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The status of égricultural research and the ultimate
transfer of this technology into useful purposes has come
into very sharp focus in recent yeats.> As a farm ﬁanage:,
banker, and armchair economist, I have had to'delve deeply
into‘this special universe in an etfort not only to better
hnderstand its mechanisms and orientation, but hopefully to
find an approach which would result’in ﬁore effective answers.

Simply stated the issue for agrlcultural research and
exten51on is how to find the means to sustain a high level of
awareness and puhllc support for this critically important
component behind our food supply system. ' The problem is that
when worldwide food stresses are surfacing in various alarmlnq
proportlons, we are at the same time experlen01ng serious
declines in scientific investment in food and fiber, both
public and private.. Further, we have invested substantial
puhlic'funds in thebdevelopment of technology which often
remains on the shelf and thereby not: transferred into useful
application. Let's discuss the research side flrst

The reasons why we are in difficulty are not hard to

assess -- the answers to how we uncouple the needed financial

resources are far more difficult. Nothing unusual in this
comment, but what worries me is the lack of vigor with which

we are facing up to the problem.
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No one seems to seriously challenge the proposition that
research and its effective transfer info useful techhologyv
through education is the bésis of moét progress -- yet manyv
are standing by like spectators éndeatching the slow but
continuing decliﬁe of the gréatest agricultural research and
extension system ever assembled by one qation. |

As stated earlier, the reasonsbare'not too difficult to

analyze: .

1. Many people feel, have publically advertised,
'that public ag—research’is.redundant, over-mature,
pedestrian, wasteful and inefficient. Among the

critics are a significant number of scientists,

including economists.

2Q» Other research and education disciplines have
‘attracted wider support such as human health,
space technology, social sciences, etc. Better

salesmen with a highly visible product, I suppose,

3.  High costs of specialized hardware and professional
personnél arefassdciated‘with the decline. ARS is
‘curréntly operating in terms of real dollars at
levels experienced‘fifteen"years ago, and’Qill
probably go still lower. Similar patterns are

true for most State Experiment Stations,



There are more reasons for the decline such as
debilitating interdisciplinary squabbles, sevefe‘public
budget constraints, and other priority‘issues, but the
single factof‘of greatest significanée'lies'in the lack of
industry and pﬁblic‘support. ‘Some of the problems/stem from
their,being unaware of the long-term conseqﬁences should
agricultural-résearch programs be alloﬁed to erode further.
One facét'of-the problem comés from a demand by management
types that reéearch produce clearly identifiable resulté
within annual budget periods. The'old‘éccountability measure-
ment has arrived for our bencﬁ scientist —-Iand he isn't'b
prepared.

Probably the most serioﬁs charges are made by those who
maintain there is excessive duplication of work caused by
,political considerations and poor communications. Congress
is highly susceptible to individual and group pressures which
often result in earmarked funds -- a process which tends to
B distort carefully plaﬁned research progrémsw

| Other 6bservers say three-quarters of a billion dollars>
annually in publicallyﬁsupported researqh should be enough
to do'the job - even w;th'inflation.

Thevconcerns coming from the privaﬁe research sector (at
least equal to the level of investment vis-a-vis public) are
more understandable.‘ ExCessivelyvhigh coéts.forHtransférring
_devéloped.teéhnolégy into merchantabié product.is destroying

incentive.
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If the investment in basic’research, plus costs for

'registering under present regulatofy controls exceed

opportunity for return within a:reasoﬁable span of time, it

is cieér‘that development of new products‘wili‘deciine --
and they have,;dramatically;. | |
Pééticidés are a -good illustratioh. The'CEemicai
divisioﬁs of several oil companies are Withdrawing ffom
manufacture pfesently accepted products becauée they are no
longer profitable (zectran). |

