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THE CURRENT SITUATION

many

in the past couple of years th2 agrinultural sectoT &f
developire countvies .as evnibited a new vitality, especially in cereal

e gitusinion ¢f a few yearc aeo, this vicalitly

nrol.sttun, Contrary to t _ s Vi

haz ceached tu faems usually considered traditiomal, even subgistence, in
rheir production pattirns. The increaced cutput has made a substzaaticl
contyilution ¢o national ecanomie growth, to the weteriszt well-belng of
peoplen, ane te total development,

c-iied pueen revolutilyn hzs

role in axpesnding foca ovutpul nir ics in the rext few years

Continyed Tepearen orn the acaptario c new virieties of wheat ané riac

(an? the practices that sust iy uze) to iocczl envIronments
£ 1 I3 = A

a
3T
tion bonefits among iatmers and beiter prozaction of eriszting
- .rg, Indeed in some countries there
srogpect thet production will e
t prices as well re strai=s on naticnal and
s ard older patterns of trade. The nav
tential high prcuucLiviL may create orF 2gnrovalc

~ caplta incomes. Also, thezy may reveal in stark

of equity surrounding natisnal patterns of income
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2 mpLay=

3 may contribute to fucther wural uascer-ery
erbating urban migr;t*oﬁa of rural peovleae
J

2
a3t. 'Thase are real problems which cannat
1,.. 1

ently addressed.

e, howaver, tha zzemingly 1aexorable growth ol
needs that will eoversihadow the short-ran

the now technologics. Present rrowth rates of
wili add cver 30 parcent to i3 cloce to one \

-

Moinlend Ll*na) in the next ten years, To feed

.11y Foundation as a follow-up
ent CDPEPCC‘:E =t the same
n*ﬁvredﬁﬁos of 1969 conisrence
‘oundation.
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these new mouths and to ensure the necegsary &gric cultural contributicn to

economic growth of nations requires & Very much broader foundzation than is
now available. More modern farm techmology and a larger pool of manpower
trained znd skilled irn the scienze and technology of farm preoiuction methods
are required. These long run prcbiems set :he backdrop for the conference.
Specific concern centered on feedins more pcople to a better nutrl ticnal
standard, of providing assuulznecs that arriculture continues to play a
strongly contributive role in mati onal ecoromic develcpment by growing

apace with the econcmy and by offering gainful employment to large numbers
of people irrespective of their command over personal land or capital ce-
scurces. '

A year age, proszects of local wheat and rice surpluse: In areas,
which were formerly food deficit were viewed as a possibie preblem. This
is an important mattexr. Zut new the concerns are more generally: (&)
whether over the decade of the 70's a rate of increase of 3 or 4 nercent
in grain output can be susta ined in nations such ag India and (%' whether
in the developing naci: 11sbie diets can in fact be imprevec in the
face of unrelenting pspu increanes.

Lan
[

Tke impact of roreved wheat end rice procuctlna tech-
nologies neacessarily will ve 11q7' o arcas with resscnably assured water
(or drainace) fov cror srewsh., vast land arveas suited to othar c¢rops or
other svatems of farmiag as yet vemain untoul hed by modern teazt
and will remain so unless sraesent research endeavorg are inte end
streagthencd. The experience of rthe past {ew years has dndicated that

traditional farmers will rodsrnize their agriculture as rapicly as their
personal resources snd iuferent propensity to caution will pemmit vhen:
1 merkedly superior production techinologies ave availzblc
in comprehenzive packages that have been adapted, testcl

»
snd demonstrated as applicable for local use; ard

2. favorable input ta product price relationships pres rail
and can be expected tu be maintained for two or thrse
production seascns sc¢ that the ricke of innovation are
reduced and the caste associated with learning new
techniques can te re-couped; and

s efforts are ¢
neaded inputs a
assure product mark

ocrdinaced successfully Zo provide the
¢ the time aud place required and to
ete close to the farmer; and

hs an atmosphere of commitment to rurzl develcpment and
the initiative for its implementation are forthcoming
from governmant,



In the case of small oY renant farmers, provisions of credit or
zecurity of tenure may ha necassary to overcome resourcs shortages c¢r to
redregs the disincentives of sharecropping.

The problem seems not =0 ba the farymer. The fccus e
must be on the productive sureness of the proferred tech i
on the inceuntives in its prefitability, on the infrastructur
and other rural services available to the culcivator to suppor
for progress, aud on the national ethos for developmenc.

ANALYGIS

Recognizing the necessary role that rzesearch-zenerate
technology must play in agriculcural. advance, an {liustrative (30
imprassionistic) inventory of research needs was attempted (Table 1. This
tabulaiion cf entarprises and functicms by geographic arces is
complete nor verifled. 1t dees indicate, however, judgmenta
three star rating {great

-
root crops, tropil
¢

.
i
#
ES

need., Nota tha almoet comsisd

gorghuns, grain igqumes, LIO®l
and water manzgameni, Notc aiLse the need to breades T
stronn positicvn ¢l wheat znd tice under controlled irrigati
production rechnolopies suited €O harsher agrieculturzl enviro

many more cultivaters may pa:ticipate in tha harvest of developmznil.

1

5]
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Before evelwring specific suggestiong in the resca
progran areas, Some general guidelines were developed. Wnil
spelled out here, they reflect the «roup's experience:

L On-farm trials should be an integral componreatl of netfiozal
research undertakings. Fvtension or action types of rural
production prograns should be preceded by on-farm filell
verification trials to be certain that locally adapted,
superior packages of techriology are available, undzrstesd
and profitable.

2. The natioral research-field verification trial sgystem C29
often, if it takes care to do so. penerare improved prciuce
tion packages which are suitable for small holdings as well
as for larger farm units.

)

: i Understanding and involvement cf policy makers are essential
if an econonic an political eaviroennent conducive to change
is to be created. Involvement of state, renional and central
planning bodies may he of critical importance. :
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Several types of {ngtitutional arrangemencs for technical-
vocational and college level agricultural training, research
and advisorv services can work gatisfactorily (e.g., Japana=se,
Tudiwanese, U.S.. Canadian, French, British, and nther models).
Identification znd performance of eesential functions rather
than the jusritutional model {tgelf are the important issues.
Included here 1is a-realistic projection of trained manpover
needs by categories; plaas to bring necded manpower on siream;
training insticutions which are preduction orienced with
provisicn for ugeful internship type of experience or its
pquivalent. ' i

Regional research (as contrasted to national or {nternational)
centayrs or prograns logically have a role tc play. For a
jety of reasons, especially the difficulty of crmating
gl

var
and maintatuing mulitidigciplinary institutious, they have thus
fcr achieved oniv modest success on the whole, 1Indeed, many
of the esseutial regional functions might be bettsr performed
by a national institution which hac an cpan policy of rendering
regionzl services. Regionallyﬂoriented {nstitutions can WOTR
vell wheve!d
Fi the users demand the institutlicng or PLORYAmMs anc
ave villing to participate in their finzncing;
b) the institutions or preograms are genuinaly respeonsive
and useful to its user coonera*tors;
c) leadership is effective;

d) persemnel of hich quality are engaged;

e} working linkages are effectively forged so that each
insticurion has political influence for development;

£) the managenent and staff pursu2 a cohesive missicn-
oriented research dectrine with congistency and
continuity.

