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Mls report contains:
1. An analysis of scientific manpowe training needs for agriculture and

food crop Production in Fenya.2. A ten year prgram for training and develcpre t of scientists andmWnge L-s o agriCUltil research in KMrna.3. A feasibility analysis of placen, prospects, availability of
t~ainees? imact Of serdiir research officers for tz'anItaihee retetin probabilitie. 

aznd 
4. Implwentation plans for aternative levels of funirng, with numberof trairaes, by category and esti/ ted costs, 1987-1996.The Present level of trainin of the manpower assigned to yanyanagricultL resear is grossly inadeqate to provide the scientificinformation and technology necessary for increasing food producticn needed inthe year 2000 and h-Ycd. At prsent rates of growth the population of kenyawill double in 20 years. By 2025 it 

million in 1986. 
will be about 80 million compared with 20The G0K task force on the National Agricultural Research PlanSmiMarizes the situation very succinctly as follows:1. "Irnriew of the fact that a postgraduate degree, at least to the !Sc levelwith.scm taining in research processes and methodologies, is regarded asPrerequisite trainin for a research officer, it is clear that theriJority of rmsearch scientists in the system a inadequately quajified.This situaicn is also aggravated by the fact that most of thosescientists are assigned to ftntions for which their basic training has 

2. 
not in any way oriented them.","1... many of the technical officers and tectmical assistants designatedasare in fact not adequately or specificaly trained for the fumctions theyperform or are 

3. 
expected to perform.,,

Training isoalso needed in 
 skills of servirg officers in

,... 

the areas oforganizaton and manae of reseach, research planning andPrgraingr research methodologies ad skills develop.nt, m='itirT andevaluation proceajs ax research reslts ccm nication.,,Of the 43 plant breeders assigned to all food cnrp prodtion 4n 1986, notone has a PhD degree and cnly 10 have an Msc degree. Of the 281 total reerchofficers in food crop Prducticrn there were only 5 with PhD degrees and 80 with 

http:develop.nt


Mc degrees. A discipline by discipline assessment of those needs indicatesthat there should be 155 Phbs and 126 MScs. BScs do not meet the MinimmrecqluLemnts for crop p.ducn reSearc.In se.-sicnalpaper #1 of 1986, the GOK says "food security remainsobjective of the government. The a majorountry will continue to be self sufficientin maize, beans, pctatOes, vegetable, milkc beef and meat Products, and otherfoods" and "first and formst, researh ust be CO entrated these cropsanand those kinds of fars on which the strategy depends mo-t heavily.Priority is The firstmaize and especially maize grown by smalholde.
To meet these goals requires an 
irciease in maize prouction of 109% bythe year 2000; wheat, by 80%; horticutural crops by 169%and milk by 125%.To build the food crop prouction research scientists staff to needed
levels would require training an additional 224 
 PD's and 259 nces.hisamunts to 22 
PhD's and 25 Mc-s per year for the next decade.
The present annual rate of training for scientists in agriculturalrearc-h iS about 8 PhD's and 30 McS's. By 1996,Put about this rate of training would322 MIc's into the total Kenya National Agricultural Research System.But it would put about 83 PD's into the system, less than half the nmber
needed for food crop production alone.

Te GMWK 
 R and other reports have analyzed total training needs forA.icjltx j esearchdg In addition to training research personnel for Msc andMD. degrees, Dr. James Matata, NAM, indicated that mo-tivatg andstimu-.lating tii erince is needed for researoh managers and researchsci.'tsts who need Cont-nuous updatin and motivatin.Te folling training prorm for gricu a researc scieitists andmanagers and technicas is needed. It calls for:1. Short term training for 40 research station heads and administrators atU.S. agricult=al experimnt stations. 

2. Training 100 Ph2s in the United States.3. c=rluct of PhD thesis research in Kenya on Kenya roblems, and funding themajor professor to ccme to Kenya to help the student organize his/her
research project. 

