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INTRODUCTTON

The Centrn Internarional de Agiiculiwra Tvopical (CIAT) tas completed fiiteoen
years of being ofrering scrent:ific tratnang and ofnes coopirueoion means to
strengther agricuttural research of the comodities within 1ts wandate (1ice,
heans, casseve and Lropical pastures) n Latin Ape:ica

CIAT's management, therefore, decided 1o carry put a set of sivdies to Tind
out how tts trainmirg activities have contributed to agyicultural rescarch n
national programs

These tlraining activities can be considered a sigmiticant component of the
cfforts of the Latin American countriecs and of the 1nlerrational coprcultural
commumily to institutionalize the science and 1ts technologicel applications
as a value deeply rooted in the economic ard social developmont mechanisme of
these socteties

The present report summarizes lhe work ravried out between 1980 ard 1983
These siudies include tne concepts thet ex-trainees and thelr cupcivisors in
the national programs have about CIAT scientific trainong, the contyibulion
that training has made to the formefion of human rescurces for vescarch n
latin Awerica, and 1ts contribulion to the establishment and mainienance of
international networks of agicuttural vesearcrers In eorder to have a
deeper undersianding of 1ts contribution to the strengthening of national
programs, four case studies were advanced as follows bBeans 1n Guatemala, rice
wn Ecuador, cassava 1n Mexico and tropical pasturss in Peru

A Obiectives

The obiectives of these studies are

1 To obtain indicators of the quality and usefulness of research
training at CIAT, as assessed by former trainecs ard their
supervisors at national nstitutions

2 To esteslisk the number and volative proportions of former CIAT
Lrainees vho rejoined theitr sponsor snstirtutions, and centinue
active 1n vesearch

3 To deteymine the partrcipation of formey CIAT trainees n
networ ks of researchers

4 To erplore, by meens of selected case studses, who scientific
training has contirbuted to the strengthening of national
research progams

B Independent variabloes

Relationships between aspects of former trainees’ research
performance and three selected factors are explored 1) trainming content, 2)
tength of training duration, and 3} facilit1es at home organizalions avarlable
for research n the Tields 1n which trainming has been provided Other
features of the training experiences are assumed to be similar for all
participants the phitosepny and goals of the training program, yts physical



and orgamizational seiting, the trawnming facilivies avarlalle at CIAT, anda the
gueiity of nstruction, e g , gualhity of Instructors  delivering methods  and
travming materials

1 Trayming content 15 ascumed Lo reflect a substantive variatie of
the structure of science  the bnovieoge and technolooy heers averlable for
doing research an difforent frelds of science  Verzation due to tiaining
content 15 explorea by grouping the population 1n reccarch-related
commoaities Content 15 ossumed to be simiiar within each :esearch commodity,
hut different be tueen thenm The vesearch and itraining worl at CIAT 1s
organized 1n four commoed fies ) vi1ce, b} beans, ¢} tiopical pastures, i d)
cassava  Therefore, thesr four cacegoites of Graiming content are segarated
1 these studies

2 Trawining cwration 1s defined as the tise from physical arvniel {o
CIAT to deperiure from CIAT, and measured n number of months It 15 arcuped
tn three levels a} short tiarming, vhen 1t toov up to lvo month-, h)
intermediate vraiming, for pograms between more than tvo months up 1o s1v
ponths, ang o} long training  for programs longer than sty wonths

3 Research facitities The avatlabiriity of support facilitses
necded for cairving out riseerch once frainees o back to thenr hemo
organizaitons 1s a siructuwial variable vhich reficcts the national priorties
assigned to reseerch within the countries as well as the internal consiraynts
within organizations To account for this var.able, ithe Letin Americar?
countt yes vhich have senl professionals to CIAT for traiming vere claserfred
in elght groups, two per commodity  those with nore research facilities an

.

ecach comnodity, and those with less facihities

£ Population, sampling end data collection

The study population uvas defined as all former yesearch tiasinees
from latin America who completed therr trainming between 1969 and Decewher
1979, 1n any of the four CIAT commodity programs

Data collection was designed n five stages

1 An exhaustive fale-by-file review, 1n order to crganize the
data n terms of categories sutrted to the study objectives

2 A marl census to 311 Latin Auerica nstituttons vhich sponsored
individuals for research training at CIAT  Thos census was
designed 1n ovder to ohtain data for objetive 7 It was also
nstrumental for burlding a trainecs dirvectory requites 1n the
subsequent stages of the study

* The term latin America 1s apphied i these studies to mean the Western
Hemisphere ercept for U S A and Canada  The term Lalin America and "the
region” are used here tnlerchangeably
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3 A nelwork quostrompaire sent by mail 1o all former CIAT
treanees from Latin Averice wha engagod in resecarch after
training {Ubjoctive 33 Follovirg this gquestionnaire o
snovy-ball sampiing technique was applied to defoyonane the
whole network an which former CIAT frainees perticipate

4 A 16-page detaried questionnaire sent by mail 1o a strati1fien
tandom semple of 111 foraer (TAT research tratnees from lat@n
America This questignnatie was designed to wec. the forpe of
obyective 1

L

Four casc studies of national rescaich programs  destgned io
betier unders.and trainces' research performonce atter training
{(Objective 4}

This report 15 meserntzd 1n erght sections 1) Distipctive
characteristics of these studies’ population 11} Assessment o® CIAT fraining
by former trainees, and their supeivisors, 1T} former fratnees at work, Iy
Return to and stay wn theiy nstitutions, vesearch, and fielde of hramnina, V)
Participating an networks of 1esearchers, Vi) Strengthening rescerch prog ams,
VIT) Tnterpretation,end ViIT) Conclusions



1 DISTIKCTIVE CHARACTERISTICS OF THESE STUBIES' POPUI ATIGHN

This studies’ populations 1s composed of young scholars v ho were ustelly
1 thews first Job assignments when thev entered CIAT's Trawming, for many of
them their stay at CIAT 1n Colombia was their first trap ocul of thenr home
Tand, their first opportunity wo 1nteisct with merbers of other cultures  ard
thet1r first chance {0 becoms pessonally acquainted vith peopie whom thov
regard as hianly competent professionals  The vest majority of them =170 do
not hold formal degrecs beyord the 2S5 Jovel, and occupy mnddle Grvel
professional  positions within large, complex agricultursl  reseaich
organ’ Za.1ons Therr job assignments ere usually defoned as relatmnely
spectalized full-time research Tr most cases they are nob part of an
agricuiiural technolegy delivery system

In therr work often thoy ace not the research designers, but rathor
mediators between those who produce rew SET for agricuitwre and tne user. of
such knovledge (farmers, extenston steff, people 1 agrobusines,) Ag
mediators wsually they do not live wn the ceprtal citiegs but i the
countryside closc 1o the production units (farms) for which thoy test and mat.
adaptalions of alveady available technology  Mosi of them have net published
in mnternationa’ Jownals gnd <re not Yisted n the science citeliyon index,
and few ate 1nfluentral r the policy-mabing of their countries

They are seldem taken nto account 1n the development of macrolevel jlans
for gererating an endogenous sclence for appropriete  technoiogy
Hotwithotanding, these are the researchers whg are titrvino to makc
technological options relevant and applicable fer 1revezsing egricultuca’
production and productiviiy in their tmmediate working sites and countries
Given the lovation-specific nature of ferm problems 1n congunciicn ' th part
of the agricuitural technology, without the continuing ‘wort contributyors of
these vresearchers o lavge proporiion of new SET may remain useloss fo
cevelopnent

A Populatron distribution an relalion {e each of the ndepondent
variabies

The population relevant to these studies wn composed by 783 forme:
trainees out of vhich 172 {2 1%} recerved training v mice, 275 {27 297 1
beans, 1/2 [21 97%) n tropical pastures, and 193 (24 644} n cassave
{Table 1} * Although differences 1n the proporticns of trainees who were
erposed 1o each training content are not laige, a shightly higher number of
persons i beans resecrch 1s obseyved

Concerning training duvation almose half of ithe pepulation (4% 43%)
recetved @ short trarnming period of two months or less, ashout one third
slighily more than one sixth {18 14%), a traiming period longer than six
months {Table 1)

* for additional data on the distiibution of this population see Appendix
A, Tabies 1-5



As for facilities avairlable for research® al their home
organizations, about tvo thirde (65 657 of the population was from countries
class1fied as having more research facilities available for reseerch in the
area 1n vhich they lied been trained, and approrimately one third (34 357) was
from countries classified as having tess facilities (Table 1)

Tables 2 and 3 show rcspectively how the proportions for training
dutation and research facilities distiibute in relation to training content
As for traaning durattion cassave and beans have concentreted in short training
periods, rice has focused on short and inteymediate itraining with a slight
tendency toward the 1rtermediate ones, and tropical pasiures has emphasized
intermediate and longer periods vith a slight tendency toward longer tratning
{Table 2) Training 1n rice ot casceva concentrates more n those countries
classified as having more facilitres to do reseaich the proportion, as
indicated 1n Table 3, is 3 1 1n rice and cassava, vhile 11 15 2 1 for the
whole popuiation  For the other two commodities, in contrast the proporiions
are below the general proportion, 2 1, for tne whole populatior being almost
even 1 1 foy tropical pastures

Table 1 Distribution of the study pepulation by training content,
irain ng duration, and facilities available for rescarch at
home organizations

Ind: pendent variable (No ) (%)
Training conteni 783 100 00
Rice 172 22 10
Beans 245 31 29
Tropical Pastures 172 21 9/
Cassava 193 24 64
Length of training 783 100 00
2 months or less 387 49 47
2-6 months 254 32 44
6 months ov more 14?7 18 14
Fac1l1ties avai1labie for research 783 100 00
"More" facilities 514 65 65
"Less'" faciliiies 269 34 35

* For details about this classification cec Appendix B
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Table 2 Nuwber of research trainees from Latin America, distributed by
content and training duration

Duration

{months}
2 or less 2edeb & or more TOTAL
Content (He ) (%) (No ) (%) (No } (%) (Ho ) (%)
Rice 73 g 37 81 15 24 19 7 43 173 2¢ (8
Beans 135 17 24 84 10 73 26 3 37 245 31 29
T Pastures 36 4 60 67 B Bb £9 8 81 172 21 97
Cassava 143 18 26 22 Z2 81 28 3 58 183 24 &5

TOTAL 387 49 43 254 32 44 14z 18 14 783 100 00



Table 3 Research tratnees from tatin America, distributed by frainmine
g1
content and facilities avartable for resepych at home Instituilions

More Less TOTAL
Content (ke ) (%} {No } (%)} (No 3 ()
Rice 133 16 99 40 5 11 173 77 10
Beans 150 19 i6 g5 12 13 245 21 2§
T Pastures 87 11 11 g5 10 86 172 21 97
Cassava 144 18 38 49 & 25 193 24 64