International Centers of the IRRI~-CIMMYT-CIAT-IITA tyre ghould
be fully suppnried so long as their performance merits it. In
addirion, the ~otential contribtution of possible new centers
should be corefully zssesaed (see Suggestions beleow). Inter-
national centers weie viewed ss institutional innovations
designed to speed national development and to serve as tools
to nssist the building of stronger, arder-hitting national
resenrch programs and national problem-—-solving capabilities.
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7 Informacion recrisval and dissemination in agricultural research
and devalonment Pyne"‘nﬂvu amons natieng is haphazard at best,

Relizance is placed upon chsolete communicstion technolegy. This

b

frequently precliudzs the usz of that which 13 already known or
gsomewhere available and slows the pace of techuolsgical develop-

ment (see Suggestions Lelow).

&, while technological research on production and marketing properly
seeks to increase agricultural preoductivity. the target of more
rapid ngtional cutput gv“wt“'npnd not necesgsarily bz in conflict
with the larger goals of soefal lustice. Strate zi should be
such as to minimize trade-cfls between g“owtn, which i essent1al,
and the limited spread of the benelifts of growth. Beciuse wide-
spread participztion of the population In developmant i: sought,
greater depth in poli:zy end devel.pment manzgement analysis is
needad.

SUGGESTIONG

1) Sccure ecurrent and forward oneraionzl vudgets of the four
istine jinternaticnal research and training centers ~— IRRI,
1

2) Explicitly encourage these centers to extend their work to
the prcblems of people who live and likely will continue to
live in less advantazed situaticns -- small farms, peor land,
high risk. '

Means : As finance for expanded research beyond the capacity of the
Foundations is clearly recuired an‘nr-nn;zut on for fuuding is
desirable. 1t is suggested that tentztlve proposals by the IBRD
involving a consortium ov censultative group or groups be 2xuamined
2nd resolved, keeping in mind the nesed: 1) to eacourage multi-
lateral and bilateral dorors to participate in the necessary fund-
inz and 2) to make decisions arising out of nther suggestione in
this paper.



o

'I. Destermine Potenti

al Usefulness of New

1 - - 1
"Centar~tvpe

Thrusts

and notent

devices to

depending

aj

b}

Give Economiz and Sccial

to three-man task
of new

forces to determine the foa
international centers or of alteLuat‘\a

accele
upen feasipility studies):
watar management as related to crop production;
food leogumes (grains, ollseeds and pulses);

starchy rcot crops;

iivestock systems in Southeast Asia;

upiand crops in Asiz -~ sorghums, grain legumes, corn (maizej,
=y
k..

barley, and appropriste creoping

systems;

farming systems suitable to the semi-arild areas

Afsicas

policy, mavagement and o
"-'L"dt"‘"y I\‘Fr‘\b1 18 .

1} Present to the April 1970 Conference at
analyses as are av311aule to ba used for
purposes, e.g., ter management:

sccio—-eccrnomic

2) Invite the Foundations and othzr appropriate bodies to

establish one or wore
tion with possible dorors:

rask forces to work in ~onsulta-

3) Establish funding sources for task force work and proc
with an analysis of funding opportunities for ore or
new thrusts of the type listed,.

Probjems Special Attention

cinplines and determine suitable centers for work on these on

basis.

Means:

Identi

i, A task force analysis

should be consi
with the weasures sugges

ated in I1;

2) Request the Foundations and other groups
preliminary thinking.

-ad consigtent

toe report on

Si

ate research and traininz on the following (priorities

mere

fvy kej ]:rob}‘.r:m:, for study in the acononic and :mcial dis=-
’ i )
Fr-j ;.‘t

ility



IIV. Involve Kewr Sciencists in

Sernctural Workshops

of perscus
actively

a)

V. Support Infc

which bring together key groups
in igolated siruations who are
onal problems to:

pared workshops
thoss werking
enlar crop, animal or funetl

assess the present status of research;

identify k2v limit iﬂg factors:

identify Lnternship tréining ow;ovtu1itke*'

nd the exchange of

facilitatz international ccoperative work
informsiicn and research materialz,

1 O-e institation such zs FAO or the UND2
concust 8 trizsl workshop as & 1ea.uirg silet evpevisnce.

Thies could begin with an exa mination of the “Kice Cut-

look fcr the 70's" as a source of procadural ideas.

shov sho 11h bea car

" Tha 1 wourk: afully zvaluated., If
ths “indings cre fsvorable, e program of, say, tio per
i S £ - 2l
Ery mighk 08 d,
2) ¥und (irom gome scurce o sourcee) a nztiomal rasearch
cerzasr or zeademy of sciencs te undertcke oneé or 2 geries

3) Corsine 1) and 2}

Y or request preseant inlernationa
nize and concuct such werksheps sven though tne

to sreand
zubfact matter is nor necessarily the specially of the
centar. Arrange funding.

~—ational and Related Services for Rezearchers

1)

Review the status cf efforts incended to improve agricultural
research information managcment systems.

Review t-=2 steps necessary to strengthaninr research supnort
services by b!*lc*rg better and more smbracive informaticm and
statistical files of research and develepment expariesnce, by
encourasing the ectablishmeni of germ plasm banks, by ¢ continuing
and further 4’Jv¢0piqp dbr3~"ntea191051cal and other prograns
which wiil iead to a wetier understanding of the ecological
environment for agriculture.

""I

o

Iavite FAC0 tu fellow-up and present a report te the April
1970 Bellagio weeting,



Vi. Continue to Emphasize Training

Means:

Continue and exocand existing fellowship and other training prograns
which seleect znd send trainses o internartional centers and cther
{nstitutions offering specialized =ralning in agricuitural produc-
tion technoelogy.

Spensor travel-study programs for bhipqtiﬂru palic
others concernsd with nacional aud internat ional 2g
opment te pernit visits toc premier rasearch centers an
developmant programs for diract contact and observation,

Invite internazicnal and bllateral agencies conc rned to give
sympathetic cecasideration to requests for such trzining assist-
ance noting the usefulness of FAD exnerience in this Tespect.



LC‘.-_'.Z 2

11d 0 Preseat technical knewledge 1z gemzralls adaquate o support production extensiecn programs

il

whore the idiosvacrasies of the ra~ving
particularly adapted vasea2reh resulis,

1
{roarent o not demand specially dnsigned ot

+ Thare secms to be a general deficiency in prezent technical kneuviedge of how to raise farm
ouipti., The number of + matks zlves A reuph fadicetion of the relativa extent cof the
deficiency, ++t+ indicating the greatest reed for more regearch, and i and + indicating
respantively lower levels cf n2ed.

L]

Situation unknown to the authors of the table.

= The subject matter is not relevant to the farming of tne geographic region.

This table must be nsed with great caudfen. T wan rol discussed fulily at the Conference and littlaz
atrempt was mzdc to probe 1ts contentinng or verify Its pretensions. It was presented te the Confecence
as a rough "cocktail session' ~:*linz of problem aceas as sfm by Or-m, Fournier and Hopper. It
roflecis impressions, cxperience and confarance suggestions. The authors and many members of tha Con-
farence supgested the need for preater subjeci matter and geographic detail. Greatér detail was not
{acluded, hovevaer, because more "boxes' weuld have led to more question marks and, perhaps, to even
greater errors of judgment. The tablzs was anpeuded fo the Conference suumary Lacause, for all its
limitation, it was found useful as a first appr vimation exposure of needed agriculiural reseecch.