4. Training 54 MSc's at the University (f Nairobi.5. Providing 40 2nd year Mc thesis research fellowships to CIMMT. 

x 



6. Short term training for 40 reseat-d, station heads and administrai-,rs at 
7. 	

U.S. agric itrl emeriment statizu.Training in research methodology fndaentals for 450 BSc's and Diplomates
at Egerton College.

8. Training in research analysis and write-up for 400 junior research 
officers at Egerton College.9. 	 Brinigi one 	leadinr scientist per year to enya to conrut a prmrm for 
'0 Kenya scets n the C.±tlzy edge Of sm impotant field ofagricultxa research.10. Sending 6 agricult-mal research scietists per year for 6 mmths to workalonside U.S. agricultural research scientists in their progra.11. Prvding 2 visiting professors per year to the University of Nairobi tosupplement the teachl-M prcgram in scientific disciplines where the UNBI 
curriclum needs more stren~gth.12. Providing on-the-job training for technicians responsible for repair andMlintea of scientific eqUipmnt.

The faculty of the college of agriculture


University of Nairobi is 
(crop production) at the
an urderutilized national resource. 
 In 1.984-85, itconsisted of 63 people fcr an udergradte enrollmenPostgraduate stI 	

of abot 400 and 150 . Of these 63, 43 had PhD degrees, 25 of which were fromexcellent LIand Grant universities in the 	United States. Tm 	crop sciencedeartmnt consisted of 17 faculty members, 14 with PhD's, ll from the U.S.' cost ftlding is needed to take advantage of this rich nationalresource, to provide needed agricultural re-earch for Kenya,research based training p:rm for post graduat 
to provide a
 

student 
 and 	to incor;oratethe University of Nairobi more effectively into the Yenya National Agriultural
PPesearch network. 

The MSc Program of MBI is a taught program and exceptit has sometims, taken 5 years 	
for the fact that

for 	a stdent to ccmplete his degree is well
accepted as to quality.

The -hD Program at UNBI 
people in Na 

is not a taught progrm; consequenty nmeroussuggest that s dents be sent to the United States for their PiD 
tra h± 
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At the levels oltlined above, the training conent of this proram wouldcost 22 million ollazs total for a 10 year period.
el1nts of 

By rdcing the trainingthe prra m by about 40% total cost can be reduced to aboutmillion. $15This level of training wmld be adequate to cover the developnent ofmanagers and scientists needed for an exellent maize and soru= research
Prcram during the next 10 years.


In 1986, there were 
1.92 people with mc degrees in the total NARS. Withthis Mmber plus 30 new MSc's being added to the NAPE annually, there wmuldsm to be an adequate pool of MSc's frm which to draw PhD candidates.REival of scientists from the ongoing ptgr

is inevitable if they 

to send them for trainring
are to be trained. 
reduced to a minim by 1) havin phD 

The inpact of this removal can be
 
mndidate do their thesis research
Kenya on problems inof Faeya Agricultur, 2) fillincr positicns vacated bywho go c'sfor PhD training with ESc s have Just returned form training.With present pay scales in the NARS, it is unlikely that trained pD's canbe retained in the syst. 


this situation, hmwver, 
Rather than not serd people for pnD training in
it would be advisable to raise the pay scale for hD'sin research high enough to keep them in the positions for which they are 

trained. 
The MATZ has well dedfine and well rn ystem for recruiting andapproving candidates for training. 
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Ih~orlUCTIw
 
This report was prepared in fulfillment of Contract No. PIO/T 615-0510-3­

60016, National Agricult~ral Project Paper, Huanesearch Project - Vsign 

escurc Develomet Analysis. 
The major assignments for the report were:1. Reiew, analyze and update the 1982 GC/I NA Study assessing the. humanresource develop ent needs associated with the public sector; analyzesimilar requirement- in the private and college/univetsity sectors.2., 
 Utilizing the analysis of hman rMsources develcopit rWairamnts,
prepare a ten-year plan for training the scientific, managerial andtechnical sTppt staff in agricultiral research, both in the private and 

pjiblic sectors.
3. Analyze placement prospects for trainees, i~Mact of removal of trainees onthe resea=h Pgram, likelihod of retrainijg t-ainees in the WAs ard


relative merit of trairng options.
4. PrOvide an i1lentatin plan for trainin to be financed by the project,including administrative structre and a projection of all costs of the 

Program.
In preparation of this report it was kept inagricultural researrh system, 

mind that the heart of anywhethez, it be in Fenya, the United States, or inany other country, is the training and excellenc of its scientifictMapcwer.
- Well educated in basic scientific k3 ledge and agriculture.