Also, EPA bans and local court decisions on several of

the more persistent pesticides have further reduced materials

available to farmers,not to mention sales opportunities and

incentives for manufacturers (most recently, Aldrin, Dieldrin,

2-4-5-=T7, etc.). USDA has contested most of these actions

"with only modest success so far. Local court decisions have

gone both ways as scientific judgments give way to largely

' legal decisions. It all adds up to substantial indecision

in the industry. ‘
Somebody'may have to pick up-thé tab for future development

of alternatives to materials which are rapidly losing to

environmental pressures.v It looks like publicly supported

research will have to bridge the gap. If true; we are back to

the question of how we generate the public support‘needed to

underwrite the need.-



It is cléar to some of US.close‘to the scene thaﬁ‘
ianeased Federal and State funds fof ag-research will be
unlikely for the forseeable future. on fhé éssumptibn that
such an assessment is correct, a strategy must’be developed
at several levels to get the job‘a¢com§lished. | | |

First of all, we must start to use cufrently available
resources at £he‘optimum. This means stretching what we have
over more workload. It may also mean better planning to
divide up research commitments among the many facilities now -
acqessible to.agriculture. Inter-disciplinary teams are now
a frequent method of problem solving in State and Féderal |
._programs. Specialization through research cénters is another
way to concentrate sciéntific tasks and avéidlop reduce the
probability of needless dupiication. |

| The regional approach adopfed by ARS two years ago is
beginning to have the hoped for effect of improVing éommunicQjﬂ
tions between Fedérél and State researchifacilities -—. a J
promising indicator. o

~ The Current Research InfofmatiQn System»iS'becoming more
useful as the depth and versatility of fhe data bank increases.
Scientisﬁs can now more readily determine the stage of develop-
mént and locatiénléf work'ﬁnderway’in their field. Another

means of reducing'unnecessary duplication‘of effort.



Qne of the most.promising ways of stretchingvreSearch
dollars is injthe aree of better planning and'edministration.
For examole, the Netional Planning Committee of the AgtiCultural.
Research Policy Advisory Committee is composed of representatives‘,‘
Aof USDAtand State‘Agriculturel Experiment Stations who are
onargedAwith the broad_responéibility of promoting'COOIdinated

~and cooperative research among the University‘Land—Grant‘

‘.

:Institutions and the Federai Systems. With the.aid_of‘CRIS
the‘planning.body hopes to advise its members the extent Of
’ekisting research orograms and toYSuggest regional andinational
priorities in agricultufal reseerch’needs.t
No matter how extensive ourrentnand accumulated scientifio’
knowledge may be, it is noymore effective than the deéree it
is directed toward sOlving‘urgent (brush-fire) ano long-term
enimal,and plant produotion problems. .Inishort, we greatly need
‘a better system for traneferting technology into useful results.
\There isttoo Often an unconscioneble time lag between some
scientific discoveriee and public utilization.

“Perhaps tne difference can be traoedvto a misplacement --
or at least an imbaiance - of»priorities. Pethaps we are
simplyiputting too mucn emphasis on‘cOmmunioation with‘potential
users of the teohnology, |

However it mey be, let's look at this side.



A'special report recently prepared,fdr the National

Science Foundatibnl

addresses‘the problem~éf inadequate
ﬁechnoldgy transfer and utilizatioh of public'research,
findiﬁgs;_'The repbrt recommends thap'"the-GoVernmént; in
 collaboration Qith»inhovatqrs,,éuppliers'and users, adequately
define.the opportunities_(for quicklyftransferrihg‘publid~
'reééarCh'into public:utilization)iinvtérmS'of specific neéds.
or-ultimaté uées, market éha&actéristics, economic payoff and 
public'beﬁefits,‘and matchrthésé dpportunitieé with_the 
~available teqhnology;"‘

whi¥é>the reportArecommends suéh Federal:involvément as
the prbVision for incentives and tools such as adapfive
'éhgineefing, seédvfinancinq and’marketing asSiStance; it in
no way implies thaﬁ the Féderal Government4Should becomé a
competitor to_thevprivate entrepréneur.