TOTAL 514 65 65 269 34 35 783 100 Ce
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B Profile of the sludy population in terms of age, cender, matital
status, education, and country oi eorigin

Most of the research Lrainees are relatively young marvied men vith
an education at the B S Tlevel! (Table 4) People under 34 years of oqc
represented 60% of the population  That nine out of ten are mea reflocis the
historical fact that only recently women have been entering agticultural
research careers n Latin America

Regarding marital status, the propoirtron of marvied to single people
15 almost 2 1 A few former CIAT trarrees (3 18%) do not have an cducation at
the B S level or the eguivalent, most of them come from countries where
agricultural education ai the university level has been establisheg only
iecently  But the bulk of the study population (86 59 %} has formal education
at the B S level One out of 10 has studied beyord the B 5 Tevel, most ¢f
these held a Master's degree at the tiyme of training or were at CIAT cariying
out field wvork for their thesis, some of the 1ndividuals classifred a2t the
Ph D Tevel had not graduated at the twme of Llheir training at CIAT, but were
in the Jast stages of their doctoral work

The ages and educational Tevels predominant n this population
suggest thal most of 1ts members were entering research careers vhen they went
to CIAT for their training, many vere 1n their first Job, ard a high
proportion of former CIAT research trainees probably occupred low, or et the
most, 1ntermediate positions in thenr orgamizations before tramning

Regarding the country of origin, a high proportion of the study
popuiation came from tuwo countries  Brazil and Colombia {fable 5)  In fact,
Brazil spensored nearly one fourth and Colombie one fafth of former CIAT
reseatch trainees for a combined total of 42 47 Seven couniries sponsored
between 4 and 6% each  Ecuador, Mexico, Peru, Guaiemala, Venezuela, Honduras
and the Domintcan Republir, for a total of 36 4%  The remainming 17 countries
accounted for only 21 46%, with less than 4% each

The concentiration of CIAT research tratning in Brazal and Colomba
during the past decade may be assocrated to country science policies and easy
access to CIAT Brazi1l gives high priomty to the development of local
scientific capabrlities for 1ts productive sectors  Since the 1960's Colowbia
has been actively engaged in preparing human iescurces for agricultural
research  The circumstance that Colombia s the hest country for CLAT
activities has facrirtated the access of Colombian agronomicl o CIAT's
training progiams

Other facters which could explain the ureven proportions presented
i Table 5 are  the lack of awareness 1n some countrics obout lhe tescaich
training opportunities avaitlable at CIAT, less relevance of CIAT's vort fum
non-tropical countries, e g , Argentina and Uruguay, preference of science
policy makets and professiorals of some countries for degree trainming or for
the educational facitities offercd by more develgped couvntries, and low or no
priority assigned to agricultural research n other countiies
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Distributrons of the study population 1n ferms of age, gonder,
marital stalus, and education

Cumulative
Chavacteristac (No ) (%) (No 7 (%)
Age {years)
< 30 18z 23 24 182 23 24
30 - 34 290 37 04 a72 60 28
35 - 39 186 75 03 668 85 31
40 - 44 69 8 81 737 94 12
> 44 46 5 88 783 100 00
Homen 52 6 64 52 6 64
Mans 731 93 46 783 100 60
Marilal Status
Single 283 36 14 287 36 14
Mar ried 560 63 86 783 100 00
tducation
Less than B S 25 319 25 319
B S orequivalent 678 86 59 703 89 78
M S or eguivalent 74 9 45 177 9g 23
Fh D 6 077 783 100 00
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Table 5 Research trainees from Latsn America dystributed by countries

Cumulairye

Country {No } (%) (No 7 {¥)

Brazil 185 73 63 186 23 63
Colombia 147 18 77 337 47 40
Locuador 52 6 G4 384 G904
Mé&x1co 47 6 06 431 55 04
Feru 44 5 62 675 60 66
Guatemala 36 4 60 511 £5 26
Yenezuela 34 4 G0 £4) 60 86
Honduras 3z & 47 hi2 74 33
Bomimic Republic 33 4 21 E15 78 b
Costa Rica 27 345 6472 g1 ¢q
Boltvia 27 345 679 85 ki
Cuba 21 Z B 690 88 12
F1 Salvador 19 2 43 7049 90 5%
Chile 16 2 04 725 82 &9
FPanama 13 166 /38 a4 75
Argentina 10 1 28 748 9h b3
Nicaragua 7 0 89 755 96 &7
Guiana 7 1 80 767 a7 13
Belize 6 o 77 768 ag Ge
Haity 5 0 &84 773 08 72
Paraguay 4 0 51 777 99 73
Uruguay Vi 0 25 779 29 48
Puerte Rico 1 013 778 9% 61
Anligua 1 0 13 78] 99 74
Jamaica 1 013 787 59 87
Trirmdad 1 013 783 100 0.
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11 ASSESSMENT OF CIAT TRAIMING BY FORMLR TRAINFTS ARG THLIR SUPERVISORS

Most formey trainees surveyed and iheir supervisors antervicued o
these studies assessed CIAT trainming 2s highly valuable for their work at
national institutions, as well as for trawnees’ personal mofessional
development

The data for this section originates frow a survey to a random sample of

111 former trainees An 87% rate of response yvas oblained with the
distribution of Table 6

Table & Respondents to the maiyl survey

Calculated Respense Rate of
sample chtained response

{(No ) {(No ) (%)

Beans 35 33 94
Rice 22 22 100
Tropical pastuies 28 23 6z
Cassava 26 18 69

TOTAL 111 T er

A Suttability of CIAT tvaining

The majority of former traineces assessed CIAT Lraining as
appropriate 1n terms of training duration, content Jevel, amount of
information delivered and training structuie {Table 7) However, Lhere are
some noteworthy appreciations among the minority 1) relatively high
proportions tend to assess of tiawning duration as too short, partsculerly
ameng rice trainees (41%), and 7} the amount of informetion deliversd during
thetr training at CIAT was considered too low by 21% of the bean brainees and
excesive by 286 of the cassava trainees
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Table 7 Surtebitrty of CIAT training, distributed by comodity pregram
{n = 96)

Beans Rice T Pastures Cassavd TOTAL
{7} (%) (7} {%) (%}
Training duration
too long ) 5 4 0 4
appropriate 85 54 7R 72 74
too short 9 41 18 28 22
Training content level
too advanced 0 t 0 & 1
appropriate 91 a5 100 94 g5
too elemertary 9 5 0 g 4
Amount of information
excesive 6 g 4 28 10
appropriate 73 86 g1 67 79
unsufficient 21 5 5 5 11
Training structure
oo structured 9 G 17 17 13
appropriate 79 86 70 72 77

too unstructurad 12 5 13 11 10




B Best topics

Answeiring the question of what topice justifred the institutional
and personal efforts 1nvolved 1n sending people 1o CIAT for traiming theye s
a diversily of judgemenis (Table 8}  For bean and rice tratnees the he.i
topics are those yelsied to methodology for plant breecing Agronon v
{cultural prectices) and phytopathology are aweng the hignest for bears
cassava and rice Llrainees There 15 no ciear preofercnce for & parirculan
topic arone tropical pastures trainees except for scils and plant nctiartion
Lconomirs and biometiry are the tLopics at the beottom of the st (themn
teaching and Tearning have always becn a problem for CIAT tiaining)

Table 8 Most valuable topics {n = 96)

PROGRAHM

Beans Rice T Pastures Cassava TOTAL

Topic {# (%) () (%} {%)
Methodology for plant breeding 70 77 726 22 h?
Agronomy {cultural practices) 58 45 39 50 49
Phytopathoiogy 52 77 17 44 48
So1ls and plant nutrmition 48 32 57 39 45
Germplasm 1inTormation 45 50 ag 22 43
Enthomology 50 30 22 34 34
Weed control 39 27 26 28 31
Plant architeclure 35 50 17 17 31
Germoplasm-ecosystem 1nteraction 24 32 39 17 28
Library and documentation centers 21 ? 26 Z8 75
Training methods 15 18 26 & 17
Bromet1ry Z1 Z23 4 11 16
Economics 12 g 4 11 &

C Relevance and applicabilrty of CIAT Lraining

Over four out of every five former CIAT trainees regard their
training as having high relevance and epplicabilaty to the conditions of thesr
mstitutions and countiics (Table 9)  However, the data suggest concetn ior
relevance among some cassava trainees and for applicabiiity through 211 {he
connodities In rice, with 100% relevance, the coancern with applicabyl ity may
be related to the emphasis on irrigated rice during the first years of CIAT
training
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Table 9 Pelevance and applicabiisty of CIAT Lraining content {n=96)

High Low High Low
relevance relevance appliscabiiity apphicebilaty

Progr am (%) (%} (%)
Beans 94 ) 88 12
Rice 100 0 31 9
Tropical Pastures 96 4 87 13
Cassava 8% 11 83 17

TOTAL 95 5 87 13

Table 10 Degree n which fraining confeni has been usea by form+ CIAT
trainees in their work

Degree of tratning utilizaton

High Intermediate Low

Program (%) (%) (%)
Bean 67 Z7 &
Rice &2 18 0
Tropical pasture 52 35 13
Cassava 61 28 i1

TOTAL 66 27 7
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o Utilizatron of traiming content

Most former CIAT trainees report to have utilized yhat they have
Tearned at CTAT 1 a high degree, theve ave sose frainees repoyfing Tow
ut1lization, particuiariy n tropical pasthes and cassava (Table 10)

E Development and vtilization of reseaich skalls

In generei, there 15 2 close balance between *the regsearch skills
developad during training at CIAT ard *heir uftrTazation vhen trainees vere
back at theyr work {Teble 311} Five types of research shi1ls were examined
research problem 1dentification and defimition, rescarch design, data
gathering, date aralysis, arc research veporting  The developnert a5 vell as
the utilization of such types of research skills weve ossessed bv forimer CIAT
ira.mees 1n terms of threo levels high, some and nore degree of develonmont
or utiliration

1t 1s amportant te rote that the utitization of data gethering
sk11ls tend to be higher than 1ts corresponding development at treining, and
alse that data gathering 15 more utilized thar other reseerch skilic, a fact
that comvesponds with the nature of the populetien studicd, predominantiy
composed by soung, middle level researchers

Reseatch reporting 18 a type of sk1li 1n which development al training 1s
relatively low, particulatly 1f compared to 11s corresponding high jevel of
ul1tization by former trainees atl work
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Table 11 Development and utilization of research shills {(n=96)

