm Bill that language
include teaching as an integral part of this legislation
along with' research and extension. I repeat, it is the
agricultural teaching component that attracts and educates a
vast majority of the research scientists and extension
personnel. It is completely inappropriate and unacceptable

to exclude this vital part of the body.
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In addition, it is essential that appropriation
language be retained authorizing funding of the Food and
Agricultural Science National Need Graduate Fellowships
Program. In addition, funding authority should be retained
for grants:

"to strengthen institutional capacities to respond to
state, national, or international educational needs in the
food and agricultural sciences;"

"to attract students and to cducate them ag needed in
the food and agricultural sciences, and to attract needed
professionals to provide for their professional improvement
in the food and agricultural sciences;"

"to design and implement innovative food and
agricultural education programs. ~1

It is important that the language of this part of the
bill be written in such a way as to allow for support of
both NASULGC and AASCARR institutions. Both groups of
institutions are significant contributors to.the
agricultural expertise pool.

As che Joint Council on Food and Agricul