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EXECUTIVE SUMMARY

in 1967 to 212 sc1ent1st years 1n 1980 and from $2 8 m1]]1on expendytures 1n;?

1966 to $9. 6 m1111on expend1tures 1n 1980, is. about’aver ﬂerm§ 9F

growth among deve10p1ng countr1es.: The sc1ent1sts themse]ves are

prndom1nant]y ma]e (97%),'and ‘verage 39 years of age. On]y 33% come from

'farm backgrounds.;}Théi ’c1ent1f1c commun1ty 1s we]] tra1ned w1th 65%

'hav1ng rece1ved P *D



The research conducted by ARC sc1ent1sts is genera]]y of an app11ed

nature.f Nh11e ARC sc1ent1stsf'ons1dered f1nanc1a1 support and operat1nq

supp11es and mater1

cont1nue the1r ,esearch. However, many R ‘ent1sts ‘indicated that_it

sa]ar1es and supp : evels w1th1n the ‘ARC " d1d not 1mprove, heYEWQQIQiéégk:

profess1ona1 opportunit1es e]sewhere.

,,,,,,

As product1onaof:sc1ent1f1c know]edge 1s 1nt1mate1y bound to thei

ab1]1ty to commun1cate and exchange 1nformat1on, an assessment of sc1ent1f1c

da11y w1th sc1ent1sts 1n the1r respect1ve departments. Th1s .compares. quate

favorab]y to sc1ent1sts in other countr1es.

ii
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were;asked to rank goals for agrlcultural research ;The

ARC scientists’

' “f Sfto 1ncrease agrlcultural prOd“Ct'VItyé

SC1entlsts 1n ot e,fcountrles. Paradoxlcally

They 1nc1ude 5*

1nappropr1ate or. marglnally adequate.1

agr1cu1tura1 research pol1cy, (2) reorqan1zat10n to,1ncorporate Farm1ng
Systems Research (FSR) approacnes to research, (3) better 1ntegrat1on of
Western Sudan Agr1cu1tural Research PrOJect (WSARP) and: other sectlons 1nto
the ARC. (4) movement of ARC headquarters to Khartoum, (5) deve]opment of

1mproved commun1cat1ons w1th outly1nq stations, (6) additional on- farm

exper1 ““°(7) greater congruence between organ1zat10na1 goals -and

reward ystems,: and: (8)‘qreater shar1nq of SC1ent1f1c equ1nment.
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CHAPTER 1

INTRODUCTION

Th1s report cons1sts largely of . data g]eaned dur1ng‘a f1ve week vts1t

to the Sudan dur1ng February and Marchf198

Sorghum/Pear13M111et Co]]aborat1ve Research Support Program (INTSORMIL

CRSP). As a Jo1nt team had made a deta11ed report on Sudan Agricultural

Research Capabilities just a few yearsaearIIer (Jo1nt Team, 1977), th1s

study focused largely upon the:organtaattonfand‘structure.of the
Agricultural Research Corporation tAﬁbj;V‘Those wishing information on the
general agricu1tura1 situation and other'research agencies are referred to
the Joint Team report.

A second source of data was a mail questionnaire sent to Sudanese-

students enrolled in graduate agr1cu1tura1 programs in the Un1teo ctates “in

1982-1983. The details of the procedures used to ana]yze the datapare
reported in the Methodological Appendix.

A Conceptua] Overview

Traditionally, agricultural r°search organ1zat1ons-have been exam1ned

from~one of two perspect1ves.; The f1rst and o]der"f‘ hese perspect1ves

examined on]y the products produced by researchﬁorganizat1ons and how those
products were or were not adopted by farmers.ﬁ Th1s 1ed to the vo]umwnous‘
11terature on the d1ffus1on of agr1cu1tura1 1nnovat10ns (see, for examp]e, .

Rogers w1th Shoemaker, 1971) Soc1a1 sc1ent1sts emp]oy1ng th1s mode]

focused not uponbthe research organ1zat1on but upon the transfer of the



products to the farmer through the extension system. Feedback; to the

extent that 1t‘ex1sted cons1sted of the farmer, either d1rect1y or througn

the extens1on ser 1nform1ng researchers as to what pract1ces were or

were not adopted;» sh t*;a]though the communication 4as 1n both
d1rect1ons, it assumed§ he elevance and appropriateness. of the pract1ces

and products deve]ope ‘b fhetresearch community. Nonadoption was

considered to,be_theéresu]t‘of_the farmers' stubbornness or ignorance (cf;,
susch, 1978).

'morehrecentIy;‘attention;has,focused upon the internal dynamics of
research;organizations as evidenced by a wide yariety of reviews of both
national programs and the international centers (e.g., Joint Review Team,
1977; Ruttan, 1982). Most of these studies however,,haVe limited themselves
to the manpower requirements of research systems,‘and'thehmonetary support
necessary to effect1ve1y operate. They have tended»to'ignore'the larger'

'soc1a1, econom1c, and po]1tjca1 context w1th1n whlch research systems are

embedded as we]] as: the nterna] dynam1cs of the research system 1tse1f. As
a resu]t-.although th format1on provided by such studies is accurate,,1t
is 1ncomp1et ibniticant ways. This incomp]etenessfbecomes‘
apparen‘ one: exam1nes'the difference between scientific and everyday
rationality.

Sc1ent1f1c or means ends rat1ona11ty 1s genera]]y employed by

sc1ent1sts 1n the process “of do1ng sc1ence. For examp]e, among agr1cu1tura1;

researchers, the sc1entlst v1ews h1gher product1v1ty as the end ‘and uses a




is tac1tly assumed to be a g1ven wh1le the means are approaches that may be

into. quest1on dur1ng the research process.

Th1s k1nd of rat1ona11ty is fundamenta]]y 1nstrumentaT'(Id §79Q;}
F1rst, it 1nvo]ves the ut111zat1on of 1nstruments (e g.;‘m1croscopes,
sca]es) in order to ach1eve the des1red exper1menta1 resultsy,ySecond; 1t 1s
1nstrumenta1 in the sense that it 1s concerned large]y with the cho1ce of
means rather than the choice of ends. Sc1ent1sts may employ ana]og1ca],a

symbolic, or even literary reasoning in their daily endeavors (Knorr-Cetina,

1981), but th1s takes place within an 1nstrumenta11y constructed context

Everyday rat1onal1ty, however,.1s qu1te different. Here the endsf::j

well as the “means may be var1ed and comp]ex. For examp]e, a Sudanese sma]]

land ho]der may perce1ve a var1ety of ends for the farm. These;'nc

mak1ng a prof1t demonstrat1ng success to one S nelghbors,‘m1n1m1
1abor, spread1ng work even]y over the year, minimizing so1]@eros1on
most- 1mportant1y, guarantee1ng the m1n1mum harvest necessary orbsubs1stence=
every year. Important]y, these ends are not necessar11y compat1b1e. ;hor
example, prof1ts may be foregone in order to reduce risk. Moreover,»av
Sudanese farmer will employ a variety of means in order to achieve'these
ends, A farmer might grow high‘prodUCtivity crops, maximize productiOn,
m1n1m1ze the cost of purchased 1nputs, increase farm size, and/or grow

var1et1es that are h1gh1y drought to]erant., The degree to wh1ch a: farmerf

,emp]oys these'means w1]1 be d1rect1y related to the re1at1ve we1ght g1ven to



the various ends and his resource base. For examp]e, a wea]th1er farmnr may
be more willing than a poorer farmer to adopt h1gh 1nput var1et1es that

promise a h1gh payoff This is so s1mp1y because the wea]th1er farmer can

An a1ternat1ve perspect1v on research and extens1on expands the number
of part1c1pants 1n the model to 1nclude farmers, agribusiness people, urban
consumers,vleg1slatures, government officials, disciplines, production

scheme off1c1als, and b1iatera1 and multilateral aid agencies. These

various cl1ents for\agr1cultural research impinge upon the overall

organ1zat1on of th n search system as well as the specific choice of

problems that a g1ven researcher addresses (Busch and Lacy, 1983). They may
do th1s through fund1ng mechan1sms, by lobbying the funding organizations,
by d1rect pressure on the research organization, or by administrative
decree. The,problems finally selected for research ar.se out of
negot1at1ons w1th‘these clients (Busch, 1980). This in turn limits the

rangefo,sresearch products that are provided to extension agents or directly



to clients. If the researcher has done his or her homework, then the
products produced are those that were demanded by clients in the first place
and the diffusion process largely involves making known those products and
how to use them to the clients that requested them.

Of course, all clients are not alike. Farmers may be wealthy or poor,
may grow different crops, may or may not hire labor, and may have very
‘different interests. In the case of Sudan, farmers can be clearly divided
~into three gross categories: those cn irrigated production schemes, those
'Oﬁ mechanized farming schemes, and those involved in rain-fed agriculture.
Even within these three large groups, farmers may not have the same needs or
interests. Similarly, legislators or government officials may be as
interested in maintaining low food costs for urban consumers as they are in
increasing farmers' incomes. Scheme managers are likely to be interested in
the §vera]l‘production of the scheme rather than in the income that accrues
teiéiﬁﬁ?f%§h1ar farmer. This is particularly apparent in Faki's (1982)
§fﬁayfb%fthe’6ezira Scheme. He found that while scheme managers wish to
'ﬁrdmote'cotton production, from the standpoint of the tenant, cotton
comﬁafés unfavorably with other crops. Scientific disciplines also may -
degelob:their own agendas which may not be fully congruent with the needs of
othertt1ients. And, scientists' training in the United States and the
Uﬁited Kingdom may inadverently orient them towards problems considered
important in those countries rather than problems considered important in
Sudan.

~ Moreover, these various clients will have differential access to the
researthers depending on wealth, power, status, class, education, and even

theirsdegree of articulation in making their research demands known. In



short, this a]te:natlve perspect1ve and the report that fo]]ows add three

dimensions prev1ous]y neg]ected. First, the researcher 1s seen produc1ng

research in response to the demands of (some group of)‘clzi Second, it

g1v1ng certa1n c]1ents~w

Brief H1story

industru_, Asva spokesman for the cotton 1nterests put 1t in 1913
Exper1ments have abundant]y proved that the Sudan 1s
not on]y the f1nest cotton grow1ng country 1n the who]e |

of the*Br1t1sh Emp1re,*but what 1s more 1mportant

that 1t»can grow that sort of cotton that Lancaslfre‘

requ1res (quoted 1n Barnett 1977 5)

At the beg1nn1nq the focus of research was a]most exc]us1ve1y¥on cotton?and;

part1cu1ar1y upon the propOsed 1rr1gated area between the W

wou]d eventua]]y become known as the Gez1ra scheme. Arthur»

aFarm had been .tarted “ear
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Gezira there began a close association between the :

back-room boys of the Research Farm and the fie]d'staff;

of the [Cotton Grow1ng] Synd1cate, not at a]] t1¢_

estab11shed to encourage h1ghfy'cap1ta11zed export agr1cu]ture.h;¢fﬁa
resu]t the economy of the Sudan became 1ncreas1ng]y dependent opon the
annua] cotton harvest.,

After world war II, concern for nutr1t1ona] def1c1ences forced

attent1on toward food crops. Exper1menta1 work on mechan1zed gra1n

product1on in Sudan began in. 1945;;H01t and‘Da]y, 1979) Research on food

crops started in 1952 (R1]ey, 1981i Un11ke most prev1ous research th1s

research focused on ra1n

fed agr1cu1tur

| fﬂ1n71967_thé statf aw~research w1th1n the Ministry of

Agr1cu1ture was upgrade' by:th creat1on<of a semi- autonomous Agr1cu1tura1

Research Corporat1ont'ARC); ;*n 1977 a]ready ex1st1ng research functions 1n
the areas of food process1ng, forestry, fisheries, range management, and

wildlife were 1ncorporated 1nto the ARC. More recently, with the



1 WSARP is a large recently established project. It is financed by USAID
and the World Bank. It will result in the creation of a number of '
experiment stations .in the previously underserved western Sudan. It is
administered separate]y by an assistant director who is directly responsible

to the Director-General of the ARC.
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TABLE 1.1 ‘ e . . , =
Selected Indexes of Agricultural Production, Sudan and Africa, 1971-1980

1YEAR*5°

Index 1973 1974 ~ 1975 *197,

Index of Total
agricultural
production
(1969-71=100)

.98 104 8
106 107 108
Index of Total

food production
(1969-71=100)

Index of per , . _ e e ; S e —
capita agr. Sudan 01020 940 91 (877 :.90 74 82: 89 2700 71
production o o S '

(1969-71=100)

Index of per : e » : o : ey P

capita food Sudan 103 94 -90. .88 .93 ~87 93 97 81 82
production -

(1969-71=100)

Source: U.S. Department ot Agriculture; 1981:

Notes: 2 excludes Egypt ‘and South Africa :
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producing areas, transport costs have risen enormous1y over ‘the 'ast decade.