In developing the table, the authors digeuzued and then specifically excluded censideraticon of planta-
tion feod crops. The clusinn 1z not » reflection of the unimportance of these crhps as food sources
in many c¢reas of the world. The decigion to exslude them f{rom the table was taken puraly oa pragmatic

grouvade of tha inadeguacy of the authors' own knouledge about them and tne naed to keep the table with-
in reasonable bounds.

el

Jt snould be pointed out that the table does not irndlcate the relative inmportance of each subject
matter item in the agriculture or in the agricultural development apportunitics of a given geographic
replen. Tt dir only z rouph ronhilay of the sdogrecy of the techiniecal knowledge avelilaple vovon which
ro found the arcclevation of apricaltural wodecanl wat § o,
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Table 1. An hmpressionistic View of the Need or Adeouacy of Prescet Technical Knowlcdze for
Accolerating Farim Production of pood Crept and Livestouk, nad for ingprovinyg Farm Ioductions
Systems*
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ROP-ONINNTED TECHNCLOGY -~ OTHER CROPS
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4, FARM -PRODUCTION SYSTENMS TECHNOLOGY (zontinued) o o e il e B
Monsoon | South [Near Eust Eurialaiar.x'i Tropical | Tropical Temperaic Andean & |
Asiz ! Asia |N, Africa| Africa | Alrica Lalin America] Latin Mountain - Comuments
bl Amenics | Aseas I
. Water Pesources and Use ! ' C
Inventory of Watew B.L.oDL.I(:( 5 44 Ak Ak ok ; 7 =
Meiheds of Water Ex- 1 l |
ploitation + = A+ 1 , % ' 7 "
Metncds of On~-Farm Water " t
Manpnoenant i Bk +++ At . . 5 3 N SR A——
5. TRECHMOLOSIES TO PRE VENT LOSSES _ T — E
Grain wtorage, Drying, [
Nilling & Proecessing Tt e * | T 4 [ 0 — =+ e
; _ I TEuid 1hes oo
Raodent Conirol (1) _ -t +4r ? ? t 2 ? ? ? on a projec
i ! basis?
6. Subjects of Importance Reguiring Attention .
1.  Fruit & Vegeteble Crops: . MNeeds “*"'-fsf;ct.mﬁ" apprecch including producticr, marketing, and processing. - Diffisult to bcfbr‘
prioritics. Prchably cheuld Lo aimed o iatencive work related to urkan ¢evzlopmeats. W
S Multiple Cropping:- Very impontand. cheuld it be a separtil insiiinie or pait i pregrama of existing or proposed co-op
2 oriented interpaticral stotions? (%1 i irhi c-h:o apply tc "water use and manage.nent. ) '
. ical Soil Fertility: Cover crops, siifing from shilling cu l'":Lt.;On fallows, ctc. - Comr:ents as 2 ahove,
&, nd Pouitry Couid tuis parbops bo kandled 1y apprapvicie government services plis irceatives %o private mau'*tky ?
5 j Prepably best studied by winge of crouiing or proposed institutes rather tmm a vpecial one,
6. A4 5 abeve, infomination being fod into « larger coordinated project contra ctq G to an 3;,(313:.} n:i: a

wniversity 7 Dotwe need some ind ol nAgriculinral Policy Institute'? "

VWater Pollution: Of prowing cencern. Agriculivre boili & mais asset and & main polluter. Dﬂxham a "dc.vnlo ped cmmtrv"
project, g |
Pooiicide Pollution: Lorg-term toric havards for DDT, mereury, etc. Essential to find cheap, safe, effective substitutes:
' As 7 above.

Animnal Disease Coufrol: Espccially those affscting layge arcas (7 &M: Trypanosomiasic). Fcrhaps a pv uwranl 31}@0&:‘. :?
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PROVISICHAL AGENDA FOR AGRICULTURAL RISRARCH
ON JARUARY 14--15,~ 1871

Aagcpticn of the agend:.
Opening statement by the Chairmen.

"Overvizw" by FAQ representative of major “zziknessas in present
agricultural production aud velated fesearch effcrts in davelop-
ing councries,

Report ~n bilaterally-supported resaar
of developing countyies. (To be com:i

i

of information supplied by bilateval s:

Report t» represcntatives o
on the Isur ircernational 2

supporstzd by them. 1/

Progress repert con feasibiiity
for possibiie new irternaticnal

a possidle Incermativnal .
ive Grouvp c¥r cowmparzbic mechanisw,
of refercnce, composition, organizational structurs, finaneing

These institutes are CIMMYT (International Malze and hnzat luonrove-
nent Centre) In Mexico; IRRL {International RBice iescereh Tns citute)
in the Philircines; CIAT {International Centre :f Tropical Agricui-~
rure) in Col:ombia; and IITA (International Ia
Agriculture) in Nigeria.

(ﬁ
r'f
=
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i
g 2
=
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2
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There arze five such studies, 1.8,
(a8) water mznagement for crop production 2t ithe fars level;

(b) wpland (i.e., rainfed) crops in S.E+ Asia;

(d) ljvestock diseases and wider problams of animal | shandry
in Africs south of Sahara; and

(e) eccunomic policies for rural development.

In additior, tlie Commonmveultlh Sciznrific Industrial Researcin Orgauniza-
tion of Austrzlia is coasidering work on livestnrck development in S.E,

Asia.

Fnundations



and future procedures. (The Bank/FAC staff paper, dated
Noéemberi?’{ 1970, entitled '"Possible Objectives, Composition,
and Organizztional Structure of an Internationzl Agricultursl
Research Consultative Group' will previcde a basis [ e di

cussion of this agenda item.)

8. Future actiocn, including date and location of first regula
meeting of Ccnsultative Group or cother comparacle grouping,
i€ decisicn is r2ached to create one, date and agenda of the
first meeting of Technical Advisory Committee, if agreed upon,
‘and action raquired from the Secretariat in preparation for
these meetirgs.

9. Other btusiness.

Washingteon, D

Sl
Nowvember '+ , 1970
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Uaited States

Banks

e
Asia Develeopment Bank
5
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THE FORD FOUNDATION
320 EAST 43°° STREET
NEW YORK, NEW YORK 10017

INTERNATIONAL DIVISION March 19, 1970

LATIN AMERICA

TO :  Agricultural Development Conference Participants

SUBJECT :  Revised Summary of Conference Held at Villz
' Serbelloni, Bellagio, Italy, February 3-6, 1370

Gentlemen:

\ Thank vou for your comments on the draft conference
summary forwarded o you under date of February 19, 1970, We

have attempted to incorporate your suggestions in the attacted revised
summary. The revised summary will be distributed to indi~iduals who
participate in the forthcoming conference to be held in Bellzzio the
week of April 6.

Sincerely,

4 :
Ol \/éféu.d«u

owell S. Hardin

Encl



ACCELERATING AGRICULTURAL MODERNIZATION

IN DNEVET.ODRTING NA TTANQ
e T el F e e N e e VA AVA A A ANSALYRS

A Summary of Findings and Suggestions of
Agriculturists from Development Assistance Agencies
Villa Serbelloni, Bellagio, Italy
February 3-6, 1970%

THE CURRENT SITUATION

In the past couple of years the agricultural sector of many developing
countries has exhibited a new vitality, especially in cereal production. Contrary
to the situation of a few years ago, this vitality has reached to farms usually
considered traditional, even subsistence, in their production patterns. The in-
creased output has made a substantial contribution to national economic growth,
to the material well-being of peoples, and to total development.
. §

- It is likely that the altered technologies from which this so-called
green revolution has sprung will continue to play a significant role in expanding
food output in many countries in the next few years. Continued research on the
adaptation of new varieties of wheat and rice (and the practices that must accompany
their use) to local environments and to major pests and pathogens will permit a
wider diffusion of production benefits ameng farmers and better protection of
existing yields on the farms of present adopters. Indeed in some countries there
is an imminent or intermediate term prospect that production will exceed domestic
demand causing low farm product prices as-well as strains on national and inter-
national marketing systems and older patterns of trade. The new farm technologies
and their potential high productivity may create or aggravate regional disparities
in per capita incomes. Also, they may reveal in stark terms some of the issues
of equity surrounding national patterns of income and wealth distribution, and may
contribute to further rural under-employment or unemployment, exacerbating urban
migrations of rural peoples or rural social and political unrest. These are real
problems which cannot be ignored and which should be urgently addressed.