Well trained in the scientific method and technique.
- Dedicated to solving the problems of farmers and the iorovement of

agriculture. 
- Cmmitted to professionalim and rigorous analysis.

Willing to work together t_ pool brairpxqer and the knoledge ofvarious disciplines to find the solution of problems.- thI iastic about the importance of their mission and their 
cn ributions to their fellow man.

The best trained people for modern scientific agricultuzal research arethose with PhD degrees, many with post doctoral experience. The second besttrained are those with ISc degrees who have not yet achieved the level ofscientific knowledge or analytical and technical skills of the person with aPhD degree. People with Bachelor of Science degrees are not trained to do the 
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scientific MSearch requiredor moden agriculture, even at the applied on­farm trizl levels. 
Therefore, the Mc degree isthe minimum q~mlificaticn for
a
perscn to begin to do scientific researrvh. 
this are important ina research system too. 

People with less training than 
They include the technicalofficers and tecnicians whc must do the day-to-day work of research, so thatthe scientist does not have to spend his valuable time doing routine tasksnMomally perf ed by these people.


In csidering a manp-er development program 
it is also worthwhils tokeep in mind that there are many k:bxds of "training. There is training to doSingular tasks such as measuring yields c repairing a piece of euicm t.There is training to do more camplex tasks such as laying out a
test plot,
following instnucticn 
for planting it,observing itduring the growth seasonand measuring the results. This training may take several weeks or Months.Also, there isthe training of scientists. This involves an educationalprocess inwhich the "trainee" must learn a
and de 

complex set of laws and principleslop the knowledge and skill necessary to conceptualize and solve
cmplex and difficult problems. 'taning of managers 
 in the knowledge andskill necessary to lead and manage successful research program is also crucialto the success of the research Program. 
An important factor to keep in mind in the developwnt of aProgram, is trainingthat the comparative advantage of the United States in the anpowetrainin and develcrmn for agricultural research is greatest in the trainingofRse and in the manag...t of both 4-e, research system and individualresearch stations. It so happens that these are the areas of maqw training
and develc ost,needed by the Kenya MRS. 

2
 



PPIaRMMS OF UM GOVEME'T OF MA FMOOD PFOEUCTON 
AND AGRI=JRAL RESEAIn Sessional Paper No.1 of 1986, " iEconcwdcManagent for Renewed Growth,"the Fenya Goverment says, "Fenya's food GCrity remins a major objective ofthe Goverrnt. The coutry win CntinUe to be sel uffictint in maize,beans, Potatoes, vegetzbles, milk, beef and meat products, and other foods.MThe 
 biggest dchaep Vill be to intensify Wize and milk production 
so that 

Mttcan keep Pace with rapid pcpxlaticn groWth Wituxit a large inrease inland devoted to these comu-Aitties.1"

In its policy statement on reseaz -.it 
 says, "First and formnst, researchIst onbe cxentrated those crops and those kinds of far,. on which thesatTy [for food security] depends most heavily.

maize, The fIL-St priority isand esFP*cially miaze grown by MnaUl holders.,, Another high priority isdairy production, which mast mre than double on existing land in order tomaintain -self sufficiency to the end of the century.
hortictural and beef Pvrduction,

q, search needsProducts PUS wheat, for these
mist be fully funded
 

before other researt P 
 are pursued.", A 3 A of trninn ark! 
-re--search staff widar
to the terms of seicethebestres -difiedch= andreain them in ave ment service."-'orauIi r9 -irentscall for doubling maize milk and wheat
Prd con by the year 2000 (Table 1). Beef consmption


and hafticult:al crop Proucti'n to go up more 
is expected to triple 

than 150 percent. (See tables 
4 and 5.) 