In add1tion‘ ba]ance of payments problems have 1ed to deferred;ma1ntenance

ds_and endem1c 011 fue] short

tra1ned sc1ent1sts have been return1ng from overseas putt1ng more pressure

on an already over extended research system.h F1nal1y, sa]ar1es have not

kept pace w1th 1nf1at1on. These c1rcumstances have wea'

effect1veness of}the ARC and led many researchers toucons1der prOfess1pna]

opportun1t1es outs1de the Sudan.‘



CHAPTER2
“SCIENTISTS:  THE HUMAN RESOURCE

It has been pos1ted that "human resources are, the bas1c~determ1nants of,

sect1on presents a rev1ew of the:growth of h

1 i

commun1ty as we]] as a demograph1c overv1ew¢ofsthe ontemporar popu,avJon“
of agr1cu1tura1 scientists in the ARC.

Agr1cu1tura1 Scientists Wor1dw1de

'The'agricu1tura1 scientific enterprisefhf"

the twent1eth century. This rap1d growth has:

in sc1ent1sts around the worId'7

‘920 1929, In the.

doctorates,awa e 1 sc1ences betweenf

1950 s the number ‘of doctorates ‘being. awarded year]y was over 300 and dur1ng,

11
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the 1970's,‘over 1,000 doctorates. in the agr1cu1tura1 sciences were awarded
year]y.ﬂ By 1974 a tota] of over 16 000° doctorates had been awarded in the

‘agr1cu1tura1 sc1ences (Harmon,,1978) Recent f1gures on U S agr1cu1tura1

countr1es. An 1ncreas1ng number of th1rd wor]d gr1cu1tura sci

Sc1ences,,\971)

suggest that?th1s>’rend 1n tra1n1ng of fore1gn agr1cu1tura1;sc1ent1stsﬁhas

rcont1nued to’the present and may have 1ncreased"
Concom1tant w1th the 1ncrease 1n the number of tra1ned agr1cu1tura1
vsc1ent1sts has been the growth 1n the agr1cu1tura1 research systems of Th1rd,

world countr1es.‘ Dur1ng the 1970's substantla] real growth occurred 1n many;

”stems\w1th a number of countr1es

nat1ona1 agr1cu1tura1 researchn

tng 10 percent 1n numbe sc1ent1sts

ma1nt 1n'"g;annua1 growth

In 1980 the number of agr1cu a]isc1ent1sts

and/or research expend1tures.A

_1n 76 th1rd wor]d countr1es wasw36 OOO a r1se of 38% Adn five years.‘ Total

research expend1tures for th, 7countr1es was U'S'ﬁ$89 mi on, a r1se of

'71% dur1ng the same per1od. Howey r, the growth»has,beena;uneve‘n.-i Forty-s1"p

percent of the sclentasts'and 62%iof:the research expend1turesqamong the 51 ‘



countr1es outs1de the top 15 w1th a sc1ent1f1c commun1ty in excess of 100
1nc]ud1ng,$enega1,,Sudan, Ghana,=Tanzan1a,rand Zambia.

Sudan's;Agricu1tura1 Scientists and Support Staff

The growth in the Sudan s agr1cu1tura1 research‘system has been
substantlal s1nce 1ts modest beg1nn1ng 1n 1902 Ear]y research stat1ons and
1aborator1es such as the welcome Laborator1es (1903), Shambat Un1t (1904),
and the Ge21ra Research Statlon (1918) were staffed 1n1t1a11y by Br1tlsh

sc1ent1sts and were devoted almost exc]us1ve1y to export crops._ After wor1d7

War II there were w1despread deve]opment efforts by”‘he\frltlsh wh1ch

I"C]“dEd ‘the bu11d1ng Of research and exten51on program‘{qn former: 1oni

and- other parts of the developing wor]d By 1950 Sudan 3 agr1qu;urif

research system inc]uded f1fty-f1ve sc1ent1st - years (Evenson andﬁK151ev,

1971) The number of sc1entlsts showed 11tt1e or. no change for the next

decade and a ha]f By 1967 there were st111 on]y 52 sc1entfst':ears
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Agricultural Research Corporation 80
- Ministry-of Animal Resources,
Veterinary Research Division 17
University of Khartoum : '24
This number continued to increase during the 197ois; reaChtng 175 by‘1§75
and 212 by 1980 (Oram and Bindlish, 1981).

The Agricultural Research Corporation accounts for approx1mate1y two
th1rds of Sudan's agricultural research sc1ent1st years.( Th1s 1s 11ke1y to
1ncrease if the ARC retains most of the sc1ent1sts current]y work1ng 1n the
system and incorporates most of the ARC ass1stant sc1ent1sts and sc1ent1sts,

currently being trained abroad. The ARC's L1st of Research Sc1ent1sts and

Senior Administrators (1980) revealed that in: October 1979 123 sc1ent1sts

and 38 assistant sc1ent1sts were work1ng at ARC research fac111t1es 1n the

Sudan. In add1t1on, there were 33 sc1ent1sts and 82 ass1stant sc‘ent1sts
pursu1ng graduate tra1n1ng abroad.~ F1na1]y there were th1rteen ARCit
sc1ent1sts on secondment to.other organizations such as. the ood- nd”

tAgr1cu1tura1 0rgan1zat1on of the United Nations (FAO), Inte at't

for'Agjfcultural Research in Dry Areas (ICARDA), the Un1versity
and Internat1ona1 Deve]opment Research Centre (IDRC)

A recent report of the ARC entitled The Rehab111tat1on of the

Agricultural Research Corporation of the Democratic Republic of Sudan (ARC,
1981) estimated that the scientific staff consisted of 164 scientists and
139 assistant scientists (including the 85 abroad for training). In
addition there were 625 technica] assistants, 400 clerical and support staff

and-nearlyf4,OOO1]aborers;
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The annual growth rate of Sudan's agricultural scientific étéff for'the
period 1970 to 1980 was 5.5% while the average for 41 thlrd world countr1es
with available data was 6.1%. Sudan ranked 22nd among these 41 nat1ons

Compar1sons W1th other. Afr1can and: Middle Eastern nat1ons are reported 1n

Tab]gh2.1{¢

TABLE 2.1
Annual Growth Rate of Agricultural Scientific Staff in African and M1dd1e

Eastern Nations, 1770-1980

~-Annual Growth

COUntr.Y A Rate
;Togo 70 7%
?N1ger1a ‘ 17 3%
ﬂTanzanla ll 3%&

i~/Kenya

Sudan

,Jordan
zaire [4,- %
éﬁfubﬂii ’ 4.5%
Zanbia 3.0

Madagascar | -.6%

Source§_AQf&h]éﬁ&fﬁﬁﬁﬁﬁiéﬁ;?iQSiﬁ;
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w1th respect to scientific support staff the s1tuatlon ln“Sudan“appears*tO*

be better than that of most develop1ng countrles.f Although Wh‘]e_J?,,Jw, ;3
half (47%) of the 64 deve]op1ng countr1es wlth avallable data have at leasti
one research technician per sc1ent1st Sudan has. a techn1c1an to sc1ent1st

ratio of more than 2:1 (Oram and Bindlish, 1981, 2.6:1). This ranked Sudan

5th among these 64 countr1es, with only Nigeria (7.4: 1);3Ghana’(2 7: 1),

Swaziiand (2.7:1). and Ma]ayS1a (3.6:1) having h1gher rat'os.ﬁfHowever whenx
contrasted w1th developed countrles 11ke the U S. where he" ratio.
5.1: 12 'it is clear that nearly a]l deve]oplng countrlemﬂﬁ_““;;j;;‘ff;di;

sc1ent1f1c support staff

wsc1ent1sts reported an average

“In'our 1982 sample of Sudan researChers*

of 2 3 technicians, 7.8 laborers, and 1 1 ti persons work1ng under the1r

d1rect10n. While these figures appear‘qu at1sfactory, many sc1ent1”ts

p01nted out that both techn1c1ans and f1e1d staff were ‘often shared by'large

groups of sc1ent1sts. In add1t1o_,- ,g]jn1ng budgets and demands of

production schemes have made:1t extraord1nar11y difficult for the ARC to
compete for farm labor dur1ng th;;peak plant1ng and harvest1nq tlmes._ Asta |

result many sc1ent1sts rep ted that exper1menta1 plots were not harvested

2 5.1 includes 2.6 graduate students, 042’postdoct0f3t953j135ffeChhiCiaﬂSQ
and 0.8 other staff (Busch and Lacy, 1983). ‘ )
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doubled to U. S $2 8 m1lllon (Swg 897 000) Byllgi15ée5pgnﬁft”r95.h?d“
1ncreased another 60%< ' Bl T IR O

research egpend1t”””

trends.][

have. lncreasev:more slowly in suvaaharan Afrlca than 1nv76 other Th1rd

wOrld countr1es wh1ch experlence' ai94% r1se 1n expe, 1tures between 1975
and 1980.. Sudan s growth rate of expend1tures between 1970 1980 was 8. O%
per annum. Among 41 develop1ng countrles for wh1ch data was ava1lable,

Sudan was 18th in growth of expend1tures., If one ‘examines the 12 low 1ncome;

developing countr1es grouped by per cap1ta GNP level Sudan was, B

growth. of expend1tures beh1nd Bangladesh 37 0% Burund1, 18 9% Kenya,f

27.4%;. and Togo, 38.8%. Flnally, Sudan' s research expend1tures as‘a percent -

of agr1cultural gross domestic product over this period was. .57 16th among;

the 41 devel0p1nq countries, while its growth rate of agricultural gross
domestlc product was 2 7%, 19th among these countries. From these f1gures .
it is clear that the Sudan agrlcultural research system is about average in

terms of'” owth among the develop1ng countr1es.i

DeSpite the growth 1n agr1cultural research staff and expend1tures 1n

Sudan'and“other‘develop1ng countrles, Oram and Blndl1sh (1981 9) note "eveng

to approach" ar1ty wlth the sc1ent1f1cally advanced countr1es would requlrei
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effective agricultural research programs. They point out that even the
better equipped research systems have serious gaps in staff, support
éervices; and management. Results cannot be expected instantaneously and
succeSéful researcn requi-~s both time and stability. Oram and Bindlish

cdneiude}that increases are needed in support of agricultural research and

theiéﬁﬁ ?ef°seientfsts and that cutbacks would be self-defeating.
| ”The Jo1nt Team report (1977) reiterated these needs for future

c1enf1fic manpower in the Sudan. Their recommendations suggested priority
attent1on for substant1a1 increases in the number of scientists to about 700
w1th1nitheenext 12‘to 15 years (about 1990). They also recommended the
nUmbeffs%fﬁeEHnicéhs be increased to about 1500. Finally, a recent ARC
rebOrt'(iQSI)‘eMbhaeized that the initial investment in human resources and
equibhent will‘be;wasted‘unless there is continued investment in scientific

tra1n1ng and a complete rehabilitation of the agricultural research system.