In the longer term, however, the seemingly inexorable growth of
world populations creates needs that will overshadow the short-run difficulties
accompanying the new technologies. Present growth rates of p opulation in Asia
alone will add over 30 percent to its close to one billion people (excluding Mainland
China) in the next ten years. To feed these new mouths and to ensure the necessary

*Conference sponsored by the Rockefeller Foundation as a follow-up to an earlier
Agricultural Development Conference at the same location, April 23-25, 1969,
See proceedings of 1969 conference as published by the Rockefeller Foundation.
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agricultural contribution to economic growth of nations requires a very much
broader foundation than is now available. More modern farm technology and

a larger pool of manpower trained and skilled in the science and technology

of farm production methods are required. These long run problems set the .
backdrop for the conference. Specific concern centered on feeding more pecple
to a better nutritional standard, of providing assurance that agriculture ccntinues
to play a strongly contributive role in national economic development by growing
apace with the economy and by offering gainful employment to large numbers of
people irrespective of their command over personal land or capital resources.

A year ago, prospects of local wheat and rice surpluses in areas
which were formerly food deficit were viewed as a possible problem. This is
an important matter. But now the concerns are more generally: (a) whether
over the decade of the 70's a rate of increase of 3 or 4 percent in grain outpu:
can be sustained in nations such as India and (b) whether in the developing nations
available diets can in fact be improved in the face of unrelenting population izcreases.

2 The impact of existing improved wheat and rice production tech-
nologies necessarily will be limited to areas with reasonably assured water (or
drainage) for crop growth. Vast land areas suited to other crops or other srstems
of farming as yet remain untouched by modern technologies and will remain so
unless present research endeavors are intensified and’strengthened. The ex-
perience of the past few years has indicated that traditional farmers will modernize
their agriculture as rapidly as their personal resources and inherent propensity

to caution will permit when:

1s markedly superior production technologies are available
in comprehensive packages that have been adapted, tested
and demonstrated as applicable for local use; and

2. favorable input to product price relationships prevail ard
can be expected to be maintained for two or three produc-
tion seasons so that the risks of innovation are reduced
and the costs associated with learning new techniques can
be re-couped; and

8. efforts are coordinated successfully to provide the neecsd
inputs at the time and place required and to assure product
markets close to the farmer; and

4, an atmosphere of commitment to rural development and the
initiative for its implementation are forthcoming from
government.
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In the case of small or tenant farmers, provisions of credit or
security of tenure may be necessary to overcome resource shortages or to redress
the disincentives of sharecropping.

The problem seems not to be the farmer. The focus of attention
must be on the productive sureness of the proferred technological package, on the
incentives in its profitability, on the infrastructure of market ancé other rural
services available to the cultivator to support his decision for progress, and on
the national ethos for development.

ANALYSIS

Recognizing the necessary role that research-generated, superior
technology must play in agricultural advance, an illustrative (ané very impres-
sionistic) inventory of research needs was attempted (Table I). This tabulation
of enterprises and functions by geographic areas is neither complste nor verified.

It does indicate, however, judgments of relative need. Note the almost consistent) \
three star rating (greatest need) for sorghums, grain legumes, tropical root crops,
tropical livestock systems and water management. Note also the need to broaden
the present relatively strong position of wheat and rice under controlled irrigation
to embrace production technologies suited to harsher agricultura! snvironments

so that many more cultivators may participate in the harvest of development.

Before evolving specific suggestions in the research, training and
program areas, some general guidelines were developed. While only partially
spelled out here, they reflect the group's experience:

3 N On-farm trials should be an integral component of national research
undertakings. Extension or action types of rural production programs
should be preceded by on-farm field verification trials to be certain
that locally adapted, superior packages of technology are available,
understood and profitable.

2. The national research-field verification trial system can ofien, if it
takes care to do so, generate improved production packages which are
suitable for small heldings as well as for larger farm units.

3. Understanding and involvement of policy makers are essertial if an eco-
nomic and political environment conducive to change is to be created.
Involvement of state, regional and central planning bodies may be of
critical importance.



Several types of institutional arrangements {or technicai-vocalional and
college level agricultural training, research and advisory services can
work satisfactorily (e.g., Japanese, Taiwanese, U. S., Canadian,
French, British, and other models). Identification and performance .

of essential functions rather than the institutional model itself are the
important issues. Included here is a realistic projection of trained
manpower needs by categories; plans to bring needed manpower on stream;
training institutions which are production oriented with provision for useful
internship type of experience or its equivalent.

Regional research (as contrasted to national or international) centers

or programs logically have a role to play. For a variety of reasons,
especially the difficulty of creating and maintaining multidisciplinary
institutions, they have thus far achieved only modest success on the
whole. Indeed, many of the essential regional functions might be better
performed by a national institution which has an open policy of rendering
regional services. Regionally-oriented institutions can work well where:

a) . the users demand the institutions or programs and are willing
to participate in their financing;

b) the institutions or programs are genuinely responsive and useful
to its user cooperators;

c) leadership is effective;
d) personnel of high quality are engaged;
e) working linkages are effectively forged so that each institution

has political influence for development;

f) the management and staff pursue a cohesive mission-oriented
research doctrine with consistency and continuity.

International Centers of the IRRI-CIMMYT-CIAT-IITA type should be fully
supported so long as their performance merits it. In addition, the po-
tential contribution of possible new centers should be carefully assessed
(see Suggestions below). International centers were viewed as institutional
innovations designed to speed national development and to serve as tools

to assist the building of stronger, harder-hitting national research programs
and national problem-solving capabilities.
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Information retrieval and dissemination in agriculiural research and
development experience among nations 1s haphazard at best. Reliance is
placed upon obsolete communication technology. This frequently precludes
the use of that which is already known or somewhere available and slows

the pace of technological development (see Suggestions below) .

While technological research on production and marketing properly seeks
to increase agricultural productivity, the target of more rapid national
output growth need not necessarily be in conflict with the larger goals of
social justice. Strategies should be such as to minimize trade-offs be-
tween growth, which is essential, and the limited spread of the benefits of
growth. Because widespread participation of the population in development
is sought, greater depth in policy and development management acalysis is
needed.

SUGGESTIONS

Considering the current situation, the analysis made above, the rough

approximations made in Table I, and the record of deliberations of the Aoril 1969
Bellagio Conference, the following suggestions are advanced:

1. Fund Existing International Centers

1)

2)

Means:

Secure current and forward operational budgets of the four existirg inter-
national research and training centers -- IRRI, CIMMYT, CIAT, ITA.

Explicitly encourage these centers to extend their work to the prcolems
of the people who live and likely will continue to live in less advaataged
situations -- small farms, poor land, high risk.