Development Utitrzation
High Some  Hgae Hhaglh  Some Hone
k11 S CR S O Ym0

Research problem vdentiiication and defiuiiion

Beans 55 25 15 65 29 6
Rice 64 316 0 73 27 0
Tropical Pasiures 65 31 4 52 48 0
Cassava 78 e 0 67 23 0
TOTAL &4 30 6 60 32 Z
Pesearch design
Beans 34 44 22 45 29 76
Rice 46 45 9 50 35 i4
Troprcal Pastures 18 65 17 27 43 35
Cassava 28 56 16 39 39 22
TOTAL 32 52 16 39 38 25
Data gathering
Beans 47 44 g 71 16 13
Rice 55 36 g 50 36 14
Trapical Pastures 48 30 2z 61 77 17
Cassava 33 56 11 61 33 6
TOTAL 46 41 13 62 75 13
Data analysis
Beans 41 34 25 61 16 23
Rice 45 42z 13 45 42 11
Tropical Pastures 35 30 35 48 18 34
Cassava K3 28 33 39 ah 17
TOTAL
Research reporting
Beans 22 34 44 65 16 19
Rice 41 32 27 59 32 9
Tropical Pastuies 39 22 39 43 22 35
Cassava 33 39 28 44 39 17

TOTAL 33 32 35 54 25 20
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F CIAT support after training {Lraining follow Lhiough)

Former trainees reporl to have received backing support from CTAT
after traiming  Most of them made arrangements when stiil at CIAT to cortact
with CIAT staff and programs  The propo: tions repo: ting to have Fep! n touch
with CIAT are sTigthly higher (Table 12) The number of tirmes this has
happened vartes amoung trainees from 24 to zero, with an average of five, but
1t s velatively stmilar by commedity programs (Table 13) Annual eports,
germpiasm, scientific advise, information from CIAT tibrary and documentation
cenlers, training materials support to carry out in-~country training,
admssion of colleagues to CIAT trazining, and invitation to participate in
professional meetings at CIAT are the types of collaboration receved fiom
CIAY reported by former trainees (Table 14}

Table 12 Proportions of former CIAT frawnees who, during theiwr trzining,
made arrangements to keep contacting CIAT sta?f, and
propos Lions who repo:t to have hept in touch with CIAT

{(n = 68}
Arrangements  In touch

Program (%) (%)
Beans 82 g2
Rice 86 o5
T Pastures 91 91
Cassava 72 85

TOTAL 83 88

Table 13 Number of {imes that former CIAT tyainees have heen n touch
with CIAT personnel afier Draining (n = 95}

Program Haxmun Average M1ymum
Beans 20 ) 0
Rice 20 7 (
T Pastures 24 4 0
Cassava 20 5 0

TOTAL 24 5 0
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Table 14 Types of collaboration obtained fiom CIAT by Tormer trainces afto
training {n = 96}

PROGPRAM

Beans Rice T Pastwres  Cassava  TGTAL
Type of collaboration (%) (%) () {*) (%}
Annuzl reperts and publications 55 b5 30 50 48
Germplasm 36 50 13 az 31
Scientific advise 24 36 30 39 31
Information from libtaty and
documentation centers 21 36 30 44 31
Training materials 32 24 9 17 21
Support for in country traming 15 18 4 17 14
Opportunities to train other
colleaoues at CIAT 18 18 9 6 14
Work meetings at CIAT iz 14 4 6 5

G Sigmificance of CIAT training for professional development

Training 15 a powey ful ool for strengthening research programs
But 1t muct also be an nstrument for achieving of greater ndividual
satisfaction and professicnal development

CTAT Lratning has been highly successful 1n this aspect, as reported
by former trainees {fable 15)  Six are the most significant outcomes for
professional development rveported by more than 50% of former fiainees
seif-confidence in their personal capabilities to carry out research as a
profession, positive motivation iloward research access to and nvolvement e
the utilization of screntific Titerature, 1esearch methodology, technical
competence, and communication shilis

A salrent aspect of ithese findings 15 that, 1n spite of the fact
that CIAT training s contenti-centered, faclors pertaining te the affective
and socio-psychological domains are reported vy former trainees among the mest
s1gnificant cutcomes of their training  That 15 the case of seif-confidence,
motivation toward research, and interest 1n higher education, all pertaining
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to the affective domain {attrtudes)  Socio-psychological outcomes of Lreining
highly regarded by former tratnees nclude communication skills  and
connections with other colleagues

An ordinal arnrangemrent of all these aspects, ordered from more wo Tess
significance, are presented 1n Table 16, distrmibutied by conmodrty programas

Most of the faormer trainees 1ndiccted that CIAT greu thelr interest n
continuing their education at higher levets A mighly armeciatea
contributior of CIAT training was a rececarch methodology and relevent
scientific ivterature  For many of them, CIAT fraiting provided a solig basas
to ymtiate research activities or continue research vth a higrer deqree of
motivation, but spocially wnth more self-confidence "n thenr ovr abilities as
agriculiural researchers flany also fourd 3n CIAT opportunites that they
qualifred as "unicue" to maintain contacts with othey scientists und to begin
to develgpe ther ob1litres n this freld of communicetion Others
strengthened tlevy phiicsophical praincaiples of research that they had
previously acquired at the university Scme empnasize that irey obugined
screntific training materials and methodelegies, es well as gurnplasm thet has
been most useful after therr training peried With very few exceptirors, they
indicated that most of the training cortent was related to reseatch assecls
grven priority at therr institutions and thal they have used most of ithat
information without having to wake major changes ovr adaptations
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Table 15 The most sigmificant outcomes cf CIAT training for personal
professional development, attained by former trainees (n=96)

fegree of achiv ement*

4 3 Z 1
Quicomes 7y {3y (%) ()
Self-confidence as a researcher 70 13 9 2
Positive motivation toward r1esearch 67 11 g 2
Scientific Yiterature 3 11 17 4
Research methodology 59 10 i6 &
Technical competence 58 14 14 0
Communication skills 52 15 17 5
Connections with colleagues 49 10 &3 7
New training opportuniiies at CIAT 46 8 18 3
Interest for educational advancerent at higher leels 43 3 13 4
Phitosophy for orienting research 43 17 27 1
Gormplasm 36 9 7 1
Traning methods 35 11 21 4
Connections with research donors 14 & 10 1
Seeds ready for multipiication and distribution 12 7 & 1

* Degrees of achievement

4 = [ obtained much of this at CIAT, and 1t hes been highly significert
for my prefessional career

3 = ] obtained some of this at CIAT, and 11 has been highly sigmficent
for my professional career

2 - 1 obtained much of Lhis at CIAT, and 1t has been of lou sygmfrcance
for my professional career

1 - T obtained seme of this at CIAT, and 1t has been of low significaice

for my professional career



Table 16 OQOutcomes of CIAT training for personal professional development ordered from higher to lower

significance by weiohting them in terms of degree of achievement and percentage of trainees who
achieved them The list of cutcomes 1s presented 1n global and distributed by commodity programs

ORDERED QUTCOMES

TOTAL BEANS RICE TROPICAL PASTURES CASSAVA
Self-confidence SeTf-confidence Scy Titerature Self-confidence Techn competence

Scv atterature Motivation ‘otivation Res philosophy Sci Titerature
Motivation Sc1 literature Pes methodology Conm skills Self-confidence

Res methodoloay New training opp Self-confidence Res =ethodology Motsivation

Tech competence Tech competence Tech competence Motivation Res methodology

Comm skilis Conn with corlegues Conn w1th collegues  Sc1 Titerature Comm stalis

Comm with coileagues Comm skills Comm  skiils New training opp Cona with collieagues
Res phisolophy Res phitlosophy Germpiasm Tech competience Training rmethods

Lhew tratning opp Res nmethodology Training methods Conn with colleagues Res philosophy
Training methods Interest 1n hicher ed Res philosophy Interest 1n higher ed New training opp
Interest in higher ed Training methods Interest 1n higher ea Training methods Germolasm

Germplasm Cermzlasm hew tra.mirg cpp Conn with donors titerest in higher ed
Conn with donors Conn  with donors Lonn  wiih donors Seeds Seeds

Seeds Seeas Seads Cermplasm Lonn  with donors

£e
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H Positive and negative corsequences of CIAT training

By far the most positive consequences of CIAT trainine yoported by former
tratpess consist on the highey credibritty ac researchers that they gairco
among their collesques, and the higher appreciation Tor thetr work by the
institutyons they have worked for after training (Table 17} Other positive
results reported include higher presizge 1n thew Tocal communitres, hiches
posttions occupied ot their institutions, ard salary ncreases Mnly six
troinees veprrted to have had no positive corsequences after CIAT traiming
In contrast, 88% reported to have erperienced no necavive conseguence, those
regative results reported are related to difficuifres in reeniering ther
mstitutions and activities afler traiming, salary vcreases lost, end
promotion opportuniiies lost {Table 18)

Table 17 Positive consequences of training at CJAT {n - 96)

Ezans  Rice T Fastures Cassava TOTAL
Consecuences (%) {2) (%} (%) ]

Higher credibility as & rescarcher 70 82 70 78 74

Higher appreciation for my vork
within the institutyon(s) 1 have

vorhed for 70 68 57 7% &7
Higher prestige n my community 64 59 57 26 B3
Congratulation letters 39 £4 35 28 42
Higher position 1n the sponsor

mstitution 36 36 39 33 36
Salary 1increases 39 45 45 17 33
Higher positison in other instatutions 33 2 26 22 27

None 5 O 0 3] 4
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Table 18 Hegative consequences of CIAT trainire at CIAT {(n=81)

Beans Hice T Pastures Cassava TOTAL
(%) (%) {5} {(7) )
Kene 83 93 75 100 86
Jealous attitute 13 0 5 §] )
Diffrculties to reenter 3 7 0 0 2
Lost salary increases 3 7 15 0 6
Lost opportuniites to be
proticted 0 0 5 0 1

I Former trainees' and supnervisors' comments or CIAT fraining

Followring are some selected samples of comments of former trainces
and their supervisors  These comments help to gawn insights wnto the
usefuiness of CIAT trainirg for professionals ard institutions

1 Former trainces' comments

"1 feel much more confidence 1n nmyself now  Training has made me a
much more ndependent person to conduct my activities and to judge the work of
others  In 8 certawn way, 1 can say that training has helped me to overcome
my inferiority compleres as a researcher Training motivated me to advance 1n
my research vork, and provided me w1th methodoliogies and skiils to do se ATl
of what 1 learned and have used here has operated vell I learned to he
objective, now 1 enjoy analyzing the pros and cons of each 1ssue I study”