The rehab111tat1on costs are estimated at S £ 28.5 million entailing about a

60% 1nyh se'1n ‘the” tota1 annual budget. This report concludes that there
are. no,‘horteuts to building a viable and efficient research system and to

ra1s1ng “agricultural productivity.

Demographic Characteristics

‘Gieeﬁ the growth in the number of agricultural scientists, as well as
the reeemmendations for continued growth, it is surprising that so little
attention has been directed to exploring who these scientists are, what they
do and what they think. The remainder of this chapter will be devoted to
exainining the demographic characteristics, family background, education, and

nature of the workAof agr1cultura1 researchers in Sudan's Agricultural

Research Corporat1on., The data reported here are based primarily on
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interviews with 71 Sudanese scientists conducted in Sudan during February
and March 1982 and a mail survey of Sudanese students studying agricultural
science in the United States during f.:1 1982 and spring 1983 (see
Methodological Appendix).

Sex. An examination of the demographic characteristics of Sudanese
agricultural scientists reveals tnat generally women remain underrepresented
in these jobs. 1In the ARC's list of research scientists on October 1979
(1980) there were four women scientists among 123 (3.3%) and two women
assistant scientists among 38 (5.2%). Five of these six women scientists
were in research stations recently transferred to the ARC (Food Research
Center, Forestry, and Wildlife). Women were a slightly larger percentage of
the scientists and assistant scientists on study courses. Here 11 of the 82
(13.4%) assistant scientists and 1 of the 33 (3.3%) scientists were women.
Again there was a strong tendency for the women scientists to be in areas
such:és~Food Research where six women were involved in courses.

Adqitfdnally, women were more likely to be engaged in study courses at the

‘UhiQéTfity"of Khartoum (approximately 50%), while less than 5% of the males
weré?féﬁéivihg training in Sudan. 1In our survey, five of the interviewed
sciéﬁf{;tsvwere women, a slightly higher percentage than the earlier figures
(7.4%f;: Once again the women were in the Food Research Center, the
F{sheries Center, and the Forestry Research Center. 1In addition, there were
no women in the sample of Sudanese agricultural scientists studying in the
United States.

The sex distribution among Sudanese scientists is similar to patterns
we reppytedfﬁmongu.s. agricultural scientists. 1In our cample of U.S.

pub1i¢f§éétbr’agricultura] scientists in 1979, a little more than 4% were
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female. Similarly, the women were concentrated in nutrition (41%), social
sciences (19%) and food science (10%) (Busch and Lacy, 1983).

Age. The average age of scientists in our Sudan sample was 39 years
with an age range of 29 to 52. Since we oversampled scientists in Wad
Medani and Khartoum where older scientists tend to be stationed, the actual
mean age may be less than 39. Not surprisingly, the average age of our
sample of Sudanese scientists studying in the U.S. was about 5 years younger
than the scientists on site (34.4). Consequently, the average will likely
decrease slightly‘with the influx of these new scientists.

An unanswered,dueStton concerns possible consequences of age for the
scientific enterprise.',Do younger scientists accept new scientific ideas
with greater alacrttytthan older scientists, as some research has suggested

(Hull et al.,‘197d)? If so, how can Sudan fully utilize its relatively“

youthfu] and‘recently educated scvent1f1c community? Can the younger

scient1sts be chal]enged and exposed to new ideas and sc1ent1f1c‘
deve]opments lf travel money, communication, -and access;

11m1ted part1cu1ar1y for scientlsts at remote statlons? Thes

possible consequences of demograph1c character1s ic ﬂscientlsts!on the
products and processes of". sc1ence need to be addressed.

Family Background

Another important question to address 1s the famtly or1g1ns of

agricultural scientists. The occupat1on of fathers of sc1entists was

background, a f1fth%of{the'sc1enttstswhad;1athery who" were*bus1nessmenxorf
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merchants and another sixth of the scientists had fathers who ‘were
governinent employees. In additioh, ébbut a fifth’ofvfhe scientists came
from a labor background. Givén the large percéntage of the population of
Sudan that remains on the farm and the nature of the research in the ARC, it
is perhaps surprising ;héf{SQCﬁfa‘émail percehtage of scientists come from a

farm7backgf0und.

sEathér[s;Qccupat1on,whepJScigntist was 16 years old:

Scientists' Responses

Father's Occupation Frequency Percent
Farmer-owner . 19 26.7
" Business-merchant 14 19.7
Government \ 12 16.9
Skilled Labor 9 12.7
Laborer 5 7.0
Farmer-Tenant 5 7.0
Education ‘3 4.2
Other 3" 4,2
Religious Leaaer. 0 & 1.4
7 100

amily background was

ists' greater.concern with the utility
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of the1r research w1th cl1ent needs and demands, and with feedback from

exten51on staff Those sc1entists w1th other family backgrounds were more

:likely to be comm1tted t0‘sctent1fic ideals and the potential contr1but1on
of the1r research to sc1entit1c theory (Busch and Lacy, 1983).

These associations between family background and research or1entat1on
raise some unanswered questions for Sudanese agricultural science. Do
scientists from a farm background consciously integrate their research with
their earlier farm experience? Are these scientists more aware of the ‘needs
and exper1ences of the farm sector and therefore, more likely to con51der
these factors 1mportant 1n the1r research?

Education

The extent of eddcatt

of at r1cultura1 sc1ent1sts “has 1ncreased;

wor 1dwi de w1th each;iene tio _Cﬁlfufa]

achelor's,

and private sectors with

arhv54””20 and

sc1ent1sts,4n41976“1n both ‘the ‘public:

masterﬁgiaha e 6r§1§¢é§?ées'a§ the'highest‘degreelearne

25, 8% respect1ve1y.v In a more selective sample of currentlyﬂactlve public
A

esearchers, more than 92% had recelved the doctoral

2 !.-

sector agricultura}

degree.. Amo “;the thirteen agr1cu1tural disciplines, on]y two, forestry

(81%) an_ agriqutura1 eng1neer1ng (63%), had fewer than 90% with doctorates

‘h1ghest£degree earned’ w1th 27%:atathe'mastersyof sc1ence and about 64%gat
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the bachelor of science or equivalent level (Oram and Bindlish~*1981)“ibThe

36% at a post graduate level represents an improvement from theﬁpast;

Ph.D. component ‘s well below the target of 20% suggested in: the Wo ‘d Bank

sector. policy paper. Despite upward trends in the extent of scientific

education anong scientists, in several Third World countries, abou‘ 40% of
the countries for which data was available had 5% or fewer of. their
scientists with Ph.D. degrees. Many countries still rely heaVily on
bachelor level staff as the heart and foundation of their agricu]tura]
research system.

The four African countries for which data were available on levels of
sc1entific training (Kenya, Nigeria, Madagascar, and Sudan) have on average
a much higher proportion of post-graduate staff than Asian or Latin American
countries. -These four nations reported 27% of their scientists with a Ph.D.
as’ their highest degree and 37% at the masters of sc1ence level. As noted
earlier, Kenya, Nigeria, and Sudan also have relatively large SCientific
staffs,_whereas‘in most other African countries, there is a severe shortage

of trained ]ocal persons. According to Oram and Bindlish (1981) Sudan's

1980 distribution of scientists engaged in agricultural research by

B\Sc. or_equivalent

ningof- scientists and

. ctober 1979

. This percentdge ‘{5 even
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higher (65%) if one excludes the assistant scientists. In addition, twélye.
of the thirteen ARC scientists on secondment at that time also had recef§éd
itheir Ph.D. degrees.

‘ Not surpr151ngly, a majority of the education at the masters level and
early a]l at the Ph.D. level was received at universities in Great Britian
and»the.United‘States. Indeed, 9% of the Ph.D. degrees awarded to Sudanese

scientiéfs were received at institutions in those two countries. The
tra1n1ng is equally divided between the two nations with 39 SC1ent1sts
rece1v1ng the1r Ph D. degrees in the U.S. and 38 in Great Br1ta1n. Th1s
1mportant ro]e of breat Brita1n and the U.S. in Ph.D. tra1n1ng is also
‘reflected in: our 1982 survey of - 71 ARC sc1ent1sts, forty-s1x (65%) of whom
.had"rECeived'their Ph.D. degrees. Within this latter group fifty percent
 had obtained the1r doctorate from Great Britain and forty percent had been
}tralned 1n the U S

A"anced tra1n1ng in some disciplines, however, is more likely to take

1979 "indicated that 52 were in the U.S. while there were 34 in Great Britain
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and 29 in other 1nst1tutions, primarily the University of Khartoum. Th1S

shift is also suggested in the distribution of sc1en} _s‘on Site. Eighteen

of the forty scientists at Wad Medani (ARC Headquarters and;GeZira Research‘ﬁ;

case for the othe reSearch stations.‘ Since’the senior sc1entists are umre

likely to have received their degrees earlier in time and to be located at

Wad Medani, thIS pattern of British Ph D{s,at Wad Medani probably reflects
the earlier heavier reliance on Great Britain for Ph.D. training.
ConcluSion‘

This discu551on of the human resources in agricultural research
worldwide and in the Sudan suggests that one of the strongest dimenSions of
the ARC is its community of well- trained sc1entists.‘ In addition, there

appears to be a pos:tive ratio'hfftechniCians to scientists relative to

other Th1rd wor]d countries.ﬁ However, a number of additional'1ssues Should,
be addressed,reggﬁhjf ' “

Sudan. -
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An equally important issue regarding the distribution of scientists
involves the dispersion of resources in an attempt to meet local
socio- economic s1tuatlons, special envircnments, or particular commodlty
needs. The organization of the Sudan ARC, with its 1) ten regional stations
serving defined ecological zones; 2) commodity stations such as the Guneid
Sugar Cane Research Station and Gum Arabic Research Station; 3) various
sections and specialized centers such as the Food Research Center, Forestry
Research Center, and Fisheries Research Center; and 4) a number of testlng
sites, suggests that a number of stations may lack funding and a critical’
mass of staff necessary for the effectlve conduct of research 0ram and
Blndllsh (1981 49) note that "the problem of trylng to be all th1ngs to all

people 1s probably most severe 1n countr1es with a w1de environmental range,

1nclud1ng some such as Indla, Thalland China, Ghana, N1g a, Turkey.
Sudan, Mexlco and Bra21l wh1ch cut across ecologlcal zones{due to

'lThese problems arising from dispersion of SClEutlStS are not easy

THHowever, Sudan needs to review their establishment regularly

to determlne whether and where to consolidate human resources most

effectlvely.