As finance for expanded research beyond the capacity of the Founda-
tions is clearly required an organization for funding is desirable. Itis
suggested that tentative proposals by the IBRD involving a consortium or
consultative group or groups be examined and resolved, keeping in mind
the need: 1) to encourage multilateral and bilateral donors to participate
in the necessary funding and 2) to make decisions arising out of cther
suggestions in this paper.

II. Determine Potential Usefulness of New "Center-type' Thrusts

Establish two- to three-man task forces to determine the feasibility

and potential usefulness of new international centers or of alternative devices to
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accelerate research and (raining on the following (priorities depending upon feasi-

bility studies):

a) water management as related to crop production;

b) food legumes (grains, oilseeds and pulses);

c) starchy root crops;

d) livestock systems in Southeast Asia;

e) upland crops in Asia -- sorghums, grain legumes, corn (maize), millet,

barley, and appropriate cropping systems;

f) farming systems suitable to the semi-arid areas of West Asia and Africa;
g) policy, management and analysis of socio-economic and development

% strategy problems,

Means: 1) Present to the April 1970 Conference at Bellagio such

analyses as are available to be ysed for illustrative
purposes, e.g.,water management;

2) Invite the Foundationts and other appropriate bodies to
establish one or more task forces to work in consulta-
tion with possible donors;

3) Establish funding sources for task force work and proceed
with an analysis of funding opportunities for one or more

new thrusts of the type listed.

III. Give Economic and Social Problems Special Attention

Identify key problems for study in the economic and social disciplines
and determine suitable centers for work on these on a project basis.

Means: 1) A task force analysis should be considered consistent
with the measures suggested in II;

2) Request the Foundations and other groups to report on
preliminary thinking.
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mvolve Key Scientists in Struciurali Workshops

Arrange well prepared workshops which bring together key groups of

persons, and especially those working in isolated situations who are actively re--
searching particular crop, animal or functional problems to:

V.

1)

2)

a) assess the present status of research;

b) identify key limiting factors;

c) identify internship training opportunities:

d) facilitate international cooperative work and the exchange of information
and research materials.

Means: 1) One institution such as FAO or the UNDP plan, fund and

conduct a trial workshop as a learning pilot experience,
This could begin with an examination of the ""Rice Outlook
for the 70's" as a source of procedural ideas. The trial
workshop should be carefully evaluated. If the findings
are favorable, a program of, say, two per year might be
launched. 5

2) Fund (from some source or sources) a national research
center or academy of science to undertake one or a series
of such workshops.

3)  Combine 1) and 2) or request present international centers to
organize and conduct such workshops even though the subject
matter is not necessarily the specialty of the center. Arrange
funding.

Support Informational and Related Services for Researchers

Review the status of efforts intended to improve agricultural research in-
formation management systems.

Review the steps necessary to strengthening research support services

by building better and more embracive information and statistical files

of research and development experience, by encouraging the establishment
of germ plasm banks, by continuing and further developing agro-meteorolog-
ical and other programs which will lead to a better understanding of the eco-
logical environment for agriculture.



Vi. Continue to Emphasize Training

1) Continue and expand existing fellowship and other training programs
which select and send trainees to international centers and other
institutions offering specialized training in agricultural production
technology.

2) Sponsor travel-study programs for scientists, policy makers, and
others concerned with national and international agricultural de-
velopment to permit visits to premier research centers and out-
standing development programs for direct contact and observation.

Means: Invite international and bilateral agencies concerned to give
sympathetic consideration to requests for such training assistance
% noting the usefulness of FAO experience in this respect.
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Accelerating Farm Production of Food Crops and Livestock, and for Improving IFarm Productions
Systems*

1. CROP-ORIENTED TECHNOLOGY - CEREALS

Monsoon| South | Near East | Sudanian Tropical |Tropical Temperate Andean &
Crop Asia Asia N. Africa | Africa Africa Latin America | Latin America| Mountain Comments
Areas
Rice
Irrigated Controlled 0 0 0 + - 0 0 -
Deepwater i ++ - - 3 = = -
S\Vﬂl‘np e - - =, et 9 _ _
Upland i * - B 4 B - o
Wheat
Irrigated - 0 + i - - ? - O in East
Rainfed Spring - +++ +++ - 0 - +++ - Africa
Rainfed Water - - +++ - - - - et
Barley
Rainfed Spring - o+ s = " » ° N
Rainfed Winter = = ++ - = = 2
Millet
Pennisetum & +++ = +4+ ++ = &
Eleusine - ++ - = i - __
Sorghum .
Rainfed Humid +++ +++ +++ +++ C ? + ?
Rainfed Semi-arid - - At WUV ++ ? = ?
Maize
Irrigated - 0 ek EE = ? = =
Rainfed Humid et ++ o ++ 4+ ++ op 4
Rainfed Semi-arid - + - - ot - - -
2. CROP-ORIENTED TECHNOLOGY - OTHER CROPS
Leguminous Oilseeds (1) . (1) Groundnuts
Groundnuts 4k St + 0 i +++ g - irrigated in
Soya At ++ +++ +++ +++ T Near East

et




2. CROP-ORIENTED TECHNOLOGY - OTHER CROPS

- 10 -

Exn 100’1.50011 South | Near East| Sudanian Tropical | Tropical Temperate Andean &
Asia Asia | N. Africa| Africa Africa Latin America | Latin High Comments
America Mountain
Grain Legumes (1) Maybe un-
Temperate - -+ ot 4+ = = 7(1) T important be~
Tropical +++ et +++ ++ -+ + + cause of ade-
quate animal
protein
Tropical Root Tubers ++ + = = 4+ e - -
Plantains ++ + - & o+ Tt - _
Irish Potatoes - ++ 0 = a = ? Tt
Fruits and Vegetables = See Annex
3. LIVESTOCK-ORIENTED TECHNOLOGY
Tropical Bovines
Breeding research using
present fodders + o ++ 4 et e ++ 0 2
Fodder research using
present breeds ++ +4++ 4+ +++ +4+ 4+ + 2
Intensive animal manage- (1) Mainly
ment altering both under irri-
fodders and breeds o+ ot +++(1) ot o+ dt ++ ? gation
Pastoral animal manage-
ment systems - +++ S 5 ++ - - ++ ?
Livestock processing and
marketing eope ot ++ s 4+ 4 % 9
Pigs and poultry See Annex
t. FARM PRODUCTION SYSTEMS TECHNOLOGY
difficult Environments
1. Low Rainfall Areas +- 4+ ( +++(1) S & m - = 1. and 2. can
2. High Mountain Areas = J: ( +++ = +it - - ot be tackled to-
3. Shifting Cultivation p gether in
Areas +++ +H+ - - +++ +++ % ” several
countries of
Near East &
North Africa




4. FARM PRODUCTION SYSTEMS TECHNOLOGY (continued)

[Monsoon South [Near East| Sudanian Tropical | Tropical Temperate Andean &
Asia | Asia |N. Africa| Africa Africa Latin America| Latin Mountain Comments
America Areas
4. Water Resources and Use
Inventory of Water Resourcds ++ ++ ++ + + ? ? -
Methods of Waler Ex-
ploitation + o +4+ b + ? ? -
Methods of On--J'arm Water
Management i ++-+ -+ 4+ ++ + ? =
5. TECHNOLOGIES TO PREVENT LOSSES
Grain Storage, Drying,
Milling & Processing +++ Fedot: + +4+ ++ 4+ 0 g
& Could this be
Rodent Control (1) +++ -+ ? ? ? ? 7 2 on a project
basis ?