"1 used to consider CIAT's scientific staff as something unreachable
viay over me as a researcher  Now I have a more real1stic opinion, 1 respect
them but can discuss with them thenr statemenis and recommendations At CIAT,
I learned to value what we have available for reseairch in my country I
managed to be more objective on this matter and was able to distinguish the
Timtations and deficiencies of cur work, but appreciating the positive
resulls that we have been able to obtawn  Moreover, 1 could compare our
s1tuation with that of other Latin American progtame™

"Before receiving CIAT training, 1 saw no posstbilaty 1n being able
to contwue studying 1 had placed my own mental barrer, I thought thet
there was no room for me 1n research and Lhat my abilitres were coxtremely
hwimted  You should know that I haed ro college education 1 was just the
assistant of technigran AL CIAT I felt the need to Jearn more and 1 realized
that I was able to do so  Afler my training perioed at CIAT, I have been doing
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well My position has wwproved  Now my team counterparts consider me as
another professional, 1 haeve received congratulation lettere for my work, my
salary has 1ncreased, I concluded my carecr as an agronomist and now [ have
opportuntties to complele my M § degree overseas"

"The most mportant Tesson that ! received was ihat our worb was not
so bad  After all, CIAT sciertists also nake nistabes A1l of us thought
that all at CIAT was better that n our program  dow I don't have that tame
feeling and ! thipk thali (his 15 geoed both for us and for CIAT, because I have
been able to maintain more productive collaboration links with CIAT staff”

"t CIAT 1 learned to be enterprising, to take the imitrative and to
be more independent  Mobody tought me that at CIAT, nor was ot part of mv
tratning, but my stay there and being able to compare si1tuations, led ne o
feel at the same level and to carry out my own research yithout having to ask
what 1 had to do  Obviousty, ! do ask for others' opinions, not to follow
them blindely, but to look at the pros and cons and become move critical of my
work and thati of oihers' "

"Training made me more autonomous n my thinking T aiways hed to
rely on managers to decide on what to study and how te do ¥t 1 consadeved
them as my superiors in all respects MNow [ cons der the managers as
officials that have the responsibility of supporting and facilrtating my vork,
but the decision on how to do the research study 1s mine  In many cases, we
have to accept that managers should assign the priorities, I also learnzd to
accept this n an objective manner, 1f some day 1 become a manager, [ corsider
that 1'11 be able to do ny job with better criteria thar those [ had before”

"Now [ can see my research work with a2 wider perspective and can
value 1t not only as a contiibution Lo farmers and ceoncumers but also as a
scienti1fic contribution”

2 Supervisors' comments

Supervisors adree n emphasizing the value of CIAT trarring for
thent techmcians  The surveyed supervisors indicate that thenr techmicians
returned from CIAT with a wide perspectove of the crop and 1ts reseaych and
with a high motyvation to continue working 1n this f1eld and with ymprovea
skills to do so, in their velationships with other counterpait professionals
they show self-confiaence n presenting and defending their research work
Their performance as rescarchers 1s qualificd by their supervisors as over the
average compared to other mofessinals at the sane level ang with samlar
experience  They performvell both as instruciors ard as technical advisors
They have had very few oppoirtunities to perform as managers bul when they have
done 5a temporarily, they have performed at the same average level, 1 e , they
are not particularly outstanding but ithey do their job

Some supetvisors indicated two fields 1n which training, not oniy at
CIAT but 1n general at the international centers, can become a problem for the
national programs 1) distortions of ithe national research priorities can
occur since al thevy retuwrn the technigians want to do exactly what they
learned during their training and under the conditions found n the
mternational centers, forgetting the needs and Timtations of the national
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program, 2) personnel trained 1n international centers st1711 have a
discipline-otiented approach that hinders the amprovement of typical
production systems found throughout the Latin American agriculture, for vhich
an integrated approach 1s required rather than a discipline-oriented one  The
following are two typical comments ¢f these supervisors

"A valuable aspect of CIAT training s that national program
researchers understand the vay 1nternational centers work, the forces and
motivations 1n conflict that operate in those envivonments and how the
international center researchers learn to Tive with these factors and vork
productively I know that this 15 not tought in courses and perhaps 1%t 1%
mpossible to do so, but the fact of being in contact with internationa)
centers researchers aids the trainees to learn which the factors Timiting
research 1n Lhesge centers ave I beli1eve that this knouwledge provides sol.d
bases to the 1nterpersonal relationships on which the Intetrnational
cooperation activities between international centers and national programs
have to rely on, 1n this way saimplistic conceptions about the meaning of
collaborative research can be avoided «s well as the developnent of dependence
attrtudes toward internatyonal centers by naticnal program vesearchers, this
means that 1n this way national researchers v111 not belreve that
international centers can give them all they need and solve 211 the problioms
that they have to face during their vork in the national piogram”

"Gften I have cohserved thal our professionals return from their
training at CIAT with much more motivation and competence to carry gut their
work  This 1$ highiy positive, however, sometimes they would like to continue
studying issues that are not a priormity for us, and in some occasions they ask
for facilsties and equipment that are beyond our capabriitics or that recuire
a certain amount of time to be developed  There i1s much work ihat can be done
m oa simpie manner, but with great effhciency This brings problems betueen
managersiand researchers I consider this as a negative aspect of CIAT's
training"
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111 FORMER TRAINEES AT WORK

This section of the report attempts to make 2 look at three aspects of
the former trainees' wort their ormentation toward reference groups, their
twme drstribution, and the changes n position levels experienced after
training  The section s closed with a set of former trainees' performance
ratings

A Reference group orientatior

Reference groups are of the outmest importance n research because
the1r influence may determine the selection and defirmition of research
problems and prierities  Consequently, pertinent questions are  What are the
grientations of former CIAT trainees toward relevant reterence groups” Is
there any change 1n reference group orientation «fter trainong at CIA[(Y If
so, what 1s the direction of that change?

Three groups relevant to agriculturai research, which not
necessarily are convergent in their values and visians of the world, are the
profession, the nstitution, and the problewms, goals and activities of
agricuitural development Former CIAT trainees wvere asxed a quest:on on this
topic, with the instruction of checking only one opticn  The question wgs
repeated making reference to three time pericds  befeore training, 1mmcdiately
after training, ana at the moment of the survey

The question was  Tell us which of the following groups was the
most influential on your decision to select the vesearch problem(s) that vou
pursued at that time {check only one opticn}

/ /1 selected that problem because 1t was considered wmportant by cther
researchers, for 1nstance, my professoys or cther collesgues

/ /1 selected this problem because 1t was considered ymportant by
institution authorities, such as directors or managors of the
organization I work for

/7 1 selected this problem because 1t was considered important foi
people working 1n agricultural development, for example,
extensiomsts, farmers, businessmen, etc

/ /[ Other group {please, ndicate} / /

Results are presented 1n Table 18  Before training the total of
respondents were almost evenly distributed 1n thetr orientation to the three
main reference groups  However, figures pariitioned by comnodities show rice
and cassava trainees more oriented toward develooment, and tropical pasiures
trainecs more inclined to their profession  Immediately afier training there
1s a clear orientation toward development n total and for beans, rice and
cassava trainees, tropical pastures trainees are evenly distributed, this fact
repreésenting a depariure from their earty orentation to their profession
Finally, at the moment of the survey, agricultural development 1s the
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predominant reference group for former CIAT trainees 1n the four commod:ties
This suogests a sirong value put n solving practical, socio-economic,
pressing problems, with basis on science-based production technology

Table 19 Formey CIAT trainees’ reference group orientation before trainina,
mmnediately after, and at the moment of the survey (n=91}

Reference group

o
&
d;‘ K S
0 A @
) " &
K& 2 &
Q‘(.O Q{Oj QO) Q""\\?

(%) (%) (%) (%)
Beans
Before 31 28 31 10
Immediately after 14 38 45 3
At the moment of the survey 18 25 50 7
Rice
Before 19 19 43 19
Immediately after 23 27 41 9
At the moment of the survey 20 20 47 13
Tropical pastures
Before 4] 32 18 9
Immediately after 23 23 23 3¢
At the moment of the survey 12 19 44
Cassava
Before 16 25 50 &
Immediately after 0 25 63 12
At the moment of the survey 0 15 77 g
Total
Before 29 26 34 11
Immediately after 16 29 42 13
At the moment of the survey 14 21 53 17
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B Time devoted to ressarch and non-iessarch activities

The pattern of tine distribution reflects 1nsiitutiona’ and personal
priorities assigned to different activities A common belief s that to telk
about "rescarchers" means to talk about people doing research 1007 of thew
work tyme  Respondents were esked to give thenr work time distribution before
training, 1mmediately after, and at the moment of the survey  This question
was asked 1n orcer to leavn about former trainees' time drstribution patierns,
and to check for changes in those patterns with respect to CIAT trayning

Results 1ndicate that foimer trainges distribute their work fTime n
a set of research and non-research related activities, with 8 clear emphfasis
on do1ng research (Table 20}  They aiso spend some work time cn training
colleagues, doing research admonistration, and corsulfing  About one Sixth of
their work time 1s devoted to activities rot directly linked to research
Very infrequently these professtonals devote 100% of their work time to
research  There 15 no evidence for sigmificant changes 1n their patierns of
twme distribution after training

When some of these professional were inierviewad in depth (in order
to prepare the case studies), 1t was evideni that the worring-time
distribution patterns varied greatly and that each case had 11s own
pecularities  After finmishing training, some professicnals increased the
amount of time dedicated to reseaich, especially 1n the case of those
previously enrolled 1n the area of administration, extonsien services or
training  After having finished thei~ training, other wovking opportunmities
were offered to them, which they attribute to having gained more respect as
profassionals

Almost all persons interviewed, indicated that after receiving
training they wanted to work n reseach, part-time o fuli-twme  Howuever, not
all of them consider CIAT responsible for this mofivation  Many indicated
that 1t was precisely their interest 1n research what made them come to C:AT
The contrary 1s also true  Frofessionals, who before recieving training had
been dedicated full-time to reseaich, after coming to CIAT accepted other
responsabilities, especrally training colleagues and, to a lesser extent
worked 1n the area of administration  The seif-confidence developed during
thetr training, moved them to incursion 1n other activities different from
research

Some professionals coempletely change thesr time distribution pattern
from one year to the next  For example, an agronomist working in rice,
before receiving training dedicated 50% of his fime to research and 504 to
technical assistance services  Immediately after recesving training, he
dedicated his time alwost completely (9%%) to reseach Three vears latey, he
was dedicated full twme to technical assistance  What happened was Lhat his
performance has 1mproved noticeably after training, part of hi1s research was
conducted n farmers' fields on recuost of the farmers who askef him to spend
160% of his {1ma on technical assistance Tt 1s worth wentioning that thas
professional hefore recerving iraining, had been oriented toward prablem
seleclion in research carried out jointly with his umiversity professors,
mmmediately atter training, he oriented himself toward problem solution in the
orgamization, but at the time of the survey, his predominant reference group
were the farmers