As noted‘ “the s1ze of Sudan s agricultural scientific manpower,

although not optimal3 has certa1nly reached a critical mass in numbers of

staff As level .offstaff improve, management will become a

main determ1nant of .their effectlveness. The agricultural research
commun1ty must compete for funds 1n the overall budget. Therefore, some
sc1ent1f1c personnel should receive tralnjng 1n research management. These

managers must be able to demonstratiat” pol1cy makers, where appropriate,

that agrlcultural research funds w1ll be effectlve in achieving national

objectives and priorities. Agrlcultural research managers have to convince
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planners of the worth of their research programs, as well as communicate
regularly with those}in government who give direction to the national
economy, direct related activities, and manage the budgets. In addition,
they must maintain eftective contact with their own scientists and staff.

The relationship between scientists and other staff components in the
broader agricultural system must also be examined. When scientsts are not
properly complemented in their activities by support staff, either internal
to the research system such as necessary labor for field research, or
external to the research system such as adequate personnel in national seed
distribution or extension services, they may not be as effective.
Furthermore, their efforts and activities may be diverted from research to
other tangential duties. Finally, their results are not llkely to. reach

their intended audiences.

The issue of recurrent funding needs and its relatibnsnﬁﬁftc*scféﬁfﬁfic

staff is another important theme throughout this report _ost~recurrent'“

expenditures appear to be for salarles for current staff AW1th 1nflat1on
and increasing numbers of scientists returning from tralnlng, a continual

erosion of operating budgets appears llkely. Consequently, although Sudan

has reached a cr1t1ca1 mass of sc1entlsts, 11tt1' rema1ns for operations.

This not only leads to a hlgh degree of 1neffic ncy n the use of thlS

valued resource of tralned sc1entists; 1t als contrlbutes to high levels of

o‘some extent fore1gn

donors contrlbute to his. p11qht SInce‘a number are he51tant to‘f1nance

recurrent expendlt es or‘even ‘mpose=an bsolute sanctlon on‘sv 'fsupport

Ironuca]ly, ga1nsﬁfrom caprtal;1nvestment:dependfon the~effect1ve



28

utilization and retentlon‘of trained human resources, ‘As.Pineiro and-Trigo

training and staff development shou]d be matched to the prov1sion of

recurrent funds and capltal investment

Finally, the trainlng of\s"Jfrtists and techn1cians shou]d be congruent

0 an rea; requ1r1ng

food crops fo natlona consumptlon 1s one € mp]
;further analys1 : i\_balance among var1oos d1sc1p11nes is

'another area th j ;reassessment regularly to determine particular

weaknesses. Th Nestern‘Sudan Agricultural Research Project, for example,

appears to be f1l]ing:gaps in the relatively weak areas of pasture

management, anlma usbandry, soc1a1 sciences, and economics. However, no.

one project. is sufflcient.. The.PVQQ?ss,of‘tra1n1ng:sc1ent1sts_and,othen-gé

priorities.
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CHAPTER 3 .
THE CURRENT SITUATION

The descr1pt1on ofwthe;current s1tuatlon in the Agr1cultural Research

1mar1ly on the responses and perceptions of our

Corporati“

1982 sample of . sc1en stsﬂin the system. Where appropriate these responses
are contrasted with thoseyof Sudanese students currently enrolled in
graduate agricultural programs in the U.S. in 1982-1983 and with those’of
U.S. agricultural scientists.

Research Orientation

Scientists in the ARC are strongly or1ented towards appl1ed'fesearch

When asked how they would categor1ze the1r research over the last’f1ve years

in terms of ba51c sc1ence, appl1ed sc1ence,,and development thelr strong

appl1ed or1entatlon became apparent. ARC sc1ent1sts class1fy 83% of their

research as be1ng appl1ed whlle U S. sc1ent1stsiclass1fy only 55% in that

category.

Conversely, wh1le ARC sc1e'

' 12 7% of thelr research as

sc1ent1sts and the research needs"of Sudan, th1s appears to be an
appropr1ate d1v1s1on of effort.

Research S1tes

Researchers were also asked where their researchrtook‘place. On

average, sc1entlsts reported that 55 9% of thelr researc o .place 1n

exper1ment station fields. whlle 32 9% of thelr research;took%olace in’ the

29



laboratory. Only 3. 2% of research was3conducted 1n farmers" f1e1ds. Thvs

strong emphasis upon- field »1the applved orlentatlon of}the ARCw

scientists. However, the;lo percentage;of research tak1ng place,in

farmers' f1elds should'notibee an 1nd1cat1on ofja ll1ngness on

the part of sc1entists to conduct‘eesearch‘there rather, ‘many sc1ent1sts

expressed frustrat1on over heglack of adequateitr sport onﬁand the

relat1ve1y weak 1nst1tut1 t1es that would'perm n- farm experlments.

In add1t1on, sc1ent1sts whose research requvred:greenhouse work strongly

vo1ced the1r frustrat1on over the 1ack of such facilit1e ;

Resources: Adequacy and Importance

Various resources are necessary to the research process. These range
from transportation to opportun1t1es for advancement Using a series of

items adopted from Hargrove (1978), sc1ent1sts rated the adequacy of

resourcesuavatlable to them atithe AR '&’a'scale from 1 (very adequate) to

5 (very nnadequate) i ’vregardIng 1ts 1mportance
for the success of their workl(Table‘3 1

The ava11ab111ty of experImen{ ‘d as”seen as the most adequate

resource fo]lowed by persona]jfreedom to: determine research prob]ems. ”On*;

the other hand equvpment and'tool to use 1 research 'and f1nanc1a1

support were seen as the most 1nadequate research resources.

fTransportat1on, ava11ab111ty and qua]vty of tra1ned technical he]p, and

opportun1t1es for advanced education were also seen as 1nadequate.
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TABLE 3.1
Sudanese Agricultural Scientists' Ratings of Adequacy and.Importance of -

Resource Fac1]1t1es

Difference

- Between

' Cooeimdewse o Tmportance
Adequacy 9 »I'mportance b' ~ and

Adequacy

Resource Resources of: Resources

Operating Supplies and
Materials
Availability of
Experimental Land
Equipment and Tools
to Use in Research
Transportation
Availability and
Quality of Labor
Financial Support
Scientific Literature
Availability and Quality ‘
of Trained Technical Help
Personal Freedom to
Incorporate New Materials
and Techniques into your
Research
Personal Freedom to Determine
Research Problems -
Contact with Other Scientists
Opportunities for Your
Advanced Education
Opportunities to Gain .
Scientific Recognition
Opportunities for
Professional Advancement
Opportunities for Training
for People who work
Under You

- Average Mean Score

2 Mean score of 71 sc1ent1sts--1 very adequate, 5 very 1nadequate

b Mean score of 71 sc1ent15ts--1 very 1mportant 5 very un1mportant



32

While the perceived adequacy of resources differed significantly,
sciehtists viewed most of those resources as very important to their work.
Scientists saw financial support and operating supplies and materials as the
two moét important resources in their work but ranked all resources as
important. Furthermore, the discrepancy between adequacy and importance is
quite large for many of the resources.

Mean scores concealed considerable age differences on several items.
The median age of our sample was 42 years. Scientists over 42 years of age

found transportat1on 1ess adequate and scientific literature and trained

techn1ca1 heip more adequate than did their younger colleagues (Table 3.2).

- TABLE 3.2
.-Adequacy and Importance of Selected Items by Age Group

Mean Scores by Age Group
Greater than
Less than or equal to

42 42
Adequacy
| Transportation 3.4 4,2%
Scientific Literature ' 3.4 2.6%
Availability and quality
of trained technical help 4.0 3.3*
Importance |
Scientific Literature 1.1 1.6%
Opportunities for your i S
advanced education 1.3 1.7%

1 very adequate; very important -- 5 very lnadequate, very un1mportant.
* Differences s1gn1f1cant p<.05, _
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This suggests that 1) transport problems are felt more acutely by older
scientists, 2) the locally available literature base is probably geared
toward those subject and disciplinary areas that are well-established, and
3) older scientists have somewhat greater access to trained technical help.

With regard to the importance of various resources, age differences
were observed on only two items: "scientific literature" and "opportunities
for your advanced education." In both cases, younger scientists saw these
items as more important than their older colleagues.

Perceptions of Sudanese Students in the United States

Sudanese students presently enrolled in Ph.D. programs in the United
States also rated the various resources available to them at their host

ins;i;ﬁﬁ{@ns in terms of adequacy and importance for their work (Table 3.3).

';f:j%fe'literature, personal freedom to incorporate new materials and
teCHaaqUeg;‘perébnal freedom to determine research problems, and
trahsbertation were the most adequate resources. While these four
reseurces received the highest adequacy ratings, there was virtually no
difference between this group of variables and the remaining resources. The
range was from 1.4 to 2.2 and thus all were considered to be adequate to
very adequate. The only exception to the high adequacy ratings was
ava11ab111ty and quality of labor resources.

wlth regard to the importance of various resources, scientific
11terature, equipment and tools, opportunities for advanced education, and
personal freedom to incorporate materials and techniques into research were
cons1dered to be the most important resources. While these resources were

rated sllghtly higher than the remaining resources, all resources were

'gpo'be very important.
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TABLE 3.3
RatIngs of Adequacy and Importance’ of: Resource Fac1]1t1es by Sudanese Students

in the United States

Difference
Between
o . Importance
N ‘Adequacy. gf »(Impdr.tanceb and
Resource Resources of Resoures Adequacy
Operating Supplies and : A
Materials 2241 1.9 -.2
Availability of SRR e
Experimental Land T2.20 2.6 +.4

Equipment and Tools
to Use in Research
Transportation
Availability and
Quality of Labor
Financial Support
Scientific Literature
Availability and Quality e
of Trained Technical Help
Personal Freedom to
Incorporate New Materials
and Techniques into your

Research % *.2
Personal Freedom to Determine - T
Research Problems +.3
Contact with Other Scientists -2
Opportunities for Your : gl
Advanced Education -2
Opportunities to Gain e
Scientific Recognition =3
Opportunities for S
Professional Advancement +. 1
Opportunities for Training B
for People who Work L
Under Your Direction +.1.

Average Mean Score

2 Mean score of Zb“students--l very adequate ery;inadequate

.....

b Mean score of 25 students--l very lmportant _5 ery unimportant
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In compar1ng the mean scores of students’ ratings on adequacy and
importance: of the: varlous resources, there is relat1vely no dlfference.