6. Subjects of Importance Requiring Attention

1y Fruit & Vegetable Crops:

2. Multiple Cropping:

Tropical Soil IFertility:
Pigs and Poultry
Mechanization:

Employment:

Ti Water Pollution:

S Ul oW O
" s = a

3, Pesticide Pcllution:

). Animal Disease Control:

Needs a "systems' approach including production, marketing, and processing. Difficult to define
priorities. Probably should be aimed at intensive work related to urban developments.

Very important.

oriented international stations ? (This might also apply to "water use and management. ')
Cover crops, shifting from shifting cultivation, fallows, etc. - Comments as 2 above.
Could this perhaps be handled by appropriate government services plus incentives to private industry ?

Probably best studied by wings of existing or proposed institutes rather than a special one.

Should it be a separate institute or part of programs of existing or proposed co-op

As 5 above, information being fed into a larger coordinated project contracted to an agency, or a
university ? Do we need some kind of "Agricultural Policy Institute' ?
Of growing concern. Agriculture both a main asset and a main polluter. Perhaps a "developed country"
project.
Long-term toxic hazards for DDT, mercury, etc. Essential to find cheap, safe, effective substitutes:
As T above.
Especially those affecting large areas (F&M: Trypanosomiasis). Perhaps a program approach?



Legend: 0 Present technical knowledge is generally adequate to support production extension programs
where the idiosyncrasies of the farming environment do not demand specially designed or
particularly adapted research results.

+ There seems to be a general deficiency in present technical knowledge of how to raise farm
output. The number of 4 marks gives a rough indication of the relative extent of the deficiency, +++
indicating the greatest need for more research, and ++ and + indicating respectively lower levels
of need. '

7o Situation unknown to the authors of the table.

- The subject matter is not relevant to the farming of the geographic region.

* This table must be used with great caution. It was not discussed fully at the Conference and little attempt was made
to probe its contentions or verify its pretensions. It was presented to the Canference as a rough "cocktail session"
outline of problems areas as seen by Oram, Fournier and Hopper. It reflects impressions, experience
and conference suggestions. The authors and many members of the Conference suggested the need for greater
subject matter and geographic detail. Greater detail was not included, however, because more "boxes" would have
led to more question marks and, perhaps, to even greater errors of judgment. The table was appended to the
Conference summary because, for all its limitation,. it was found useful as a first approximation exposure of needed
agricultural research. *

In developing the table, the authors discussed and then specifically excluded consideration of plantation food
crops. The exclusion is not a reflection of the unimportance of these erops as food sources in many areas of
the world. The decision to exclude them from the table was taken purely on pragmatic grounds of the inadequacy
of the authors' own knowledge about them and the need to keep the table within reasonable bounds.

It should be pointed out that the table does not indicate the relative importance of each subject matter item in the
agriculture or in the agricultural development opportunities of a given geographic region. It is only a rough ranking
of the adequacy of the technical knowledge available upon which to found the acceleration of agricultural modernization.
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320 EAST 43%° STREET
NEW YORK, NEW YORK 10017

INTERNATIONAL DIVISION March 19, 1970

LATIN AMERICA

TO . Agricultural Development Conference Participants

SUBJECT : Revised Summary of Conference Held at Villa
Serbelloni, Bellagio, Italy, February 3-6, 1970

Gentlemen:

Thank you for your comments on the draft conference
summary forwarded to you under date of February 19, 1970. We
have attempted to incorporate your suggestions in the attached revised
summary. The revised summary will be distributed to individuals who
participate in the forthcoming conference to be held in Bellagio the
week of April 6,

Sincerely,

owell S. Hardin

Encl



ACCELERATING AGRICULTURAL MODERNIZATION
IN DEVELOPING NATIONS

A Summary of Findings and Suggestions of
Agriculturists from Development Assistance Agencies
Villa Serbelloni, Bellagio, Italy
February 3-6, 1970%*

THE CURRENT SITUATION

In the past couple of years the agricultural sector of many developing
countries has exhibited a new vitality, especially in cereal production. Contrary
to the situation of a few years ago, this vitality has reached to farms usually
considered traditional, even subsistence, in their production patterns. The in-
creased output has made a substantial contribution to national economic growth,
to the material well-being of peoples, and to total development.

It is likely that the altered technologies from which this so-called
green revolution has sprung will continue to play a significant role in expanding
food output in many countries in the next few years. Continued research on the
adaptation of new varieties of wheat and rice (and the practices that must accompany
their use) to local environments and to major pests and pathogens will permit a
wider diffusion of production benefits among farmers and better protection of
existing yields on the farms of present adopters. Indeed in some countries there
is an imminent or intermediate term prospect that production will exceed domestic
demand causing low farm product prices as well as strains on national and inter-
national marketing systems and older patterns of trade. The new farm technolcgies
and their potential high productivity may create or aggravate regional disparities
in per capita incomes. Also, they may reveal in stark terms some of the issues
of equity surrounding national patterns of income and wealth distribution, and may
contribute to further rural under-employment or unemployment, exacerbating urban
migrations of rural peoples or rural social and political unrest. These are real
problems which cannot be ignored and which should be urgently addressed.

In the longer term, however, the seemingly inexorable growth of
world populations creates needs that will overshadow the short-run difficulties
accompanying the new technologies. Present growth rates of population in Asia
alone will add over 30 percent to its close to one billion people (excluding Mainland
China) in the next ten years. To feed these new mouths and to ensure the necessary

*Conference sponsared by the Rockefeller Foundation as a follow-up to an earlier
Agricultural Development Conference at the same location, April 23-25, 1969,
See proceedings of 1969 conference as published by the Rockefeller Foundation.



agricultural contribution to economic growth of nations requires a very much
broader foundation than is now available. More modern farm techrology and

a larger pool of manpower trained and skilled in the science and technology

of farm production methods are required. These long run problems set the
backdrop for the conference. Specific concern centered on feeding more people
to a better nutritional standzrd, of providing assurance that agricu ture continues
to play a strongly contributive role in national economic developmernt by growing
apace with the economy and oy offering gainful employment to large numbers of
people irrespective of their command over personal land or capital resources.

A year ago, prospects of local wheat and rice surpluses in areas
which were formerly food deficit were viewed as a possible probler. This is
an important matter. But now the concerns are more generally: (z) whether
over the decade of the 70's 2 rate of increase of 3 or 4 percent in grain output
can be sustained in nations such as India and (b) whether in the developing nations
available diets can in fact be improved in the face of unrelenting pcoulation increases.

The impact cf existing improved wheat and rice procuction tech-
nologies necessarily will be limited to areas with reasonably assursd water (or
drainage) for crop growth. Vast land areas suited to other crops cr other systems
of farming as yet remain untouched by modern technologies and wil remain so
unless present research enceavors are intensified and strengthened. The ex-
perience of the past few years has indicated that traditional farmers will modernize
their agriculture as rapidly as their personal resources and inhereat propensity
to caution will permit when:

1. markecly superior production technologies ars available
in comprehensive packages that have been adzcted, tested
and demonstrated as applicable for local use; 2nd

2, favorable input to product price relationships prevail and
can be expected to be maintained for two or three produc-
tion seasons so that the risks of innovation are reduced
and the costs associated with learning new tecaniques can
be re-couped; and

3. efforts are coordinated successfully to provide the needed
inputs at the time and place required and to assure product
markets close to the farmer; and

4, an atmosphere of commitment to rural develcpment and the
initiative for its implementation are forthcoming from
government.
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In the case of small or tenant farmers, provisions of credit or
security of tenure may be necessary to overcome resource shortages or to redress
the disincentives of sharecropping.