Y’I~firmly-cohcur. The Federal role in technology transfer
and'utilization»should be'one'of stimuiating and éssisting,}not
one ofvinhibifing the nation's industrial secfor;

In short, the Govefnment can provide some oflthe,important
technology. :And'it'is;':But its réle‘as a‘technology transfer
and utilizationﬁcataiyst needs considerable réfinement. .

‘>‘Le£'s také a look at some of the things~we.might‘do to

underscore our responsibility in the catalytic process.

_ lTechnologv Transfer and Utilization: Recommendations
for Redirecting the Emphasis and Correcting the Imbalance.
(Washington, D.C.:  National Academy of Engineering, L974). p.22.
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We might‘be able to improve the quality and quantity of
technology transfer by recognizing scientists who do‘a
particularly good job‘of technology transfer and implementation.
At present, most promotion evaluation systems recognize only |
so-called ' sc1entif1c" contributions of researchers -- such as
publications -- and not the time and effort.expended_in working'
»with'user groups, |

Such a revamping of our evaluation and promotion'systems-
might help offset profeSSional jealousy and protection of
- personal domains that eXist among some sc1entists. Both the
scientists and the public would benefit.

| 'ThebDepartment of Agriculture could also focus more-

attention on its licensing of‘inventions. USDA's current bolity
is to encourage - the development of ltS inventions to the p01nt
of practical application, 1ncluding the granting of licenses.
Deﬁartment inventions will normally be made available to
'responsible applicants with licenses granted on terms and
conditions considered to be most‘favorable to the Public interest;
Either nonexclusive or exclusive licenses may be issued by the
‘ Adﬁinistrator of the Agricultural Research Service to processors
 or manufacturers who meet certain requirements; .

The current policy‘works like this: Exclusive licenses’
'ate considered appropriate when (a) the invention has not been

- developed substantially to the point of practical application,
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(b) when it is not likely to_be developed to such‘a point by

 the Government or by means of:nonexclusive licensing, (c)

~when the granting of an exclusivé license will,substantially~;
:accelerate development of the_invehtion, or (d)_when the ARS
Administrator'determines that a previously granted nonexc;usive'
liCense-haéinot-reéultéd'in substantiél'developﬁent and that an
exclusive license is-necesSary to bring the invention to the
point of practiqal use by the public. |

I sée nOthing inherently wrong with that policy."fhe
trouble is, about the only way we've drawn attention to it is:
through the iésuénce of news releaéés. We must try new channels,
and we will.

So‘far I've focused on the primary uses of technoiogy,'i.e.
using public research in ‘a narrowly-defined way to meet a "
specificaliy‘identified need, But Iét's not forget the limitless
secondafy uses we can get from our research -- itemé like Teflon
and the micro—wave ovens that haVe emerged as by-products of
our space program. Some Qf our most useful scientific achieve-
ments_have come from chance'discoveries. We need to avoid
putting the scientist invtoo‘limitingba'role.

I earlier said tﬁét one of our problems in technology
transfer can be traCed to a misplacement - or at least an.
imbalance =- of priofities.' Consider £his: |
| Of the nation's total research and deVelopment‘bUdget for
Fiécal Year 1973,‘onlyv0.25 percent was‘authorized to encourage
technology utilization. This does not‘inCiude funds for

collecting and disseminating information,
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This'amount - only one-forth of one percent of the R&D budget
-- was all that was allocated to stimulate substantial and
‘profitable secondary uses of publically—funded technology.
| From thése numbers the National Science Fonndation2
reaches a basic conclusion: That the 90vernment should redireot
the emphas1s and correct the imbalance between merely. reporting,
technology and actually d01ng something about its transfer to
'and utilization by the public.
One- p0551ble solution is to increase the funding for
vanplication, adaptation and utilization_to at least the same
- level as that expended for the collection and dissemination of
dinformation.‘ In Fiscal Year 1973 nearly $1 billion went to the
coilection, organization and dissemination of technical. and
descriptive information. |
- One»billion dollars!