Table 1. AgriuIltural Production Targets for Kenya
to the Year 2000.
 

Item 

Bass PrduLtion 
 Target in Percent 
Years 2000 
 In rease

Maize (1000 Mr) 1981-84 
 2,100 
 4,400
ieat (I000 MI!) 109 
1981-84 
 214 
 400
Milk CMI. Ltrs) 1984 

87 
1,600 3,600 
 125Beef & SmU Stock (l000I m) 1984 195 
 420 
 121Horticu1tzal Crops (1000 MT) 1984 809 2,180 
 169 
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Maze is the most important single agicultural ccamodity in Kenya,into account its conttibuticn to different national development objectives. 
taking 

has been estimated that maize ccntributes It 
more than 19 percent of totalagricultural Production, 25 percent of agricultural employment, 78 percent oftotal cerPal Ccnsmpticn, 44 perceft of total erl.rgy needs, and 32 percent oftotal protein reirexmi in Kenya. Aloe, =Aize occupies more than 20Percent of the Medium-to-high potei 
 laend and makes up 25 percent of
ai ,lb= eMpl1yn~t. It is the Most important sourcessubsistence for the rLral poor, 

of icme and
and any changes

its in the level and efficiency of~ut will ilevitably have a major impact = overal national develo ent.Research enM asis as indicated by ependiture, of funds will be:Crops 
56.3 percent 

Maize 14.1
 
Wheat 


4.3
 
Sarghlum;/ilet 
 3.4
 
Potatoes 
 4.1
 
Cotton &Other Fibers 4.9


Soil &Water Management 6.3
 
Animal Pro&± n (includ Pasture
 

ard Fodder) 

24.6

Animal Health 
12.5 

100.0 percentNote that maize gets only 14 percent of agricultural 0perniies for,research but that it stites 19 Percent of total agriclal prodctrin.Tables 2 and 3 sunmrize national agricalt-l-a
disciplines on which research is 

research priorities and 
to be conetatd to ... t food partion 

neer.:,-.
 
rainin Proriies 
 of theGOK-. he task force report pointed out that toachieve the above Production targets urgent emphasis is needed on research

training as follows:
For qaize anHortic tr oj. Dnrased training in all researchdisciplines to the highest possible leve-ls. his means providing PDs toprovide research leadership in each discilline, MSc's to scientifically test 

4
 



new informaticn and technology under farm cmiditicns in all areas. It meansupgrading the knowledge and skills of all personnel to the highest possiblelevels necessary for performji their responsibilities. Special emphasisshould be placed on training for maize breeding,
For 1,'t..Tramining to the highest level for wheat breeders and 

agroncists and their support staff.ForMik and Beef duction. Traini to the highest possible level,iDS, MScs and support personnel for all areas of research, breeding andgenetics, nutrition, and herd mnagement.
FrLivestok Dise Control. Tainirx for RhDs in Immnology.Soil Fert!ity. Training research officers in soil physics and soilchemistry necessax-. for soil f-rtility reseah. 
_ ~Training agricultural engineers to Mc level inthe design and devel1opnt of irrigation systems for small holders. 
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NMEED LEVEIS OF TRAnrlG
 