The problem seems not to be the farmer. The focus of attention
must be on the productive sureness of the proferred technological package, on the
incentives in its profitability, on the infrastructure of market and other rural
services available to the cultivator to support his decision for progress, and on
the national ethos for development.

ANALYSIS

Recognizing the necessary role that research-generated, superior
technology must play in agricultural advance, an illustrative (and very impres-
sionistic) inventory of research needs was attempted (Table I)., This tabulation
of enterprises ard functions by geographic areas is neither complete nor verified.
It does indicate, however, judgments of relative need. Note the almost consistent
three star rating (greatest need) for sorghums, grain legumes, tropical root crops,
tropical livestock systems and water management. Note also the need to broaden
the present relatively strong position of wheat and rice under controlled irrigation
to embrace production technologies suited to harsher agricultural environments
so that many more cultivators may participate in the harvest of development.

Before evolving specific suggestions in the research, training and
program areas, some general guidelines were developed. While only partially
spelled out here, they reflect the group's experience:

2 On-farm trials should be an integral component of national research
undertakings. Extension or action types of rural production programs
should be preceded by on-farm field verification trials to be certain
that locally adapted, superior packages of technology are available,
understood and profitable.

2. The national research-field verification trial system can often, if it
takes care to do so, generate improved production packages which are
suitable for small holdings as well as for larger farm units.

3. Understanding and involvement of policy makers are essential if an eco-
nomic and political environment conducive to change is to be created.
Involvement of state, regional and central planning bodies may be of
critical importance.
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Several types of institutional arrangements for technical-vocational and
college level agricultural training, research and advisory services can
work satisfactorily (e.g., Japanese, Taiwanese, U. S., Canadian,
French, British, and other models). Identification and performance

of essential functions rather than the institutional model itself are the
important issues. Included here is a realistic projection of trained
manpower needs by categories; plans to bring needed manpower on stream;
training institutions which are production oriented with provision for useful
internship type of experience or its equivalent.

Regional research (as contrasted to national or international) centers

or programs logically have a role to play. For a variety of reasons,
especially the difficulty of creating and maintaining multidisciplinary
institutions, they have thus far achieved only modest success on the
whole. Indeed, many of the essential regional functions mignt be better
performed by a national institution which has an open policy of renderirg
regional services. Regionally-oriented institutions can work well where:

a) the users demand the institutions or programs and are willing
to participate in their financing;

b) the institutions or programs are genuinely responsive and useful
to its user cooperators;

c) leadership is effective;
d) personnel of high quality are engaged;
e) working linkages are effectively forged so that each institution

has political influence for development;

f) the management and staff pursue a cohesive mission-oriented
research doctrine with consistency and continuity.

International Centers of the IRRI-CIMMYT-CIAT-IITA type should be fully
supported so long as their performance merits it. In addition, the po-
tential contribution of possible new centers should be carefully assessed
(see Suggestions below). International centers were viewed as institutional
innovations designed to speed national development and to serve as tools

to assist the building of stronger, harder-hitting national research programs
and national problem-solving capabilities.
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Information retrieval and dissemination in agricultural research and
development experience among nations is haphazard at best. Reliance is
placed upon obsolete communication technology. This freguently precludes
the use of that which is already known or somewhere available and slows
the pace of technological development (see Suggestions below) .

While technological research on production and marketing properly seeks
to increase agricultural productivity, the target of more rzpid national
output growth need rnot necessarily be in conflict with the larger goals of
social justice. Strategies should be such as to minimize trade-offs be-
tween growth, which is essential, and the limited spread of the benefits of
growth. Because widespread participation of the populaticn in development
is sought, greater depth in policy and development management analysis is
needed.

SUGGESTIONS

Considering the current situation, the analysis mace a2bove, the rough

approximations made in Tzbdle I, and the record of deliberations cf the April 1969
Bellagio Conference, the following suggestions are advanced:

I. Fund Existing International Centers

1)

2)

Means:

Secure current and Jorward operational budgets of the four existing inter-
national research and training centers -- IRRI, CIMMYT. CIAT, UTA.

Explicitly encourage these centers to extend their work to the problems
of the people who live and likely will continue to live in less advantaged
situations -- small farms, poor land, high risk.

As finance for expanded research beyond the capacity of the Founda-
tions is clearly recuired an organization for funding is desirable. Itis
suggested that tentative proposals by the IBRD involving a consortium or
consultative group or groups be examined and resolved, keeping in mind
the need: 1) to encourage multilateral and bilateral donors to participate
in the necessary funding and 2) to make decisions arising out of other
suggestions in this paper.

II. Determine Potential Usefulness of New "Center-type" Thrusts

Establish two- to three-man task forces to determine the feasibility

and potential usefulness of new international centers or of alternative devices to
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accelerate research and training on the following (priorities depénding upon feasi-
bility studies):

a) water management as related to crop production;

b) food legumes (grains, oilseeds and pulses);

c) starchy root crops;

d) livestock systems in Southeast Asia;

e) upland crops in Asia -- sorghums, grain legumes, corn (maize), millet,

barley, and appropriate cropping systems;
f) farming systems suitable to the semi-arid areas of West Asia and Africa;

g) policy, management and analysis of socio-economic and development
strategy problems.

Means: 1) Present to the April 1970 Conference at Bellagio such
analyses as are available to be used for illustrative
purposes, e.g.,water management;

2) Invite the Foundations and other appropriate bodies to
establish one or more task forces to work in consulta-
tion with possible donors;

3) Establish funding sources for task force work and proceed
with an analysis of funding opportunities for one or more

new thrusts of the type listed.

III. Give Economic and Social Problems Special Attention

Identify key problems for study in the economic and social disciplines
and determine suitable centers for work on these on a project basis.

Means: 1) A task force analysis should be considered consistent
with the measures suggested in II;

2) Request the Foundations and other groups to report on
preliminary thinking.



IV. Involve Key Scientists in Structural Workshops

a)
b)
c)

d)

Means:

Arrange well prepared workshops which bring together key groups of
persons, and especially those working in isolated situations who are actively re-
searching particular crop, animal or functional problems to:

assess the present status of research;

identify key limiting factors;

identify internship training opportunities:

facilitate international cooperative work and the exchange of information
and research materials.

1)

2)

3)

One institution such as FAO or the UNDP plan, fund and
conduct a trial workshop as a learning pilot experience.
This could begin with an examination of the '"Rice Outlook
for the 70's" as a source of procedural ideas. The trial
workshop should be carefully evaluated. If the findings
are favorable, a program of, say, two per year might be
launched.

Fund (from some source or sources) a national research
center or academy of science to undertake one or a series
of such workshops.

Combine 1) and 2) or request present international centers to
organize and conduct such workshops even though the subject
matter is not necessarily the specialty of the center. Arrange
funding.

V. Support Informational and Felated Services for Researchers

1)

2)

Review the status of efforts intended to improve agricultural research in-
formation management systems.

Review the steps necessary to strengthening research support services

by building better and more embracive information and statistical files

of research and development experience, by encouraging the establishment
of germ plasm banks, by continuing and further developing agro-meteorolog-
ical and other programs which will lead to a better understanding of the eco-
logical environment for agriculture.



Means:
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Invite FAO to follow-up and present a report to the April 1970
Bellagio meeting.

Vi. Continue to Emphasize Training

1)

2)

Means:

Continue and expand existing fellowship and other training pregrams
which select and send trainees to international centers and other
institutions offering specialized training in agricultural production
technology.