Table 20 Former CIAT trainees' distyibution of time bDetween research and
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non-research related activities hefore trainirng, 1mmediately after

and at the moment of the survey (n=96)

Beans Rice pasturoes Cassava
Doing research {23 (%} (2 (43
Befere training 68 67 68 63
Immediately after 67 75 71 61
At the moment of the survey 59 &2 65 66
Training professiorals
Before training 3 7 3 i
Immediately after 5 7 2 4
At the moment of the survey 7 5 9 7
Administreting reseirch
Before 5 8 9 13
Immediately after g 7 & 15
At the moment of the survey 8 3 b 7
Research consulting
Before training 3 3 4 2
Immediately after 4 4 3 3
At the moment of survey 6 4 4 3
Non-research related activities
Before training 23 15 16 21
Immedrately after 16 7 18 17
At the moment of the survey 19 4] 20 17
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€ Changes 1n position level after training

Twenty scven per cent of the former CIAT trainees surveyed reported
to have occupied a higher posifion ymmediately after training, 1n comparison
to those positions they had before training {Table 21}  Ore out of every
three had mproved n position by the moment of the survey No one occupyed a
lower position  Only one was unemployed at the moment at the suvvey, but no
one was without a jJob smmediately after training  This 15 a verys signmificant
fact given the usually high rates of unemplo,ment preva’ent among agriculfural
professiorals 1n some countries of the regron  Positiron amprovement be< been
more Trequent among Lropical pastures trainees Looking at the 'nstitutions as
Tocus of ncidence for the 1mprovement 1 position {Table 22} tuo resulis of
the survey are 1) almest all the improvement wwmediately after training takes
place at the nstitution which sponsored the trainee’s stay at CTAT, with the
exception of cassave trainees, and 2) tmprovement n position by the noment of
the survey 1s occurring both within and cut of those nstitutiors, more
frequently within nstitutions for rice and tropical pastures trainees, and
out of nstitutions for beans and cassava tiawnees  That four oul of every
five former cassava trzinees tmprove their position out of their institution
suggests that opportunities at sponsor institutions are scarce n this field,
a fact which may stimulate migration of talent

Table 21 Changes n level of position occupied by former trainess afier
training, 1n comparison to those occupred 1mmediately before (n=88}

Level of positions

Immediately after At the moment of the suivey

Higher Same Lower Unemployed Higher Same Lower Unemployed

(%) (%} (%) {%) {%) (%) () (%)
Beans 27 73 0 0 33 67 0 g
Rice 27 77 0 0 18 77 0 5
T pastures 35 65 0 0 48 52 ¢ 0
Cassava 22 78 0 0 28 72 0 0

o]

TOTAL 27 73 0 0 33 67 0
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Table 22 Improvement 1n thesr position 1r and out of the instrtutions which
spensored their training

Immediately after At the moment of the survey
Same Cther Same Cthes
nstitut1on 1nst3§ut1on nsiitution mstrtution
{%) {%) (%) {#)
Beans 24 3 11 27
Rice 18 5 13 5
Tropical pastures 35 0 25 20
Cassava 11 16 5 23
TOTAL 23 4 17 16

D Performance ratings

Former trainees performance was rated by their supervisors  Four
sets of activities were evaluated perforrance when doing research, when
training colleagues, when administering research, and when serving as
consultant  The foltowing 1-5 scale was used for this purpose

L

He {she) performed on these activities ameng the best professionals
of the wnstitutions at their position leve!l

Performed above the average

Aveirage per formance

Performed below the average

Among the lowest

bt NG fad [#a]

(A VI | B

A zero was used to indicate non performance of the corresnonding
activity  So this 15 nol @ part of the scale, and does not have anpratsal
meaning  Former CIAT trainess perform above the average {s#bove 3 0} 1n the
four sets of activities appraised {Tables 22 and 24 )  Data partitioned by
commodities and activities show above average ratings for all commodities i hen
former trainees are appraised 1n thelr performance as researchers  Above the
average 1$ alse the performaence of been trainees 1n all the activities
appraised There are three instances 1nvhich the ratings are sligthly below
the average rice trainees when doing administration of reseavch, tropical
pastures traimnees when tratning colleagues, and cassava trainees vhen doirg
admimistration ard consulting
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Table 23 Averaqe ratings of former CIAT treainees’ performance as
'}w‘

appraised by
thetr supervisers, distrmbutaed hy commodily aqd actav !

1= 96

1%
J

Beans Rice T pastures Cassava TOTAI
Research 3 88 3 57 340 3 48 370
Training 371 208 2 89 3 55 327
Administ 3 64 2 90 3 63 ¢ 85 333
Consuliing 356 344 3e7 2 97 3 39

Scale 5 = hiab perfomwrcee, 4 = performed above the averags
? oo
3 = average parfoirmance, /2 -~ performed bellow the average,
I = amorg the lowest
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1V RETURN TO AHD STAY TN THEIP INSTITUTIONS, RUSFARCH AND FICLDS OF TRATHING

This chaplor focuses on the rotuvn of former CTAT tra'necs to theiy
organizations and thevr lenglh of staey in the actwily of researeh I
examn s the quosiion of, to whot extent ave the Latin Americen countrics
butlding 1nventories of human resources for agricutural reseorch, based on
CIAT's traiming?

The frrst seciion deals with the cential cuesticn of inventory formaiion
1) CIAT's conivibution for preparing agricultural resecarchers for the rcovon,
) effectiveness, and 3) efficiency of the region 1r forming rcscarchor <!
Tnventories based on CIAT's Tiraiming, &) migration of reseaichers ay a2 source
of nefficrencieos, 5) stay 1 institulrons and an the activity of research,
and 6} 1nventories oy recearch exper 1ence

The lasi portron of the chapter exploies the presence of relatsonshipe
belwecn stay 1n 1esearch and two naependent variables Tenctl of training,
and facili1ties to do research n the fields of training &t sponsor
ovgantzations

A Inventory formation

1 CIAT's coniribution  The contribulion of CIAT te the fTorantion
of 1nventories of agricuitural professionals wn Latin Americe during the
peri1od 1969-79 15 ndicated by fhe number of persons tivarned The veviev of
trainming T1les show, that diyirg the period a total of 1413 profes.ionels fiom
vailous parts of the worid utilized tle training epoortunti er provided by
CIAT Most of thom {89 1%) are from Lalin &nerica The vest ave drstyibuted
almost evenly between Africa, #sia, and fustralia {4 6%), and foyth America
and Europe (6 3%)

Figures corresponding to Laiin American professicrals are arianged
in Table 24 1r terme of three Types of traiming &) production and extens ion,
b} rescarch support, and ¢} resesvrch A segment of this Tast ilype of tramning
(enclosed vithin discontinuous lines 1n Table 24) 15 the cenfer of atiention
for this study b comprizes Liaining 'n research n CIAT s prosent four
cormed iy programs A set of 783 persons, ropresenting 627 of the total fo
the period 1969-79, constitute Lhe study population

2 Fffectiveness  The source of data {ov tho aralysis of huran
resow ce rnventories 15 a census conducted for this styay 1n the 187
oroamizations which sent persennel to CTIAT for rezearch training Dom the
population of 783 professiorals who completled their traiming 1 1esearch
between 1969 and 1879, datd were obhtasned for 580 persons The average rale of
respense for the tolal peyiod was 74% (Tabice 25)

The extent to which former CTAT trainees huve rvoentercd therr
sponsor grgamzations and stayed active in research s analysed heve from the
gnvisioned points of view of three different sets of peeple a) duvoctors of
sponsor organizalions, b) the tratning organizatior (CIAT), and c)
countiy-hased and 1nternational sponsors and science pnlrcy makors  For
convenience of expresston, these thiee peispectives v111 be respectively
labeled, throughout the chaplter  "sponsor organizations,” "fietds of
training,” and "research n general "



Table 7?4 Foryer CIAT trainecs frow Latin American dictrmibuted by training

content
Tratning content N (%)
Procductson and o> lension 201 16 0
Crop poduction 7 45
Beef production® 46 37
Seed production a8 78
Research support 116 92
Bromaty 1cs and data processing ) 05
Communications g G 7
Documentation 41 33
Station operacions 28 30
Ulhers 27 17
Rescaich 842 74 8
CIAT s commodrlies 783 62 2
Rice 173 13 7
Beans 245 18 5
Tropical pastures 172 13 7
Cassava 183 15 3
Olher research 156 i2 6
Econamics ™ 1?2 10
Swine production® ¥ Bh & 7
Corn 20 16
Ueea control 42 33
TOTAL 1459 100 0
* Actual number of partiicipants 1n crop and beef production 1s laiger

bcecause some trainees participated .n both production ano rescarch
training  They are asstgned to rescarch in ovder to not double count the
number of pariicipants

**  These are gnly the participants in training 1n evonomcs vho cannoi be
specifically ciassifred within any of the other research categeries  The
actual number of {rainees n economics 15 larger

Fhx - Swine traiming includes hoth research and pioduction 11 was decided to
classify this a5 reseaich training

Study population



Table 25  Population and sample of former CIAT research trainees {1969-79), distrmibuted by %fraining content and

year 1 which training was complated

%ICE BEANS T PASTURES CASSAVA TOTAL
vear nh Ny (%) o g () S P ) B T N (4) noooN (7)
1969 1 1100 0 0 0 0 0 c 0 0 0 . ;100
1978 3 8 8 0 0 0 0 g 0 2 2 106 13 21 62
197, 5 5 100 1 1 100 3 & 75 1 1100 10 11 91
1972 17 3% 50 3 3100 8 g 89 3 3100 i1 49 63
1973 4 6 &7 3 & 75 g 6 83 7 7100 19 23 g3
1974 & 15 53 2 5 40 & 12 67 25 29 86 83 61 70
1975 4 580 6 23 70 8 12 &7 6 11 58 2% 51 67
1576 71w 70 20 22 91 12 19 63 25 40 83 64 917G
1977 12 16 86 3z 8 13 31 42 4 4 100 66 %1 77
1578 13 26 50 55 66 63 23 31 T4 38 42 7% 129 171 7%
1979 3% 49 &0 64 79 81 26 3770 148 85 170 213 80
TOTAL 13 173 65 205 245 &2 114 172 66 152 .93 79 5380 783 74