None -of . the resource ratlngs dlffered by more than 1 polnt., All the

resources were con51dered bothyfdequate and 1mportant w1th the except1on of

ava1lab1llt ]lt ofgtrained help

‘The tudents rated every resource,

ARC SC1ent)st‘Fon 51te‘1hf'fhfﬂr

w1th the_ xceptlon of ava11ab1l1ty 0 Y;xperlmental land more adequate than

d1d't e,Sudanese sc1entlstsL
These flndlngs are generally consistent with those found among Asian

rice breeders (Hargrove, 1978 ‘ S._sc1ent1sts (Busch and Lacy; 1983), and

cond1t1ons in the conduct of research

Extramural Support and Collaborat1on E

' t 1s to the credlt of sc1ent1sts at the ARC that they have not

ut1llzedfthe"iurrent flscal problems as . an excuse for abandon1ng a

esearch program.f Our study reveals that 50% of researchers have

r

meanlngful

received f1nanc1al support from organizatlons other ‘than- their employer

dur1ng the last‘flve years f Organlzat1ons supplylng that flnanc1al support

70rgan1 atloni>thhe Unlted Nat*lns;

varlous1,atlonal¢fore1gn a1d@agenc1es,}and“the?Sudan Nat1onal Counc1l for
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Research. Support has ranged from the provision of,sma]l‘pieces_of
equipment or subscriptions to scientific.journals to‘the?provision of entire
laboratories and research stat1ons. Desp1te the large numbers of h1gh1y

trained sc1ent1sts eﬂployed by the ARC however many a1d agencies contlnue

to see. f1nanc1a1_support:farge]yfin terms of prov1d1ng tra1n1ng for

add1tyh ,entlsts orf;ﬂpp yfng expatrlatevsc1ent15ts. Sudanese
scientist and adm1n1strators r1ght1y resent this and feel that a1d could be-

bette‘ spentfto prov1de adequate equipment and resources forfthe ex1st1ng

SySfe@g f the support does not- improve, about.a third of the Suda”””*

sc1ent1sts expressed thelr 1ntent to_seek work in other countries where:

more adequate resources, support»and salar1es are prov1ded.

Most research efforts w1th1nathe‘ARL are. conducted by oroups of

sc1ent1sts rather than by s1nq1 1nd1v1dua1s.a5ln‘fact, 73 8% of ARC

enhance effective researchﬂprograms.

Career Advancement

A centra] feature o ”all organ1zat1ons is.a. reward system that 1)

prov1de“:afcareer ladder,(or 1nternal labor market)f'or employees, 2)

prov1des-mo”*" . ‘on monetary 1ncent1 es Ogemployees, and 3)

’ﬁ°"f In most

manufacturing organ1zat1onsﬁsuch reward sysvemstare?qeared toward tte
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‘1ncreased productionﬁofﬁa standard1zed‘ homogeneous,'concrete product Asu'

number, of persons:are-likely,

organization:

P_"Od!‘?!?.‘, V1 .ty : ql,.d_;npp foccury
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SC1entlsts ‘in the ARC were asked what criter1a ‘they: felt were 1mportant-

of service was seen as the second most 1mportant r Ton - wh
evaluation of research projects ranked third. Only one out‘of 51x
scientists identified problem solving or meanlngful research as a crlterlon

for promotion.

TABLE 3.4
Criteria For Advancement

Scientists' Responses =

Criteria. ~ Number Percent?®
Publ1catlons . 42
Years of Service 19
Evaluation of Research/PrOJects 16
Problem Solving . 12
Meaningful Reserach 11
Education -7
Administrative Work 6
Fieldwork , 3
Projects o 3,
Reputation ' 2"
Willingness to go to

Distant Stations 1
Personal ties - 1

2 Does not. equal 100% because the sc1entlsts were requested to glve up

to three crlterla.

These . perceptlons 1nd1cate serlous dlscontlnulty between. the' goals of

the ARC and the system used to reward sc1entlsts.,_
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there 1s ]1tt1e guarantee that publ1cat1ons w111 have an effect on cluent

:C]ear]ybiyears of serv1ce w1th ARC is 11ke1y to be unrelated to any

.groups.

n7the other hand few sc1ent1sts saw fleld work or problen

nportantfin career advancement.“ Thus, 1t appears that wh11e the

’ ”_,_bJect1ve cr1ter1a7fo'wadvancement‘oflﬁ 1enthts, theseﬂf”uﬂ

7cr1ter1a.do'not have thef'fu ct» ffencourag1ng sc1entf$ts to produce resu]ts

'that are usefu] to potentla] c]tent groups. W1th re]at1ve1y 11tt1e effo:;;
and no add1t1ona1 expend1ture, 1t mlqht be possible to change the reward
'system in .order to better d1rect research toward the needs of farmers and
other c]1ents.

'Sc1ent1sts' Future Career P]ans

As noted above, the Sudan s prox1m1ty to the var1ous 0il produclng

‘countrles of the M1dd1e East as wel]

2s‘the common lanquage 1t shares w1th

those countrles puts the Sudan 1n -a part1cu1ar1y d1ff1cu1t 51tuatlonxw1th

pos1t10ns in’ agr1cu1ture and 2%’ w1shed to enter an. extens1on ro]e.. Theser
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data reflect the strong commitinent to-research that we encountered in ‘the

interview process..

Scientists were:a

h \s tho ARC wh11e 40% preferred

to work for a non prof1t11nternatlona1 research organizat1on In add1t1on,

6% preferred tokwork at an_agr1cu1tura1 co]lege 5% for a prlvate

corporat1on andd2% for the extens1on serv1ce. At first qlance these data

suggest that the ARCam1ght be 1n danger of 1os1ng more‘than half.1ts
sc1ent1f1c staff ‘ | ' “ ‘""’ “:v Ny,
should be noted thatj:ob{open1ngs in noniprof1t,‘1nternatlonal organ1zat1ons
would be unllkely to accommodate more“than a&tewﬁsc1enttsts.‘ Few scientists
expressed a strong 1nterest in’ mov1ng to other types of organ1zat1ons.

Conc]us1on

In conc]us1on the current s1tuat1on_1n the ARC comb1nes potent1al and.

' 1nad quac1es. The current sc1ent1f1c staff

underutilized: and potentially

‘exodus.



- CHAPTER -4
SCIENTIFIC1C0MMUNICATI0N_

Unlike other productloniprocesses, the product1onfof?sc1ent1f1c

1nformat1on. In fact '"W1thout commun1cat1o ther

(Abe]son, 1980) The centra]1ty L

Jemploy out- dated methods and reach erroneous conc1u51ons.; In short, without

evelop1ngmcountr1es. Indeed one aspect of underdevelopment is. the lack

seVera

Consequent]y some sc1ent1st}at remote stations may. lack-adequategd

41
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communlcatlon fac111t1es to contact col]eagues at other stat1ons and

communlcatlon 1nc1udes var1ousjwr;
books and book chapters, techn1ca1 reports ‘and bu]letlns, abstracts, and
preprlnts. It may a]so 1nclude the readlng andlexchanqe of papers at

profess1onal meet1ngs. Informa] channe]s are usua]ly oral and 1nclude face

to face conversat1ons, te]ephone exchanges, v151ts;to colleagues'

laborator1es, and personal correspondence. T se'types of commun1catlons

differ 1n some 1mportant ways. Formal‘communlcation 1s pub11c, w1th;1arge

potentlal aud1ences,«p“"anent1y stored‘and'retr1 vab]e, pr1mar11y user“

selected moderate]y redundant, re]at1ve1y datedzeven when flrst pub]lshedﬁ

and likely tO Drov1de 11tt1e d1rect feedback to ‘he‘author or: orlg1natofu‘w

In contrast 1nfo‘ conmun1cat1on 1s usua] "prlvate, w1th

aud1ence, typ1cally,ne1ther permanently stored norsretr1evab1e, re]atiyelyy

t1me1y, current,*and 11kely to afford‘c n51d_rable feedback to t

or1g1nator (Lacy and Busch 1983) fiThese two forms of conmun1cat1on shou]d

be con51dered as 1nterdependent and complementary sources of 1nformatlon.

How, then, do SC1ent1sts 1n the ARC receive sc1ent1f1c 1nformatlon’ Ad
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In contrast travel and scannlng o 'publlca” ons‘other than Journals were of

TABLE 4.1 L
SCientiStSﬂ{Meah$j9fﬁﬂéwéiﬁjﬂgﬁ{ﬂf@rmed;9f§99tr¢nt<S¢ieﬂtifiC.09V91°Pme"tS

i?:Percent ;s;st

Mean$: ff of Sc1ent1sts {ﬁ7

. .:r-",- :

Regu]ar scanning of Journals

within discipline :

outside discipline

foreign journals
Regular scanning of other publications
Attendence at scientific meetings -
Personal contact with colleagues

in the department

in other institutes

in other countries s
Regular scanning of indexes or abstracts

Sudan science abstracts

other
Requesting reprlnts
Preprints '
Travel

tra1n1ng courses’

1978)
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Informal Communication

Informal communication plays a particularly 1mpartant ro]e 1n the 11fe
of ARC scientists. Forty~five percent of ARC sc1entlsts report convers1ng
W1th their col]eagues da11y over scientific issues. This compares favorab]v :
w1th U S agr1cu1tura1 sc1ent1sts who report communlcatlng about the1r

research w1th}sc1ent1sts}1n the1r own departments somewhat 1ess thanvweekly.g

‘ iof 1nforma1 communlcatlon"” ah attempt

compensate or. the: re]at1ve1y 11m1ted opportun1t1es,t meet;w1th co]]eagues’

at other statlons or ln other nat1ons as’ wel] as the weah‘formal

1on t1es.

commum

TABLE 4.2 | |
Scientists' Frequency of Communication with
Colleagues Regarding Scientific Issues

Communication Scientific Responses
Frequency Number Percent

Daily

Week 1y

Monthly

‘Less than once
a month

Other

TOTAL -

overseas travel nearly’ impossible. This Tack of travel opportunities may be



part1cularly problemattc 1n sc1ence.; Studles have demonstrated ‘that, about

,,,,,

1”1/3 of the useful 1nformat1on ga1ned from. someone other .than.ones 1mmed1ate

_c1rcle of colleagues was volunteered 1n conversat1on .even before the

S VST I

'"'tISt as aw re of the need for 1t., W1thout,travel th1s typefof

exchange 1s unl1kely to occur. .

Formal Commun1cat1on

'Sc1ent1sts were also asked whether they subscr1bed to any sc1ent1f1c?f

,vg,"'*'l\

jdurnals. On the average, Sudan sc1ent1sts subscr1bed to approX1matelv 0‘7

_Journals. Moreover, there were very few dupl1cat1ons in. the l1st;of

N S

Journals. Subscr1pt10ns tended to be spec1f1c to., d1sc1pl1ne and per onal

1nterests.H‘Qnefreason,forkiJ

et e

Journals was the d1ff1cult1es descr1bed by many sc1entlsts 1n obta1n1n

TiMET Y (AR

,necessary fore1gn exchange to‘subscr1be to such Journals./ Many felt thel
requ1red bureaucratlc approvals did, not warrant the effort

Desp1te the l1m1ted number of Journal subscr1pt1ons, over: 50 sc1ent1sts

{n FRN A ‘_'

gd1d‘report that they read other Journals regularly Among the Journals most

PR AP NI i 1 TN vt

commonly read were the Agronomy Journal Experimental.Agr1culture,vCrop,

S & d."\‘

Sc1ence and Food Sc1ence and Technology. F1fty-s1x sc1ent1sts sa1d they

vread at least one Journal regularly while 14 sa1d they read as many_as'5

Journals on a regular bas1s. .0n average, each sc1ent1st read approx1mately
'2 1/2 Journals regularly.
The other s1de of the scientific communication proc ess

Rt R A R B

'publicat1on act1v1t1es of 1nd1v1dual sc1ent1sts. The most common type of

s the

SE LEen e by

(Chapter 3) In add1t1on, ARC sc1ent1sts publ1shed an average of Just
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slightly above 1/2 a journal article over the last 3 years. Other types of
sc1ent1f1c pub]lcatlons were relatively rare among ARC sc1ent1sts (Tab]e
4 3)

wrlle;pub cation. act1v1ty is considered to be the primary cr1ter1on

foriadV‘ m us an important activity for the ARC sc1ent1sts, the

,aéty oductivity HArethlvely low compared to U.S. scientists

TABLE 4.3 | |
Types. and Rates of Publications for Sudan and U.S. Scientists
R “Average Per Scientist?
Pub]icatjonS' Sudan Uu.S.
Domestlc sc1ent1f1c ~ '
~ . journal artnc]es, .54 6,70
Books R .01 W12
- Book chapters W04 .63
~ Abstracts : W10 3.76
Bulletins . W03 ~1.17