_And that- does not include the myriad of other services
provided by}the information personnel in the Federal Government.

It nould seem_to'me that,.if we cannot find the funds for
more direct transfer of technology, a‘good place to start
.looking just might be in our information budgets. Perhaps we
could re-direct the use of a portion of.thatbbillion doliar
fund that we already have. | |

I suggest this because the techniques generally used by
Federal and State agencies for transferring technology are

based on passive methods: collecting, screening, indexing,

Ibid., p.18.



.o

- 11 -

- storing, and disseminating scientific and technical information

on the specific tequest of a potential user. Such methods cannot
be fully effective because they depend on the prospective user's

ability to narrowly define the technology he seeks} Also, the

procedures used to search out the information are often complex

- and ove:lapping,-and_the format'ih which the data are provided

to the reguester is frequently ripe with bureaucratic supérfluity.

A summary point is this: We simply cannot measure the

technology transfer and utilization output only in terms of the
number of people contacted, the.weight of our pdblications, the
frequency of our public relations announcements or the thoroughness

‘with whichvwe>complete our study contracts with universities..

These vardsticks bear little relationéhip to the géél
impact our research tax dollars haVe on the public good.

Along this ver? lihe, the same.report prépafed'for'the
Nationéi Science Foundation3 recommends thaﬁ projects for

transferring and using Federal technology should be funded on

the basis of reasonable evidence that there will be widespread

public benefit in terms of bolstering the economy and easing
national problems.

This kind of apprbach would seem consistent with the

suggestion that our information collection and dissemination’

budgets be re-evaluated.

31pid., Summary, p.i.
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Again, what are the dollars and sense of effective
‘transfer and utilization_of_Federal technology? Consider

this testimony from last year's hearings before the House

Appropriations Subcommittee:

"If the agricultural output we achiévéd in
1970 hadtbeen produced by the‘methods‘available
to farmers in 1939, it would havé cost our Natién
about $29 billion more in land, labor, capital,
and other resourceé than the actual cost in 1970.
Using:the 1939 methods.today wéuld mean higher

~ costs for’poorer quality food."

This estimate was deri?ed from Economic Reseafch Service
data'on total inputs and production in agriculture.ilFarm out-
put increased by 59 percent from 1939 to 1970 - during a tiﬁe

(like today) with much to belaesired in the effectiveness of
our technology transfer. If productivity had not increased
-~ during that period, totai,inputs required in 1970 would have

been 50 percent higher. These additional inputs -- valued at

1970 costs -- would have totaled $29 billion,

Specifically, what is the agricultural‘economist's role

~

in this?
It seems to me that that agricultural economist should
be the impartial judge of}critical’commodity'needs. ‘He 1is

the fulcrum. He is the focal point in the intefdisciplinary

activity that leads to effective transfer and utilization of

- our technology.
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He ie the one who can take avclose —-.and,objective ~- look
‘at our total farm produCtion sYstems and advise_us on how
»best»toradopt our orphahs of technology |

And, as an addltlonal role, the agrlcultural economist
rcan 1nterpret farm productlon costs for the consumer. He can
be the medlator —-“orvbuffer, 1f-you will -- between the
producer_and the COnsomer, If'the consumer iS‘willing to pay,
say, $l.50 -— but not $2 ——'for a pound of beef) it's the
agricultural economist who can bring this meesage back to
the.prodﬁcer; - That message would also‘be a challehge to the
research scientist, whose jobfit is to transform public need
into workable, practlcal technology Then the economist's
catalyst role takes over. and we come full 01rcle with.
»technology utilization. | | |
| Indeed, the problems are large and imposing. And the
possible solutions are complex and sometimee‘overlappinq.

The hope is that more of our technological orphans will
be adopted sooner so they can be useful now. ‘So,Atoo, muet
we build.a system of research accomplishment which will
continue to provide an)anchor.for a food industry ﬁnequaled.in
'the world. | | A

We can do it, and you can help.