'AY

NR: Rice popuiation, Py Beans popJiat.on, N T pasturcs peoulation, n'.= Lassava pooulation, ﬁRﬁ R1ce
1
sample, n'c = Beans sample, n'g = T npastures sarple, m‘cﬁ Cassava sample
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The formation of (nventor1es has increased duying the period
analyzed {Table 26) Annual net balances are positive for each of the three
perspectives evanined, and 1n all of them, 1ncicase final inventories This
process, however, has been more effecitve 1n the bunlding of human 1csources
for "rosearch 1n general," and less effective for build ng inventories 1.
specific *fields of training ® The other perspective ("sponsor orgamizations®}
shovs miermediate effectveness {A simiter aralysis by commodities 1s
presented n Appendix €, Tables 1,2,3,4)

3 Efficiency  Vhile final anventoties show effertyvenes, i the
pmocess of forming reseuices for ag rcultural research, we cen ask the fuither
guestion How efficient have these processes been? To examine this guestion,
efficrency 15 defined as Lhe percentage which final inventoiires represent with
respect to the cumulative nupmber of trained personuel Lfficiency 15 not
calcutated foo the whole ll-year pericd because the personnel trainad din ing
the fivst years was relatively low in number tfficiency vates appear n Table
27 starting with the year 1972

Tuwo tendencies are observed Farvst, efficiency in the formatior of
mventories for Presearch in general” and for "sponser organizatiens” has peen
over 70 percent, while efficiency n buiiding & "critical mass" of
professionsls for establishing collaborative linkages with respect to CIfY
commodities in particuley "frelds of iraining" has been much lower,
oscittaling between 50 and 60 percent  Second, Trom the thyec
persperiives--"grganizations,” "f1elds of traintig,’ and "research n
gencral-~there seems to be a glight tendency toward decreasing efficiency in
formation of inventories

4 Higration Tables 28 and 29 present migration broken doun in
1ts non-return and drop-oul components (rav data for prepayirg these iables
gppear 1n Appendix C, Tables 5 to 8) Fxamining the cumulsiive effecls of
migration up to 1979, two conditions are evidenced a) for the thiree
perspectives, migration 1n the sample studred has been an extended phenomenon,
ranging 1n magnitude betyeen 19 percert, n "research 1n general,” and 46
percent, 10 "Tields of training,” of ithe total trained pmisenncl, and B} ihs
process has @&yoded more heav:ly tne numan resources prepared for establishing
cellaborative rescarch Tinkeges among CIAT and countetpart organizations in
the regrion ("frelds of traaming'), then for sreparing personnel for
country-based "organizations® and "research in general” (Table 728}

Looking at how the phenomenon has grown over the years, some
tendencies ate obhserved rmigration 1s increasing from the pei<pectives of
"sponsor organizations” and "vesearch n general,” whilc 1t seems to be
siagnant--1n spite of 1ts high magmtude--for "fields ot traming" (Table 29)

The disaggregation of migration inte 1ts twe components helps one to
gain some insights about the preceding findings Two wmmediate facts suyface
a) drop-out 15 an extended phercmencn for the throe perspectives studied, 1%s
cumulative effect up to 1479 veing higher than 14 percent of Lhe total number
of persons traincd, and b)Y diop-out has 1ts heaviest effects for "sponsor
orgenizations” and "research 1n general," while non-return affects more the
formation of 1nventoites for "fields of trayning” (see «bsoluie numbers and
percentages of migration n Table 28) Is there any tendency over the years
for the cumulative effects of drop-cut and non-relurn? Percentages an Table
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29, clearly suggesi that, n ceneral, drop-out 1% increasing, and non-tcuourn
1% decreasing or remains stagnani, with the exception of “research n
general,” where non-return has stighily increased

Table 2& Iaventory formation Tor the period 1969-79, showing imitial
nventories, anntal net balances, and Tinal nveniortes for three
perspectives {n = 580)

Yoar s

Perspectives 1969 70 71 72 73 Y4 7% 76 77 18 79

Sponsor arganizations

in1tial inventory ¢ 1 12 20 49 &1 101 123 1/2 218 308
Annual net balance 1 11 & 25 172 40 2 49 A6 90 121
Final 1nventory 1 tz 20 4% 61 101 123 172 218 308 479
Field of training

Inttial Invenlory 0 i 714 29 40 g4 B 107 14y Pe?
Annual net balance 1 & 7 1% 11 4 17 26 3% 19 8%
Final 1nventory 1 7 14 29 40 64 B 107 143 gz2 11
Research 1n general

Initial 1nventory 0 114 2z 51 66 108 133 185 241 34
Annual net balaence 1 13 g 29 15 42 75 57  BG iC0 179
Final inveniovy 1 14 22 51 66 168 133 1p5 7241 341 470
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Table 27 Eff1ciency 1n the formatiren of human resource nvenlories fo
agriculiural research (n = £80)

YT ARS

Perspectives 18972 1973 1974 1975 1876 1877 1978 1979
Sronsor organizations

Cumalative tirained

nersonne’ 55 74 117 141 215 281 410 580
Final anventories 49 61 101 1723 177 218 308 4729
Eff1ciency (%) g9 1 82 4 B3 B1 b6 8OO F7E 751 740
Fields of training

Cumulative trained

personne| B5 74 117 151 215 281 410 580
Finel inventories 24 40 64 8] 107 143 227 3t
rfficiency (%) 52 7 B4 0 547 536 498 509 541 536
Rescearch in general

Cumulaline trained

personnel 134 74 117 151 215 281 410 580
Final 1rventaries 51 66 08 133 iz5 241 34] 470
Cf{rcrency (%) 92 7 892 923 881 B8O 858 838 8lL0




41

Table 28 Cunulative effects of migration, drop-out, and non-retiurr
peicentades of the total number of trained personnel {1 = 580}, and
as percentages of migration within each perspeclive

Drop-out Non-return Migration
Perspoctives (o ) (%) e Yy (7)) {No } (9}

Mumbers and percentages of fotal fra.ned persomme]

Sponsor organizations 102 i7 6 45 8 4 b1 260
Fields ¢f training B 148 183 31 86 269 46 4
Resgarch 1n general 83 14 3 Z7 4 7 116 18 0

Porcentoges of migration

Sponsor orgahizalios 67 b 35 100 0
Frelds of fra nming 320 68 0 100 ¢
Research n general 75 5 24 5 160 ¢




42

Table 29 Cumulative migration, crop-out, and non-retuon expressoed as
percentages of cunulattve tratned persennel {n = 580

YEARS
Perspectives 1872 1973 1974 1975 1976 1977 1878 1979
Sponsor organizations
Migration 169 76 137 1L 200 7?24 269 260
Drop-out 18 5 4 51 86 g8 w8 159 17¢6
Non-return g1 122 g5 59 102 g6 9 0 84
Fierlds of tratning
Migration 473 45 % 453 464 B30 591 458 4614
Drop-cut 36 41 26 4 6 70 89 1172 148
Hon-return 437 418 4¢ 7 417 460 402 34 € 314
Research 1n general
Migration 73 168 77 139 140 147 18& 190
Drop-out 545 81 51 73 g 4 89 1172 143
Hon-return 18 27 2 6 4 6 56 53 L6 47
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0] Stay  Stay indicates the total number of persons who have not
migrated up to a given year Rates of cumuletyve stay decrease untal an
interval of six years Tor “"fields of training” end "CIAT commodities,” and
unt1l the seventh year Tor "research n general” and “sponser orgamzaticons
Beyond these 1ntervals, rates of cuaulative stay appear o ncrease [Table 30
and Figure 2} These tendencies seem to sipport propensities i both
directions, to migrate and stay During the first siry 1o seven years after
training there 15 a propensity Lo migrate 7. the other divection dota
suggest 1hat beyond s1> 1o seven years aftey training there 19 a
oropensity--amona those piofessionals vho sti11 have net migrated--io stay e
thetr organiralions and fields of research

¥

The question of length of stay does net have a singie answer Tm
each perspective, 1t depends on Lhe s17e of the interval afier training Rates
of cumulative siay range botween 859 and 34% for the diffcrent perspeciives
and ntervals studied HNire out of every ten former CIAT trainegs have stayed
for at Teast one yexwr doing research after bravning, but out of evoiy thiee
professionals vho have had the opportunity Lo stay at least s34 years  two
have migraled from thevr fields of tirairing However, for tnose who have had
the chance to stay nine years, rates range between 38Y and 75% accovding to
the different perspectives (Table 30 and Figuie ?) These results r1aise the
question of Lhe exteat to vhch the region 15 bu.tding and tetaining research
erperierce with basis on the treining carvied gut at CIAT The folloving
sectron addresses this question

& Reseat ch expertence  Retention and stay are closely related to
onr variable of much 1mpoiiance 1n sc.entific research  experience in o ts
essence, expertence 15 generated cunulatively by doing An unrefined 1ncicelo
of erperience 1s the number of yeers that a person stays deing & grven
activity This 1s an oversimplification because 11 assumes thal every person
15 devoting 100% of their work time to thet activaity, and because 1t also
assumes that one year of experience of person A 1§ equivelent to one yeay of
experience of person B, which mighl nol be the case However, for the purpose
of getting a notion about what occurs wn this semple with regard 1o experience
formation and retention, ithis andicator s considered adecuate

Cumulative fioures for erperience formation ans retention sre
presented n Table 31 They shove--morc vividly than figumes expressed an
number of persons-~the ercsrion that migration causes on the inventories of
human rescurces for coricuitural research which Fatin American countiies have
been building with basis or ('IAT's tiaining

Efficiency n 1etention reasured n porson-yeors fexpericnce)
diminishes len to fifieen percent 1n compairison Lo reteniron measured 1n
number of porsons  The wmpect on retention of the Lwo componente of migration
15 visualized in Figure 1 by means of circles, eact one representing 100
percent  The peicentages vhich appear 1nside the citeles result from applying
the following tclationships  The diffeience betuwcen efficiency 1n retention
and 100 percent represents the Tost efficiency covvesponaing Lo the cumulative
effects of migration  The difference between expetience formation ard
expertence retenlion gives the losses corresponding Lo drop-out  And the
difference between migration and drop-out 1s the loss of efficiency
corresponding t0 non-ieturn
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Table 30 Cumulative stay distributed by number of years after Lravming

(n = 580)
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Number of years after iraining

o

g e

Perspeclive 1 2 3 4 5 6 7 8 g9
Sponsot orgamizations
Trained personnel? 580 410 281 215 151 117 74 55 74
Cumulative stay 531 345 210 146 98 70 41 37 15
Rates of cumulative

stay 92% 84% 75% 683  65% 60° 55Y  BRY  58%
Fields of training
Tratned personnel* 580 410 28 215 151 117 74 55 24
Cumulative stay 397 243 133 a0 56 40 28 19 9
Rates of cumulative

stay 68%  59% 47° L2%  37%  34%  3BY  35%  38¢
Research 1n gencial
Trained persoancl® 580 410 281 215 151 117 74 55 24
Cumulative stay 553 363 230 170 116 86 49 40 18
Rates of cumulative

stay 95% 89%  82% 79Y 77%  74%  66%  7?%  5°

1, 2,

Represent the nmmber of persons who meet the criterion of having ot Teart
9 years after training
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Table 31  Number of person-years and efficiency in the formation and
yetention of research experience, up to 1980 {n = 580)