Reports 1;31"‘ 3.98

st for Tast 3 years.

publlcatloné atterns (Busch and Lacy, 1983) (Table 4.3). Even the

Add1tiona11y,twh11e 76% of the ARC sc1ent1sts did not publish journal

art1cles only 24% of the As1an r1ce breeders failed to publish journal -

art.cle .
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When asked in what journals they had published, Experimental

Agriculture and the Sudan Journal of Food Science and Technology were the

two most frequently mentioned journals. However, when asked in what
journals they would prefer to publish if assured of publication, all the
respondents gave the names of American or British journals. Consequently
the disciplinary orientation of the temperate zone appears to be the
standard towards which scientists in the ARC aspire.
Conclusion

In sum, scientific communication in the ARC is restricted in several
'important}ways. Scientists' access to journals is limited by their minimal
financial resources and difficulty in obtaining foreign currency to purchase
subScriptions. They are also often limited in access to journals due to
small library holdings or lack of transportation to reach libraries.
Despite this, ARC scientists read approximately 2 1/2 journals regularly.
Access to fe]]ow colleagues at nther stations, institutions, or nations is

a]so 11m1ted’due to restricted travel opportunities and minimal telephone

serjipg fEffect1ve agricultural research policy must address the

importanéé"of the scientific communication system, its integral relationship

wichthe;goalJ and products of agriculture and agricultural research, and

the potent1a] conflicts in the present system.



CHAPTER 5
GOALS AND BENEFICIARIES OF AGRICULTURAL RESEARCH

Research Goals

Agricultural research 1s, by def1n1t1on, a goa] or1ented act1v1ty

This is implicit. in, 1ts strong mission or1entat1on.5 Howeve“'

goals ut111zed 1n;f research program may d1ffer markedly from;program to

program, d1sc1p11ne to d1sc1p11ne, and sc1ent1st to sc1ent1st‘:>In add1t1on,
sc1ent1sts' percept1ons of research goals may d1ffer s1gr1f1cant1y from
those of adm1n1strators.r In order to assess the re1at1ve 1mportance of

various research goa]s for scient1sts 1n the ARC’]

I

‘R11st of 10 common

un11ke heir: counterparts 1n the Un1ted States, ARC sc1ent1sts take a broad
‘search goa]s 1n the1r own work In fact, these scores may

under‘tate the d1fferences, glven the narrower range of d1sc1p11nes present

in the ARC

leferences w1th1n ARC

In order "*whether there were any d1fferences in the ranklng

of research goa]s by groups of'sc1ent1sts w1th1n the ARC the sc1ent1sts

48
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TABLE 5.1

Sudanese 2
, Scientists — ~ Sudanese
Total 1 2 3 . Students
Goals . - (n=71) (n=30) (n=16) (n=25) (n=25)
Increase Agricultural Productivity 4.5 3.9 4.7
Develop New Knowledge or Improved S
Methodology 4.3 4.6 4.6
Decrease Production Costs of Farm AN
Products 3.9 3.7 3.8
Improve Level of Rural Living 3.6 4.2, 4.6
Protection from Insects, Disease i s
and other Hazards 3.6 3.8 4.3
Protect Consumer Health and o G
Improve Nutrition 3.6 4.7 4.2
Promote Community Improvement 3.4 4,2 4.2
Expand Demand by Developing New
Products or Enhancing Product o L o )
Quality 3.4 =3.0 2.9 4.3 3.9
Expand Export Markets 3.2 3.1 2.9 3.6 3.5
Improve Marketing Efficiency 2.6 2.4 2.2 3.2 3.5

a Group 1 agricultural scientists at Gezira and Shambat, Group 2 scientists at

remote regional stations (Hudeiba, Kadugli, Kenaana, New Halfa, Rahad, Sennar

and Yambio), Group 3 scientists at the commodity stations and specialized centers
(Food Research Center, Forestry Research Center, Gum Arabic Research Station,
Fisheries Research Center and Wildlife Research Section).

b Scale 1 to 5; 1 of no importance through 5 of highest importance.
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were divided into 3 groups. The flrst group*was composed of sc1ent1sts at

the Gez1ra and Shambat stat1ons, the seco

reg1ona1 stat1ons wh11e the th1rd"group representedpthe commod1t/ stat1ons‘
and spec1a11zed centers.

There 1s a cons1derab1 ~subs

research goals for these
stat1ons (groups 1 and
their primary goa];f

" stations (group'2)711ste

sc1ent1sts from group‘3\~ 4
the other hand, v1ewed consum _‘}and 1mproved nutr1t1on, deve]opment
of new knowledge, new products, ommun1ty 1nprovement, and 1mprovement of
rural 11v1ng, respect1ve1y, as he1ng more 1mportant than 1ncreas1ng
agr1cu1tura1 production. Th1s 1s a d1rect ref]ect1on of - the commod1ty and
spec1al1zat1on or1entat10n of the group 3 stat1ons (Tab]e 5.1).

Sudanese SC1ent1sts Compared to Sudanese Students

The’Sudanese students present]y enro]]ed in Un1ted Statesbcoljeges‘andf

”terms.o 5p"or1ty. To 1ncrease agr1cu1tura1 produ
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was not considered by the students as being as important as most of the

other goals (Table 5.1).

The Sudanese students,

that this new ,huﬁst of the ARC in the western Sudan . rjng;a greater

d1vers1ty 1n1the”perce1ved pr1mary goa]s for agr1cu1tura1 research

Sudanese Sc1ent1sts and Students Compared to U S Sc1ent1sts and

Internat1ona1 Sorghum Sc1ent1sts

Both the Sudanese sc1ent1sts.and students: have genera]]y the same goa]

_prior1t1zat1on as U.S. sc1ent1sts (Tabl.

prev1ous f1nd1ngs wh1ch compared

agr1cu1tura1 research Both groups of sc1e't1sts v1ewed 1ncreased

Western 1nst1tut1ons. G1ven th1s

‘ wthls s1m11ar1ty of researchp

sc1ent1sts'1n;d1verse sett1ngs WOuld have s1m11ar goa]s for the1r research:



TABLE 5.2 .
Goals. of: Agr1cu1tura1 Research

Sorghum Scientists®

i Developed Developing ’5-’;;U;S. cl Sudanese Sudanese
. Tota] Countries Countries -Scientists Scientists Students
Goals: (n—103) (n=39) (n=64) - (n=1431) (n=71) (n=25)

Increase Agr1cu1tura1

Productivity L \ ‘4.6 4.7 3.9 4.5 4.7
Improve Level of Rural- L1V1ngg1 y : 4.2 3.2 3.6 4.6
Protection from Insects, i . i T AL TN

Disease, and Other Hazards{ 4.1 4.2 3.5 3.6 4.3
Develop New Knowledge or . - e i R b

Improved Methodology - 4. 4.1 4.4 4.3 4.6
Decrease Production Costs of ) S A L o

Farm Products ‘ 3.6 3.8 3.6 3.9 3.8
Protect Consumer Health and T S T RNy )

Improve Nutrition ‘3.6" 3.6 3.2 3.6 4.2
Promote Community Improvement. 3.4 3.8 2.5, 3.4 4.2
Improve Marketing Efficiency - 3.3 35 2.4 2.6 3.5
Expand Demand by Developing '

New Products or Enhancing ; . L A

Product Quality ' 2.9 3.0 3.1 -3.9
Expand Export Markets 2.4 2.4 +2.3° . 3.5

a Sca]e 1tob, 1= no 1mportance through 5 h1ghest 1mportance

b Marcotte, Busch, and Lacy, 1983. Internat1ona] Sorghum Sc1ent1sts 1n attendance at the Sorghum 1n the 805
Conference, Hyderabad India.

€ Busch ahd'Lacy,~1983.

29
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Desp1te th1s genera] agreement on: goa]s,.however, there are a number of

1nterest1ng dlfferences among these groupyﬁof sc1ent1sts. F1rst Sudanese

sc1entlsts, and sorghum sc1ent1sts andfpart1cu]ar1y Sudanese students rate

most: goa]s hlgher than the U S sc1ent1stsrand v1ew a broader range of- goals

as 1mportant 1n the1r research For_gxample, the sorghum scientists in both

untrles as we]] as the Sudanese students

the deve]opedfand’devellu

rexpand1ng demand and export;mar t were“cons1dered more 1mportant by thed

Sudanese sc1ent1sts than the other groups. This is pr1mar1]y due to h1ghj
ratlngs of these goals by group 3 sc1ent1sts. F1na]1y, the broad goal of?

promot1ng commun1ty 1mprovement was cons1dered a substantlally more

1mportant goa] among dev o ng cwuntry sc1ent1sts han among the developed

country sc1ent1sts. - "rue forthe sorghum sc1ent1sts as. we]l as for

compar1sons between th
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background and those without this background. The most 1mportant goals for

both groups were to increase agricultural product1v1ty and to deve]op ew'
knowledge or improved methodology (Table 5.3). The least 1mportant ;
both groups was to improve marketing efficiency.' However, thdsefsC1e xu_ff?
with farm backgrounds did see the goal of improving the 1evelvof ruraﬁ?
11v1ng as cons1derab1y more important than their nonfarm colle T
sc1ent1sts of farm background also consistently rated all go h1gher‘than

those sc1ent1sts from other backgrounds. The occupationalxpattern of

fatherc of the Sudanese students in the Unlted States 1s generally s1m1lar B
to that of the ARC sc1ent1sts. However, there is a greater percentage w1th
farmrbackground;(44%).‘ The slight influx of scientists with this family
backgrbnnd may'tend to broaden the range of goals seen as important for |
agricultura]nresearch.

Beneficiaries

As prev1ously stated, agr1cu1tural research is a goal or1ented

act1v1ty,,the prlnc1pal goal of wh1ch,‘as def1ned by the ARC sc1entists, is

the principal audience appears consnstent w1th the sc1ent1sts' qoai of
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TABLE 5. 3
Goals for Agr1cu1tura1 Research by Father s Occupat1on

"Father's 0ccupat1on

Farm b , -
T Background Other® ';Total;,
- Goals ~ - | (n=24) o (n=47) (n=71):
Increase Agricultural d S o
Productivity 4.8 4,4 4.5
Develop New Knowledge or o o et
Improved Methodology 4.5 4.2 4.3
Decrease Production Cost of P Lo s
Farm Products 4.0 3.9 3.9
Improve Level of Rural Living 4.2 3.3 3.6
Protect Consumer Health and S e £y
Improve Nutrition 3.9 3.5 3.6
Protection from Insects, L i L
Diseases and Other Hazards 3.6 3.6 3.6
Promote Community Improvement 3.6 3.2 3.4
Expand Demand by Developing New L S i
Products or Enhancing Product ) e A
Quality 3.6 3.3 3.4
Expand Export Markets 3.7 3.0 3.2
Improve Marketing Efficiency 3.0 2.5 2.6

3 Father's occupation when scientist was:16"yéa?3'01d
b Farm background included farm owner, farm tenants, farm laborers.