Sponsor travel-study programs for scientists, policy makers, and
others concerned with national and international agricultural ce-
velopment to permit visits to premier research centers and cut-
standing development programs for direct contact and obserszation.

Invite international and bilateral agencies concerned 1o give
sympathetic consideration to requests for such training assis:ance
noting the usefulness of FAO experience in this respect.



Table I.

An Impressionistic View of the Need or Adequacy of Present Technical Knowledge for

Accelerating I'arm Production of Food Crops and Livestock, and for Improving Farm Productions

Systems*

1. CROP-ORIENTED TECHNOLOGY - CEREALS

Monsoon| South | Near East | Sudanian Tropical [Tropical Temperate Andean &
Crop Asia Asia N. Africa | Africa Africa Latin America | Latin America| Mountain Comments
Areas
Rice
Irrigated Controlled 0 0 0 | - 0 0 -
Deepwater e o+ = - 7 - - =
Swamp = — o = # s - -
Upland + + - ot + ek = -
Wheat
Irrigated - 0 + +ot ot = = ? - O in East
Rainfed Spring - -+ A+ - 0 - . - Africa
Rainfed Water - - 4+ - - = & T+
Barley ;
Rainfed Spring - +++ +++ - - - ? -
Rainfed Winter i i b = = = -
Millet
Pennisetum - +++ - -+ 4t 2 = _
Eleusine = i - - 4+ ? & -
Sorghum
Rainfed Humid 4+ opot ot o 4+ 4 vl + 9
Rainfed Semi-arid - o+ o+ s b ? = ?
Maizc
Irrigated - 0 - ++ = 9 & =
Rainfed Humid et 4o o+t ++ bkt e b ++
Rainfed Semi-arid - + - - ot - = =
2., CROP-ORIENTED TECHNOLOGY - OTHER CROPS
Leguminous Oilsceds (1) (1) Groundnuts
Groundnuts +4+ +++ # 0 et e ¥ - irrigated in
Soya 4+ o+ feb et et 44+ ? ++ Near East




2. CROP-ORIENTED TECHNOLOGY - OTHER CROPS

G Moonsoon | South | Near East| Sudanian Tropical | Tropical Temperate Andean &
Asia Asia| N. Africa| Africa Africa | Latin America| Latin High Comments
America Mountain
Grain Legumes (1) Maybe un-
Temperate - +++ +4+ +++ - - 7(1) ++ important be-
Tropical otk +t +++ o ot + + cause of ade-
quate animal
protein
Tropical Root Tubers ++ + = - et 4+ = =
Plantains 4ot + - 4 o+ o+ = -
Irish Potatoes - ++ 0 - - - ek
Fruits and Vegetables See Annex
3. LIVESTOCK-ORIENTED TECHNOLOGY
Tropical Bovines
Breeding research using
present fodders + ++ 4 +++ e ++ 0 %
TFodder research using
present breeds +-+-+ +++ e +++ ekt + +++ 2
Intensive animal manage- (1) Mainly
ment altering both under irri-
fodders and breeds Hht e +++(1) s o+ dob o+ ? gation
Pastoral animal manage-
ment systems - +++ +++ +++ - - ++ 9
Livestock processing and
marketing 44 bt ++ gk ek Fepeob + V
Pigs and poultry See Annex
4. FARM PRODUCTION SYSTEMS TECHNOLOGY
Difficult Environments
1. Low Rainfall Areas + +++ | ( +++(1) 4+ - - " . 1. and 2. can
2. High Mountain Areas - + ( +++ - ot a ” 4 be tackled to-
3. Shifting Cultivation gether in
Areas bt bt - - bk +++ ~ ~ several

countrics of
Near Fast &
North Alrica
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4. FARM PRODUCTION SYSTEMS TECHNOLOGY (continued)

[Monsoon | South |Near East| Sudanian Tropical | Tropical Temperate Andean &
Asia | Asia |N. Africa | Africa Africa Latin America| Latin Mountain Comments
i America Areas
4, Water Resources and Use
Inventory of Water Resourcgs ++ o ++ + + ? 2 -
Methods of Water Ex-
ploitation + ++ e+ 4+ + ? ? =
Methods of On-Farm Water
Management et -+ ot etk 4 -+ ? _
5. TECIHNOLOGIES TO PREVENT LOSSES
Grain Storage, Drying,
Milling & Processing I 4 I R bl bt 0 g
_ Could This|
Rodent Control (1) +4+ +++ ? ? g ? ? ? on a projec
basis ?

6. Subjects of Importance Requiring Attention

1. Iruit & Vegetable Crops

.

2. Multiple Cropping:

3. Tropical Soil Fertility:
4. Pigs and Poultry
5
6

Mechanization:
Employment:

T Witar Pollution:

8. Pesticide Pollution:

9, Animal Disease Control:

Needs a "systems' approach including production, marketing, and processing. Difficult to define
priorities. Probably should be aimed at intensive work related to urban developments.

Very important.

oriented international stations? (This might also apply to "water use and management.")
Cover crops, shifting from shifting cultivation, fallows, etc. - Comments as 2 above.
Could this perhaps be handled by appropriate government services plus incentives to private industry ?

Probably best studied by wings of existing or proposed institutes rather than a special one.

Should it be a separate institute or part of programs of existing or proposed co-op

As 5 above, information being fed into a larger coordinated project contracted to an agency, or a
university ? Do we need some kind ol "Agricultural Policy Institute' ? ,
Of growing concern.  Apgriculture both a main asset and a main polluter. Perhaps a 'developed country"

project.

Long-term toxic hazards for DDT, mercury, ele. Essential to [ind cheap, safe, effective substitutes:
As T above.

Especially those affecting large arcas (I'&M: Trypanosomiasis).

Perhaps a program approach?
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egend: (0] Present technical knowledge is generally adequate to support production extension programs
where the idiosyncrasies of the farming environment do not demand specially designed or
particularly adapted research results.

= There seems to be a general deficiency in present technical knowledge of how to raise farm
output. The number ol 4 marks gives a rough indication ol the relative extent ol the doficioney, +++
indicating the greatest need for more research, and ++ and + indicating respectively lower levels

of need.
? Situation unknown to the authors of the table.
- The subject matter is not relevant to the farming of the geographic region.

This table must be used with great caution. It was not discussed fully at the Conference and little attempt was made
to probe its contentions or verify its pretensions. It was presented to the Canference as a rough "cocktail session"
outline of problems areas as seen by Oram, Fournier and Hopper. It reflects impressions, experience

and conference suggestions. The authors and many members of the Conference suggested the need for greater
subject matter and geographic detail. Greater detail was not included, however, because more ""boxes' would have
led to more question marks and, perhaps, to even greater errors of judgment. The table was appended to the
Conference summary because, for all its limitation, it was found uselul as a first approximation exposure of needed
agricultural research.

In developing the table, the authors discussed and then specifically excluded consideration of plantation food
crops. The exclusion is not a reflection ol the unimportance ol these crops as food sources in many areas of
the world. The decision to exclude them from the table was token purely on pragmatic grounds of the inadequacy
of the authors' own knowledge about them and the need to keep the tuble within reasonable bounds.

1t should be pointed out that the table does not indicate the relative importance ol each subject matter item in the
agriculture or in the agricultural development opportunities of a given geographic region. It is only a rough ranking
of the adequacy of the technical knowledge available upon which to found the acceleration of agricultural modernization.
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