Expcrience formation Experience retenfion
Perspectives Person-years Lfficrency Person-yoars Efficiency
Sponsor
organizations 1494 78% 1183 62%
Fields of
training 1618 53% 764 40%
Research
n general 1632 85% 1368 71%

Figure 1 1ndicates that approximately 45 percent of the
professionals whe left therr fields of traiming and research on CIAT
commodities account for a loss of ebout 60 percent of the research erpcrience
which would have been built during the ll-year ftraining peiiod And those who
migrated from thewr sponsor organizations and research mn general represent
losses 1n research experience of about 40 percent and 30 percent,
vespectively

Drop-out accounts for 13 to 16 percent of such losses, and
non-return losses have ranged between 15 and 47 percent The higher numbers
for non-return do not mean that drop-out 1s a phenomenon of less wmpo: tance
It should be recalled that drop-out shows a tendency to Increase, when
non-return seems to decline

A condensation of these findings {Table 32) reveals that, during the
11-year peried studied, Tive percent of former CIAT trainees never iotked 1n
resecarch, representing a total loss of 16 percent of the potential c«perience
which could have been accumulated Fouiteen petcent dropped out of research
toward other aclivities, making up a loss of 13 percent of potential
experience

Table 32 also presents condensed figures to answer tuwo broad and
central questions n relatron to the formation of human inventories for
agricultural research 1n Latin Amey rca and the Caithbean countries \hat
proporiton of Tormer CIAT traitnees were sti1l doing research in 19807 What
proportion stitl continucd vsorking 1n the four areas 1n which they carmed out
their training?

The number of persons who have stayed doing reseaych reaches a total
of 81 percent, representing 71 percont of the cumulative exnerience for the
Ll-year pertod This 81 percent 1s distrmibuted in the following way 24



Retenlion of rescarcners Retention of resca op o peilonce

Ketenlion
= 144

Sponsor oraamzatbions
don-ratyrn
7

Retention
= 40%

Hone

Retenttion out=ld

; 4 L AL
- 549 Fields of Lraining

Hon roturn

= 37% Hon-retuin = 47/

Rescarch 1n genaral

Figure 1 Cumulatyve retenoion,drop-oul, and non-return for the
eleven-year training period, neasured as percentaves of
number of persons and number of petson-years (erpertence)
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percent have kept doing rescarch in areas different than CIAT endeavors, thiee
percent moved from therr original training arca toward others withyn CIAT
research commiedities, and finally, 54 percent of the trained personne] have
remained working 10 their Tields of training, accounting Tor only 40 pescent
pf the total potential crperience

Table 32  Cumulative non-return, drep-out, ornd retention vaith respnce to
research aclivities for the l1l-year training period exmessed as
percentages of trained personnel and percentages of person-yeass

(n = 580)
Percentages of trained Peicentages of
personne] DersSON-years
Hon~-return 5 15
Drop-out 14 13
Research other thar CIAT 24 29
Migration within CIAT commodities 3 2
Retentton 1n fields of training 54 _40
TOTALS 100 100
B Relationships beturen stay and the 1ndependent vairables

The other tuc independent variables of interest for this study are
analyzed 1n thett relationships to stay These veriables are Yength of
training and facilities to do research at forrer trainecs' home ovganizations

The same perspeclives examined in the preceding snalysys are also studied
1 this seciion Data have been processed through analysis of variance vhich
wvere conducted within each perspective and tratning content They do not apply
to comparisons between perspectives o belween Liatning corlents

Stay of former CIAT Lrainees in their fields of trayming, rescarch 1n
general, and at their institutions s brolen down by commodities in Table 33,
and Figure 2 Stay 1n thewr training fields has been higher Tor beans and rice
trainecs than for tropical pastures and cassava trainees Stay 1n research n
gengral and a then instrtutions has been similar for beans, rice and cassava
traineces but lower for tigpical pastures trainees
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Table 33 Stay n trainming fields, research, and 1nstitutions, by comnodiics

{n = 580)

Stay in research Stay at tne

Commodity Field of I gengn @) mnstitution
(%) (%) (%)
Beans 60 B4 78
Rice 60 80 73
Tropical Pastu:es 45 72 61
Cassava 48 81 74
TOTAL 54 81 74

Length of tra.ning 1s defined as the time from physical arrival to
CIAT to departure from CIAT, measured 1n nunder of months 3t 15 groupad n
three categories a) short fiaining, when the duration was up to two months,
GY intermediate training, when 1t tool sove than tuns months up to 81y months
and ¢) long training, for programs longer than siy months

Results of analysec of variance (Table 34 and Figure 3} supprort the
ex1stence of a positive reletionship bel een stay and length of trainime HMost
comparisons of means are statistically different at an alpha lavel of 5°
However, the high heterogoneity of the data should be noticed, revealed by
Targe <tandard deviations  Such high varigbility may be vied Lo inorvidual,
organizational, and socro-economic-cultural faclors vhich wmay affect everage
stay and are not controtied in thys study

1 Stay and Tength of fraiming  An assumption in ihe design of
Lraining prograss at UIAT wilh difforent duvations has beep thet length of
training 1s pusitively correlated with post-training performance The
raticnale 15 that not only with more tine s 1t passihle to acqu-ve more
information and develop new ski1lls, but that arn "enduring” effect of trainming
occurs as length yncregses  The ntent of this study 15 not to eramine 1
detail how dength of training affects research perfermance, but to "choel® an
an erploratory way the mesence or absence of Lhe relationship with regerd to
stay as a single indicator of a dimenstion of rescarch performance {stay}
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A closer Teok at the patterns of the relationship stay-length
suggests some tendencies for the perspectives and commodities within which the
analysis 15 carried out {Figure 3) In general, the relationship 15 cicare
for "research 1n general® and "sponsor organizations " This 1§ more evident n
the cases of rice and beans For the perspective "frelds of training” there
arg no statistical differences in the cases of beans and cassava, which
indicates that the relationship does not exast or 1t 1s very weak This s
also the case for the comparisons betveen short and ntermediate training 1n
tropical pastures, and betveen intermediate and longer trarning in rice
However, for “fields of fTraining” the positive relationship 1s very cicae In
the comparison belueen short and inteymediate training, 1n Lhe case of rice

Z Stay anda facilities to do research  The degree of facilitfies
to do research n the fields wn which former trainces cer=1ed out ther:
trawning 15 a structural factor supposedly very iafluential 1n post-training
research performance It 15 assumed that stimulr as well as constraints miy
ar1se from the degree of facilities available te a person Tor continuno to
actively engage In research

In order to eramine the presence or absence of a relationship
between stay and research facilities, the Latin American and Caribbear
countries which have sent professionals for training at CIAT were cliassifired
n eight groupings, two per commodily those with “more” fecilitres to do
research n each commodity, and those with "less” facilities

None of the means compared exhibited statystical differences at an
alpha level of 5% {Table 25) Therefore, data do nct support the exisierce of
a retationships between "siay" and “faciliiies to do research " Or, at least,
such a relatronship 15 very weak 1n these data, and consequertly siamificani
differences could not be cdetected Symiar to the case of "length of
tratnming,” the size of standard deviations for "research facilities™ 1s laige

In spite of the fact that differences are not statistically
arfferent, a sligth relationship seems to be suggested by tne data Tvo thords
of the actual values of average stav are highey for trainees whose sponso
prganmizations are classified as having "more" research facilities than those
with "less" {acilities

A possibie explanetion for ilhe lack of signmificent differentcs 18
that all members of this sample have the minimum level of research facilitaes,
under which people are restiicted from doing research  This last explanat.on
might be supported by the circumstance that agricultural research tends Lo be
non-capital intensive Speaking in geneval terms, most agriculiural research
activities de naot appear to require costly investments n labs and
sophisticated equipment Even the ownership of land and burldings for
experimental stations does not seem to be essential, as vilustrated by the
case 0d the Instituto de Crencire y Tecnologia Agricola (ICTAY of Guatewaia,
where reseaichers have besen effectively conducting most of theiny research vork
off stations on farmer's land



Table 34 Summary of the analvses of variance for the dependent variable stay {number of years) as a function
of tne independent var.able Tength of training {Compar-sons are not betueen contents or

perspectives)

Two More than two More than
Content/Perspective months or less months, up to s$ix s1x months Totatl
Rice {n™ = 43 n™ = 57) (n" = 13} {n" = 113}
i )’" xll 2(-! §£I
Sponsor organizations ZE8 B 346 B 569 A 3 88 2 88
Frelds of training 1 49 B 311 A 2 62 AB ¢ 43 Z2 70
Research 1n general 2 67 B 367 B & 08 A 357 2 86
Beans (n" = 107} (n" = 70) {n" = 24) (n' = 201)
X“ 1 }‘1) X! Sxi
Spensor organizations 1658 233 A 279 A 2 02 1 38
Fields of ira*ring 125 A 179 A 188 A 151 147
Kesearch 1n general 168 C 2 56 B 358 A 2 21 1 42
Tropicel pastures (n" = 22) (n" = 4p) {(n" = 46) (n' = 114)
xll 1] X" X% le
Sponsor organizations 2058 202 B 367 A 2 65 2 46
Frelds of traiming 1098 i1 23 8B 2 24 A 1 65 2 14
Pesearch in general 3054 2138 4 17 A 313 2 51
Cassava (n = 1:14) (n" = 14) (n" = 24) (n' = 152}
X” 1] :x:lf xi S;‘{‘
Sponsor organizations 2358 307 A8 347 A 2 62 196
Fi1elds of tramning 160 A 221 A 1 63A 1 66 178
Research 1n general 2 52 B 386 A 346 A 2 81 2 01

Note  Means with the same Tetter ave not signiTicantty different  Alpke level = 0 05

15
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Table 35 Sunmary of the aralvses of variance for the dependent varrable stay
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(number of years) as a function of the independent variable

factiities to do research at sponsor organizations

Facrlities

Content/Perspective More Loss Tota?l
Rice {(n" = 91} {n* = 22} {(n' = 113}
x" x" % Sx!
Sponsor organizations 3 58 2 54 33 278
Fields of training 2 51 2 09 243 2170
Research 1n general 3 81 2 54 357 286
Beans (n" = 126) (n" = 75} {n* = 201}
" x" x! Sx!
Sponsor organizations 188 2 08 2 02 138
Fields of training 1 83 148 151 147
Research 1in general 2 21 2 23 2?71 141
Tropical pastures {n" = 64) {(n" = 50} (n' = 114}
EH XEE Xl le
Sponsoy organizations ¢ 73 2 64 Z 69 2 46
Fields of training 150 184 165 214
Research 1n genera}l 327 2 96 313 251
Cassava {(n" = 110) {n" = 42) (vt = 152)
x" x" %! Sx'
Sponsor organizations ? 61 ?2 64 2B 166
Fields of training 172 1 60 166 178
Research n general 2 84 2 74 28y 201