C Other includes the following occupations: educat1on, bus1ness/merchant,
government; religious, skilled labor; unskilled labor; other

d Mean scores, 1 of no importance to 5 of highest importance.
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'tidoes dev1ate somewhat

1ncreas1ng agr1cu1tura1 product1v1ty.” However,

from prev1ous stud1es on agr1cu1tura1 sctent1sts.'vFor examp]e, the most
1mportant perce1ved;aetua1 benef1c1ar1es for Un1ted States agr1cu1tura1
sc1ent1sts were 1arge farmers and the genera] pub11c, followed: by other
scientific d1sc1p11nes,,sma11 farmers and agribusiness. Add1t1ona11y, 1n
that study there was m1n1ma1 differentiation among beneficiaries (Busch and

Lacy, 1983;;67 68)

TABLE 5.4 o o |
“Agricultural Scientists' Perceived Beneficiaries of
Agricultural Research .

" “Scientists Responses

‘Beneficiaries - " Number  Percent
Farmers 29

Industry

‘Extension/Government "

General Public o
sStudents/Un1vers1t1es“
Proiects '

Infdrmation Diffusion’

To determ1ne the: method by‘

'ch'the sc1ent1f1c 1nformat1on was

d1ffused to the aud1ence, we aske thevsc1ent1sts how the1r aud1ence

rece1ved the 1nformat1on.,4jht e_f1ve major methods of diffusion (Tab]e;

5.5) The most popu]ar method,by»wh1ch information was disseminated was



57

‘that of. reports and pub11cat1ons. Ironica11y, the World Bank reports that
adult 11teracy 1n the Sudan 1n 1975 was only 20% (Wor1d Bank, 1980) |
Consequently 1n most 1nstances these reports could not be ut111zed by
farmers even 1f that was the 1ntended use of these pub11cat1ons. AThej

second most popu]ar cho1ce was d1ffus1on through extension. G1ven the

ser1ous d1ff1cu1t1es that have befal]en the Sudanese economdsand thejf

these ways;

" TABLE 5.5
“Method by Which Beneficiaries Rece1ved Informat1on

Information | ~ Scientists Responses -
Method - . Number Percent

Reports/Pub]1cat1ons

Extension - ‘

Meetings

Schemes

Walk=-in

Seminars .

Administrative
Sections

Other

3 Does not “equal’ 100.0. due to rounding.
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The problem of adequately and effuct1ve1y reach1ng ‘the. perce1ved c]1ent:

groups

is recogn1zed'b' many sc1ent1sts 1n the ARC.

missio

‘ st s Suggest1ons ‘to Improve Effect1veness of . ARC
' .Informat1on D1ffus1on to Farmers

e S Scientists Responses
MethodAbf Improvement ~ Number . Percent

Forma11ze Linkage of ARC

and Extension 36.4
Improve Extension RN - 14.5
Meetings/Personal Contact -.14,5
Demonstration Farms 12,7
Demonstrate on Farmers B

Fields 12.7.
Training for Farmers *'79;1:

100. . "

3 poes -not equal 100;0%: due “to rounding;
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ana1ys1s of theperce1ved goa]s, benef1c1ar1es and methods of 1nformat1on

Conc]us1on

The data reported on perce1ved researc:*‘oa1s"ahdfbeheficiarﬁes”sdﬁgest

“fpotent1a1 and. fundamenta] anoma11es in the-roie of agr1cu1tura1

research 1n the Svdan.. The f1rst potent1a1;problem concerns the erce1ved<

benef1c1ar1es. Sc1ent1sts see farmers S the aud1ence for the1r research;f'

yet havexJ1m1ted or nonex1stent commun1cat1on links w1th these potent1a1

':on research goa]s.- Sc1ent1sts‘v1ew certa1n

benef1ts of research to certa1n groups.l However, th1s simp]y is ‘not: true._
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agricultural commod1t1es at Tower prices, and (3) perhaps consumers.

However,;’ 'th ”S“”nt that food qua11ty and nutritional goals are generally

neg]ected noiAenef1t may accrue to consumers. Similarly,

emphas1s oh-rese_: hgtohexpand export markets may benefit certain export
crop farmers at the same time as it may raise prices for food crops among
local consumers. The promot1on of community improvement may also cost some
groups and benef1t others. For example, crop and livestock protection may

be effect‘hely'*ccomp11shed through the use of chemical sprays but such

chem1calsv'axialso;1ncreasx'health hazards to farm workers, rura] residents,
and ultim
Inhoon ;ﬁnaij -the ui every goal involves costs and benefits.

It may aobea that theQSolutio q ;q;qé9e1op a system that maximizes the

benefitsi d m1n1m1zes the costs7o‘HoWever, this approach only addresses the

issue of the outcomes and 1gnore§'the issue of beneficiaries and those
likely to 1ncur costs. No s]mp]e economic cost/benefit analysis can resolve
this fundamenta] prob]em. These comp]ex issues highlight the need for a

more 1nformed comprehen51ve agr1cu1tura1 research policy.



CHAPTER 6
RECOMMENDAT IONS

The following recomendations emerged from the study. Some are based
upon specific observations and comments received from scientists and/or
administrators. Othec:s emerged as we conducted our interviews and analyzed
the data. “hile we stand behind our recommenuations, the reader should be
aware that they were developed following rolatively short visit to Sudan and
should be tempered by the knowledge and cpinions of those with greater
experience within the Agricultural Research Corporation.

For the sake of clarity we have arranged our recommendations in several
sections.

A. National Organization and Coordination

1. Many scientists identified the need for a coherent national
agricultural research policy. They often felt unsure about the appropriate
directions for applied research. The appointment of national coordinators,
and the creation of a policy committee composed of national coordinators and
station directors, chaired by the deputy director for prograns, begins to
address this issue. We suggest that this committee could be assisted by an
advisory council representing various parties interested in agricultural
research (e.g., the regional ministries of agriculture, production schemes,
farmer organizations, other relevant ministries, etc.). Such an advisory

council should be hroad in scope, covering all of the affected

61
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constituencies and ensuring that divergent views on research policy are

heard at the nationa] level )

priorities and the tralnlng needs of futu

In contrast, a natlonal policyﬁshould ot ‘attemp dictate”the4terms

of spec1f1c research proJects to partlcu ar SClentlsvS, r sh uld 1t ignore

the 11m1tat10ni 1mposed upon any changes in d1rectlon by the very tra1n1ng
recelved'by_current sc1ent1f1c staff Flnally, a national agrlcultural
research po]lcy should be 1mplemented gradually and changed gradual]y so as

to ensure that ongOIng proJects are brought to successful completlon before‘f

new ones'” ejattempted. Only in: th1s manner can the cumu]at1ve character of
'sc1ent1f1c;programs be ensured.;

The recent development of reglonaIlenlstrles*of”agrlcultureﬂb

betweeﬁﬁARC‘statlons'located in these reglons and the respectlve m1n1etrtes

sheu]d e abtlvely pursued.' In addltlon, in some reglons lt may be. possibley

to create reglonal advisory counc11s to: ensure the relevance of research to


http:councils.to

regional needs. . Reglonal representat1ves should sit on natlonal .policy

....

committees.

3.

systems may be organlzed by dlscrpl1ne, by commodlty, and by tarmlng’
system, Hlstorlcally, the first two of these orlentatlons have beenh
developed durlng,the_lastucentury. _In,some countries experlment_stations‘r‘
were organized‘around~commodities (chiefly export crops such as cotton, |

rubber, coffee, etc ), wh1le ln other countries research was srganized

along d1sc1pl1naryll' es:(e g.,:plant pathology, hortlculture, agronomy,

example, neglect of the d1sc1plinary dimension may lead to weakened

relatlons w1th organtzat1ons such as the Soi.l Survey, and may inhibit -
sc1ent1sts‘;ab1 n:keep up . w1th the (largely d1sc1pllnary) sc1ent1f1c.
llterature. aIn contrast,'neglect of the commod1ty dlmen51on may lead to
d1sc1pl1nary fragmentatlon such that, for example, pest control
recommendat1ons produced by entomologlsts are incompatible with cultivatlon‘
practices recommended by agronom1sts. Flnally, neglect of the farmlng

systems d1mens1on inay lead to an lnappropriate m1x of commod|t1es, plantlnq

t1mes, and labor requ1rements such that the labor needs areﬁmagn1f1ed gﬁ

opportunltles for multlple cropplng‘are passed over, etc.;A



64

effective agricultural research program must include some aspects of all’
three orientations.

4, The Western Sudan Agricultural Research Project (WSARP) needs to be
better integrated into the ARC. As is well known, this project was
specificelly designed to provide a farming systems approach that would be
pértiéular]y effective in reaching low income farmers utilizing traditional
practices in unirrigated agriculture. Aithough scientists joining the WSARP
team have themselves been educated in a particular discipline, still a
difference in approach is reflected in the scientists"perceived research
goals. WSARP scientists‘ahdfthOSe at other outlying stations view a wider

range~of’goals as impdrtaﬁijfd their research than do the scientists at

Shambat and wad Medani Bquirtue of the distance of the WSARP experiment

statlon syteS‘from ho fheEEest as well as the newness of the venture,

relatrye}y”iq ntion as'been paid to the 1mportant problem of

,VkSudan research 1nto the‘]arger mlsS1on of

the ARC;

for 1ntegrat1on wy]l be magn1f1ed. If hand]ed properly, thIS‘may e an-
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systems approach to the Western Sudan and the commodity and disciplinary
approaches to the Eastern Sudan is likeTy to. 1ead to sharp divisiOns in the
ARC and to hamper progress towards the creat1on of a fully 1ntegrated
organization. We be11eve that 1t is important that this issue be tackled
now rather than several years later. The inherent difficulties involved in
joining the two parts'of”the system need to be resolved while organizational
forms are relative1y‘heu and uhentrenched Leaving the issue for future
reso]utlon 1s llke1y to make the problem far more. 1ntractab1e.

5. Nh11e the need for research on exper1ment statlons should not be

1gnored the ARC should nge serious cons1derat1on to the use of(the Farm1ng

Systems Research (FSR) approach at all statlons. ThlS m1gh‘ actua1ly he]p

to a1lev1ate the current strains on statlon budgets by movung some=port10n ;

o farmerst

of the research off the statlon (where n1red 1aborwls£necessary).

ag ater apprec1at10n

,oordinators.‘ Many
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older sections. In add1t1on, these stations are somewhat d1fferent 1n the1r;
organ1zat1ona1 structure, mission, and perceived goals for research than the?
other parts of the ARC. " Consideration should be g1ven to the appo1ntment of*
national coordinators in each of these areas in order to more effect1ve1y
integrate them into the ARC. Such coordinators would not on]y speak for

their respective sections at nat1cna1 meetings, but wou]d a]so he1p”to

utilize the serv1ces of these sect1ons in support of o he

prOJects. For example, agronom1c research‘on m1llet m1ght be.better.

heads. The current situat1on 1nvitesﬁpotent1al organ1zat1ona1 problems.