Note  All means are not

statistically different at alpha level = 0 05
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V PARTICIPATING IN MOTWORK OF RESEARCHERS

Interfaced with the burtding of formal research organ-zations, there 1s
another substantive factor nvolved 1n the buriding of scrent fic canakiities
of science in developing countries the building of formal and nformal
channels for the 1nterchange of research findings and resources, o ¢
scient1fic Titorature and germplasm

This chapter examines former CIAT fyeinecs as practitioners who
participate 1n nebworking processes among agricultuval yesearchers 't 15
presented 1n fhree seciions A} character 7 ng the netwwmt by size,
composition (regions, countries and insiitutions) and partipation,

B) qualifying network content, channels, benefits and assessing the
contributtion of CIAT trayming to netyorking, ard C) explaoring the i1eletion
ship between network participation and research performarce

The population for thys netuork study consists of researchers interested
1n doing coliaborative vesearch 1n beans, rice, ticpical pastures and cassava
The 1dentification of the members of this populction was approached Ly weans
of & snow-ball sampling technique, starting wilh the former CIAT fraitvees who
d1d research after training, out ¢f them a subsemple of 207 were more 1n depth
network anatyzed For determining content of interchanges, netuork chaonels
and benefits, & set of questions were ncluded n the random sarple survey to
96 former CIAT trainecs

A Characterizing the networb

The snow-ball sample started saturating at a size of 1810
researchers They work 1n 42 counlrmes, most of them Latin Americarn, but
encompassing 15 countiies outside the region {Table 36) This netviort
includes researches from CIAT, other internzticral and regional centers,
national rescarch programs, development organizations and unmiversities, wilh
the Yast two types accounting for more than f1fty per cent of the network
(Table 37)

Table 36 Netvork composition by regions and counbiies

Countites Resesrchers

(Mo ) (%) (No )} (%)
Latin America and the {aribbean 27 64 1726 ah
As1ta 4 10 71 1
Africa 7 5 Z -
Europe 6 14 i6 1
U S A and Canada 2 5 39 2
Australia 1 2 6 -

TOTAL i 100 1810 10D
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Table 37 Network composition by type of institution

(No ) (%)

CIAT 84 5
National research program 652 36
International and Regional Centers 30 Va
Ag development organizations 660 21
Universities 384 36
TOTAL 1810 100

The multitude of interrelationships among the members of this community
are ciassiTied by the direction and ntensity of their interchanges
Direction allows to establish the estent of connectedness within the network,
and consequently io classify researchers as participants or non-participarts
Participation refers to connectedness to the bulk of the netlwork, so,
non-participation does not mean lack of interaction, but 1selatron from the
activities of most network members and, as a consequence, 1solation from the
vital leadership processes which give orientation and dynamics to the netuork
activities QOut of the content and intensity of interactions emerge the
social structures of the network, which are differentiated 1n terms of netuork
roles  Cognitive goals are at the ¢core of research networks, and cente
arcund research problems  Intensity of interactions, measured by frequency
and depth of wnterchanges, allow to 1dentify the network roles {group members,
netwotl leaders called "liarsons”, others) which characterize the social
structures existing within the network

Coordination and cooperation within a networl 1s related to the degree of
structure arising out of regular interactions among network members A highly
struclured network allows to differentiate specific research groups, network
Teaders, and researchers performing "other" roles as participants of the
network

Aboul two thirds of the persons network analyrzed are participants, they
form a totally interconnected net which trascends mnstitutional and national
boundaries  Social structures have emerged cut of their continued, regulas
mteractions, allovning to differentiate network roles  These socral grouping
tend to be organized by commodities, but interchanges occur also between
networt members of different commodity affiliations {Tables 38, 39 and 40)

The 1nternational character of this networks i1s specified in Table 38
Members of intctnational netvorks are people who relate thewr societies to
each other through continued 1nteractions which, 1n essence, are personalized
but do not require continuing Tace-to-face encounters  These relation ships
prevatl among scientific researchers who ao not have Lhe same nationality or
orgamzational affiliation, but are widely scattered throughout the world,
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Table 38 Networb participants and nen-pat tycipants distributed by country
where they work (n = 1810}

Roles

Participant Non-pa vicipant TOTAL

COUKTRY {No ) {¢) {No } (%3 {Mo {(5)

Argentina 32 1 77 18 { a9 50 é 76
Anirgua 0 0 00 1 0 06 1 0 06
Australia 5 g 27 i 006 3] 0 33
Belize 0 0 00 1 0 39 7 0 39
Bolivia 20 111 22 1 21 42 ¢ 37
Brazil 326 17 95 123 & &0 448 24 7

Chhle 22 121 11 0 €0 33 182
Cotombia 241 13 31 130 718 371 20 50
Cosla Rica 42 zZ 32 13 0 71 55 304
Cuba 7 0 38 18 1 00 25h 13

Canada 4 022 H g 05 5 g 27
Dominican Rep 14 0 77 31 171 45 ¢ 49
Ecuador 73 4 03 28 1 54 101 5 57
England 3 617 0 0 00 3 017
El Salvados 11 0 61 14 0 77 25 138
France H 0 06 0 0 00 1 0 06
Guatemala 22 121 31 171 53 2 93
Guayana 1 008 6 0 33 7 0 39
Haita 1 0 06 5 G 27 6 0 33
Honduras 18 0 89 28 1 %4 48 2 53
Holland 1 + 06 0 0 00 i 006
Indta 4 Q27 0 0 00 4 0 7?2
Jamarca 0 ¢ 00 i 0 06 i 006
Japon ¢ ¢ i1 0 0 00 K4 0 n
Kenya 1 0 06 0 0 00 1 0 06
Mexico 124 6 8BS 35 188 160 £ 83
Nicaragua 9 0 49 & 0 33 15 0 a2
Panama i4 077 11 g 61 75 1 38
Paraguay 4 g 22 3 G 16 7 0 39
Peru 69 3 81 38 2 10 107 5401
PhTippines 17 0 66 0 0 00 12 0 65
Pte Rico V4 61l 1 0 08 3 0 16
Surinam 1 0 05 4] 0 a0 1 0 06
Syria 3 017 0 0 0o 3 017
Scotland 3 017 0 0 00 3 017
Tanzania 1 0 06 0 O 00 1 066
Trinidad Tobago 1 0 05 1 g 05 Z 011
Uruguay 10 0 54 11 0 086 11 & A0
USA 31 171 3 017 34 188
Venezuela 47 2 60 32 1 77 74 a4 37
West Germany 0 0 00 7 ¢ 38 7 0 39
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Table 39 Networy participants and non-participanis, by commodiires

{n = 1810)
Roles
Participants Hon-participants TOTAL
(Ro ) (%) (Ko ) {%) {fo ) (¢}
Beans 502 27 73 155 g 58 657 36 31
Rice 265 14 64 132 7 29 397 2] 8
T pastures 203 11 21 194 16 72 397 183
Cassava 210 11 60 130 7 68 349 19 28
Other 2 01l B 0 44 10 ¢ 55
TOTAL 1182 65 29 628 24 71 1810 100 ¢

Tabie 40 HNetwork 1oles of participants, distiibuted

by commodities (n=1810)

Participants' roles

Group
Memhers Liaicans {thers TOTAL
(No ) {%) {No } (%) (No ) (%) (No } ()
Beans 78 £ 35 5 0 28 418 23 00 507 27 7%
Rice 18 0 99 1 0 06 245 13 59 265 14 64
T pactures 35 193 1 0 06 167 9 23 203 11 11
Cassava 12 0 66 1 0 06 197 10 88 210 11 60
Other 0 0 00 1 06 1 0 06 2 ¢ 11
TOTAL 144 7 46 g 052 1029 56 86 1182 A5 24
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world, working for different countries and orgamizations What keeps those
interactions altve 15 not kinship or location ties, but the sharing of
cognitive goals and experiences  thelr research problems By means of these
interchanges, rescachers create new social groupings, ithey are members of
small transnational communities  Participants carry into these communities
cultural elements of their respective ndigenous societies, from the
nteraction between cuitural elements of the 1ntardependent societies, new
cultural forms arise which are shared by retwork members and passed on to
newcomers to these new sogial groupings Ir such ways bi-national,
multi-national, and worldwide cultures of science and technology are created,
maintained, and shared by participants in networks of researchers

To examine the nature of the netuorks 1n which former CIAT frainees
participate, two dimensions of their linkages are analyzed locus of 1ncidence
and type of Tinkage Locus of 1ncidence refers to the location of the
interacting persons mentioned by respondents  Type of iinkage refers to the
frequency and depth of the 1nteractions

1 Locus of 1ncidence

An aggregate of links are presented 1n Table 41  Participants an
networks report a relatively high 1ncidence of links with their significant
others, on the average, 9 3 links per person HNearly three out of every four
ties are with other researchers within their mmediate organizations and home
countries  Within Latin America one 1n every five has personal ties with
researchers working for organizations and countries other than their own
Cloce to seven percent are linkages cutside the Latin American region n some
part of the rest of the world

Table 41 Locus of ncidence of 1inks reported by network participants

Locus of 1ncidence Humber of Percentage Links per
1inks of Tinks ind1vidual

Owr organization 4421 40 4 375

Home country 3589 32 8 305

lLattn America

{Outside their countey) 2188 20 0 1 86

Worldwide

{Beyond Latin America} 744 68 0 63
TOTAL 10847 160 0 g 28

These results indicate that the total linkages are primerily oriented
toward their own work oiganization and home country  However, these networks
are not totally domesiic  To put 1t 1n the large international setting, over
ﬁ fourth of participants have conmections with fellow rescarchers beyond theiy

otne Tand
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2 Type of linkage

S1x out of every mine links are of an ntensive nature
Relationships of sub~type two {more intensive) are about twice as common as
those of sub-type one  The other three out of nine links constitu,e Tatent
and nascent interactions, with the latent being approximateily double the
nascent tics {Table 42)

Table 42 HNumber of links reported by networlk participants, distiibuted by
type of linkage

Number of Percentage [inks per
Type of linkage Tinks of Tinks tespondant
Latent 2386 21 8 2 0z
Nascent 1258 115 107
Intensive, sub-type one 2