First;{copﬁw1nators lack a separAte'budget and must depend upon station

'econd} wh11e coordinators make

d1rectors or"ect1on heads For suppo

recommendat1ons for national budgets, they depend upon section heads for

the1r ownrresearch programs. By~moresc1ear1y del1neat1ng the roles and_

responsibil1t1es of these nat1onal €00 Aators, potent1a1 confl1c S
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would lead to more collaborative efforts and increased awareness of
potential sources of funds. Other advantages would include increased
overall visibility of the ARC and greater ease in reaching the headquarters
for most members of the ARC and other visitors. Finally, such a move would
eliminate the perceived bias towards the Geziravstation and reduce confusion
over the lines of authority. Resistance to the move has been voiced and the
reasons need to be carefully explored. For example, one concern among some
scientists and research administrators at Wad Medani is acress to comparable
and affordable housing in Khartoum.

j19 In the 1977 Jolnt Team Report it was recommended that "an

agricultural research sc1entlst with demonstrated capab1l1ty and experlence

consultant to. ass{st the Dlrector General w1th the overall organ1zat10n and

. managhment oprhe ARC " The ARC was fortunate to recru1t Dr._James Riley

for that pos1t1on.

Ut1l1zation of h1 pert:se n“xgrlcultural research

adm1n1strat1onﬂcould'be expanded eveyffurth urrently the case.:

For example, hlS knowledge and exper1encefwou;,3_“ fnieffect1ve_add1tlon3to

agr1cultural pol1cy meetings.

B. Manpower Tra1n1ng

env1ronments,'o‘*partlcula commodlty needs' The ARC ltself has been

organized into reglonal statlon},;commodity stations, spec1a,_
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and testing sites. As a consequence a number of stations lack a critiCalf
mass of staff, as well as funding necessary for the effective conduct of
research. The ARC needs to review the overall organization regu]arly to
determine whether and where to consolidate human resources most effect1ve1y.
11. A second manpower issue is the congruence between the training and
experience of the scientists and the overall needs and priorities of Sudan.
For example, shifts in national emphasis from export and/or cash crops to
food crops for national consumption and vice versa require continuous
reexamination of available human resources and their allocations,

capabilities, and limitations. The nature and balance among various

d1sc1pl1nes also entails regular reassessment. Clearly, thejpro es “of

tra1n1ng sc1ent1sts and other research staff requ1res a constant‘rev1ew"of

'effect1veness.. Therefore, on

in research management., As suggeste earlier

pr10r1t1es.5 Furthermore‘ they
government who g1ve di'“s | my, manage the research

budgets,‘and ma1nta1n effect1ve contactfwlthftheir own sc1ent1sts and staff

13. A]though the ARC hase: “latjvely Iarge and var1ed sc1enthf1c

staff it has a serious shortage of well tra1ned technic1ans., Th1s shortage,
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has at least two componentS°* F1rst, 1t' s:difficult. to.

attract - technicians
graduating from techn1cal schools or eet

opportunities w1th1n the ARC Second;}sjhce“gchhlf[n

three year post secondary programs, they feel nearly as: wetl qual1fied as
assistant scientists who have bachelor's degrees. These factors coupled w1th
relatively low salaries encourage a high turnover among technicians. The
recommendation of one scientist to establish a technical secondary school to
train.agricultural‘technicians for the ARC appears to be a promising

comp]ement,to the current,on the Job tra1n1ng. In add1t1on, a career ladder

Agr1cu1tura1 Research 1n Dry;Areas) n,péht)cular;ﬁtheaARCiShOuldastronglyd,
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encourage scientists to write master's theses and doctoral dissertations ‘on
subjects of direct concern to the ARC and Sudan.

C. Research Funding and Organization

15. Foreign governments and private organizations occasionally make
funds available for agricultural research on both a programmatic and
individual project basis. The ARC should consider the best means to
identify such sources on a regular basis, to inform appropriate
administrators and scientists, and to assist in the procurement of these
funds.

16. Cons1derat1on should be g1ven to the formation of a small research

fund w1th1n the ARC that would be allocated compet1t1ve1y. These monies

complement the st't’on_ und1ng and those funds ava1lable from the

Nat1ona1 Counc1 ‘ T, esearchtand could be used to elther support 1mportant_

department ha1rman based on the current needs of: the" sect1on. Therefore,

18 The ARC should be perm1tted hﬁ

exper1ment”; ]ots and to use. the proceeds to supplement%th ‘generI;

operat!ng budget.l At the same t1me, the ARC is urged not to; convert
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experimental plots into production unitshtprjthfs'wou1d undermine the' \
central mission of the ARC. | |
19. The large irrigated production schemes rely on the ARC for a

continuous infusion of new research results and often place heavy demands on
the researchers. These schemes should be encouraged to lobby on behalf of}
the ARC among the government agencies responsible for research funding.
Further, we concur with scientists who believe that all the schemes should
provide a direct though unrestricted contribution to the research program.

5 20. Currently each scientist conducts separate discipline-oriented
field experiments. This often results in several experimental plots planted '

in the same crop at the same research stat1on. The poss1b1lity -and

v1ab111ty of d01ng 1nterdlsc1plinary"p1e1d research on these exper1menta1
p]ots should be exp]ored hie
costs. of the f1e1d rese'f”
per1ods 1n the research (e.q.
promot1ng interdISclpllnar

resu]ts wh1ch are appl1cable ac' S

D. Commun1cat1ons

_Administration-Scientist

21.

statlons is extremely poor.r Sc1ent1sts”and ‘research. administrators must:

spend hours days,

‘ re]atlvelf:

commun1cat1on.
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22. Communication between scientists and administrators needs to be -
improved. Currently, many scientists are unaware of the efforts of
administrators to secure funds and improve the position of the ARC. As a
consequence, they are highly critical of that effort. In addition, many
scientists believe that their problems and their research efforts: are,not

fully appreciated. In part, this appears to stem from one or more of three

el:d

sources: physical dlstance from ARC headquarters, be1ng in a subJec 3

newly added to the ARC, and be1ng a young or new member of the staff and
therefore lacklng 1nformal contacts. These problems may be ameliorated by
more frequent v1sits to remote stations by senior administrators, and by a

"state of the ARC" address and quest1on and answer session for sc1ent1sts at

the annuaifm 'ting.‘

Among‘Scientlsts

'mCommun1catlons among the sc1entlsts 1n d1fferent research fields

is. current1y ]1m1ted A newsletter or 51m1lar type commun1cat1on cou]d

prov1detwc1ent1sts w1th summary lnformatlon of recent sc1ent1f1c

developments ‘nfthe ARC, new products, methods, meet1ng announcements, etc.

- The annual research meetlng at wad Medan1 15 more a demonstration

tific: meetlng' ”Prev1ously this meet1ng was

:~sc1ent1sts to d1scuss the1r research

problems., Serlou consideration: shou1d be g1ven to re1nst1tut1ng an annua]

en. buried: in, annua1 reports. These S
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even to co]leagues, let'a]one‘farmers.‘<TheﬂreViVa1¢ofjthe&50danudourna1 of

Agr1cu1tural Research should be a hlgh pr1or1ty.,

26. De]ays 1n the pub11cat1on of annual reportSFmakeﬁat*d1ff1cult for

supported by foreign a1d

28.= Sc1entists report “few ‘contacts

key publ1cat1ons from francophone Afr1ca 1nto Enq11sl, r 3ﬁfff,
promot1ng cross natlonal contact w1th1n Afr1ca.

w1th Farmers

29 The effectlveness Of,themAch.~.

a) A flrst step m1g

1mproved
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b) Alternatively, the ARC might create positions for "agricultural
development specialists" or "Farming Systeins Research specialists." The
role of these specialists would be tc ascertain the needs of farmers and
translate them into researchable topics. c¢) Another strategy would be to
conduct more research on farmers' fields. Many researchers expressed a

W1111ngness to do th1s but transport constraints limit the feasibilty of

E. Promot1ons’

“"ejiSomefsc1ent1sts are currently being penalized for pursuing a Ph D

contrrbut1o q organlzatlonal and national agr1cu1tura1 goa]s. ‘Annual

awards to c1ent1sts whose on-farm research directly contributes to farm

produc 1on,m1ght‘be 1nst1tuted with these awards taken into cons1derat10n

for promotion.‘hAdd1t1onally, scientists might be encouraged, in both new
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projects and annual reports, to demonstrate the reilevance of their work to

organizational and national goals.

F. Equipment

32. The equipment and tools needed for research were seen by
scientists as the most inadequate research resources in the ARC. Obviously,
more funding is needed for equipment. In addition, in some instances better
utilization of the existing equipment could improve the situation. Some
stations are run as aqgregates of projects with little equipment sharing.
Station programs need to be better intearated with equipment seen as station

prOperty rather than the property of a sincle researcher.

' 33. In addition to specialized research equipment, there is a need for

tnréeftypes of general use equipment: a small computer to handle statistical
needs, copy1ng mach1nes for the libraries at Wad Medani and the Food

Research Centre, and a radio communication system..

G." Conc1u51on

534 The current situation in the ARC combines opportunity with the

L"n'of 1nadequate resources. The staff, soon to be augmented by
add1t1ona1 co]leagues, is generally well trained an” h1gh1y committed to

-‘§P ”h in agrlculture.” However. the. fac111t|es, s pp]leS, and

.'other research resources are 1nadequate, even fo””the’ resentestaff
, fhuman

CIF all
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remaining scientists and would enable those scientists to conduct:a’ limited

small scale program.

the Sudanese government and to other potentialffundlng agenc1es. It'1s not

enough to prov1de funds for tra1n1ng Af#new sc1entlsts and technicians.

Budgetary support for: operatlonal osts other than salar1es is essent1al but

often neglected. Tra1n1ng and staff development should be matched to the

prov1s1on of recurrent funds and‘capttal 1nvestment. Consequently, 1nfuslonx

of adequate fund1ng and resources for current operat1ons, as wel Ff‘;_ r.

1nst1tut1onal development ln the ARC. should be a h1gh pr1or1ty:o thhf

Sudanese government and other agenc1es 1nterested in agriculturaw;

developmentbln thevSudanu
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METHODOLOGICAL APPENDIX

Data Collection

" The .research conducted for this Report on the Sudan Agricultural
Research Corporation involved a»variety'of sources of information. The
sources included reviews of historical materiais, reports and government
documents,?adseries of ‘on site interviews of about two hours each with 62
ARC scfentists, 9 questionnaires returned fron ARC scientists whose
worksitesxwere“not*visited'“and approximately 20 interviews with research
adm1nlstrators and governnent offic1als.

The statlst1ca1 resu]ts reported about Sudanese scientists were based
on responses to those 1nterv1ews and quest1onna1res., The number of
respondents (n 71) represents approximately 55% of the ARC scientific
staff on s1te 1n the Sudan.\

Addltlonally, quest1onna1res were. sent to approxtmately 50 Sudanese

students enro]]ed 1n un1vers1t1es 1n the Unlted States between September
1982 and May 1983.5 Of those 50 students, 25 were being supported by the
ARC, with the remainder being supported by other government or private
organizations; The response rate was approximately 50% (n = 25).
‘Forla~number Of sections of the report, this information was compared
to 1nformat1on prev1ously co]lected on 1431 agr1cu1tura1 sc1ent1sts in
Un1ted States pub11c agr1cu1tural research institutions (see Busch and Lacy,
1983), and 103 agr1cu1tural scientlsts from developed and developing |
countr1es in attendance at the "Sorghum in the 80's" conference held in

Hyderabad, India 1n'1981,
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Data Analysis

Conventional statistical procedures were utilized to analyze
quantitative data. In addition, a rich body of qualitative informatiohﬂwas;
gleaned from the lengthy interviews. wh11e some m1ght argue that the

non-random nature of our sample makes stat1st1ca1 1nferences problemat1c, we

quest1o1haires ahd other aspects of'the 'study are available from. the

authors,