ntLevels. NA
 
At the tim of irdependence, 
 1963, most of the scientists in the KenyaAgricultural Research system (IEAS) were expatriates. Most of the expatriatesare now gone and the GCK is in the process of building its own agriculturlresearch system consisting of Kenyans. This transiticn is only partiallyachieved and much Tore training of scientific mar4per will need to take placeto build the Kenya NAS to its needed level of ametence.
The MALWD Task Force cn the National Agricultural Research Programp o reported that there were 469 total agricultural research officers inthe Kenya NAPS in 1986. 
 Over half of this nmgber (56%) were inadequately
traid to do scientific agricultural research even at the most eleentarylevel with little or no training in the methods or skills of scientificresearch. The BSc is the current entry level into the Natioa-l AgriculturalReseach SYstem. BSc's are currently beij fed into the system primreilythrough trainin at the University of Nairobi. In four more years, there willbe an additional supply of BScs coing Ir=m Egerton College.There were only 16 research officers with the PhD degree among these 469research officers. As the syste of research and educaticn has evolved todate, there has been little emphasis placed on training of phDs to doscientific research. There is apparently an attitude that the PhD does not doresearch. He only does admini-tration The pay scale for research officers,even at the senior levels apparently is not high enough to encourage people to 

get a PhD and do research. 
Many cnzstrajnts of the system, including research philosophy, attitudesand pay scale, in addition to affordability of the degree, zwast be overccnmbefore scientists with the PhD degree will move 
 into the NARS in numbers large


enough to bring about needed 'imrovements.The University of Nairobi is currently turninx out about 30 MSc's ani afew PnD's per year, most of whom go into the NARS. Most of these are financedby outside donor fellwhips. A large proportion of these MSc's are beingtrained in the crop sciexes. Some are sent overseas for training.Various grou who have developed traini Prposals for the NARS haveplaced much less empbasis on PhD trainwir than will be required if theagricultural research needs of Kenya are to be met in the year 2000 and beyond. 
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--- 

The ISW report in 1986 Pro sed training of cnly 84 Ryears. in the next tenThe GOK Task Force report of 1986 proposes training 60 in the next five 
years. 

There can be little estion that at l
in te 

half of the research officersLTG will have to have PhDd es if the rsearch --tem isthe to solvelex and difficult r lems of 1 vreductior!flita oil ad withwaterre, areat weather vari ity, amir'ly 
iems_0insect,P~mect- e%>oe a thee dsease aidwekcoutol and the necessiytolems iroment acaihst unsafee usemust som......of chicals. These

P rnsemust be solved before a liedresl-vrch e Uwill have to 
test in n-farm trials.
 

Acticn is 
 being take by the MAI-D to alleviate the critical, lack of MScand PhD training in the NARS. As of 1986 18% of all research officers weretraining for the NSc inor PhD. There were 
P 

23 MSc holders .in training for theirand 60 BSc holders were in training for their msc degrees. If trainingwere to cctinUe at these levels, about seven or eight Rbe added and 30 Mcs wouldto the system each year. Many donors are assisting with this pror .Tis analysis would not be camplete without reference to the emphasisinCreasjg nmMbers of researrh officers in 
on
 

the NAS. 

to increase these numbers 

The Task Force proposes

from 469 at present to 600 by 1991.
increase will This 131 personccme into the system at the BSc level and will need to be trained 

to the MSc and PhD levels. 
The Task Force Repart points out that present research manpower should beadequately trained before adding more 
people to the system. However, 
 the needfor research marpoer and the prEmssures to employ all new BSo's from theMliversity of Naircbi are so great that it is doubtful that this goal can beadhered to. Nevtheless, the goal of insuring that the present number ofresearch officers is adequately trained should be adhered to strictly. Ifis not, itthere will continue to be a bunching of untraine research marpver atthe bottcm and alist Mhing at the top levels in the NAPS. 
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Ttanff Tevels in the Private Sector
 
With reference to the current level of training ard experience in the 

private sector" total personel in Post in 1982 werel 
Parastatal 

Certificate 
 200
 
Diplcna 
 51 
BSc 
 3
 

Cmem rcial Fira
 
Diploma 
 18 
BSc 


5
 
mSc 


5
 
PhD 
 1Thus it appears that a very small perxcatige of total trained iably d in w isthe rivate sector, Most of it,well Over 95 percent, is employedby the IlALD, Other Ministries and ecLctional institutions.cmcluded in The sui y,1982, indicates that private ilxtr needd m additional MSc and.hD trained Personnel by 1987. Also, 

iniust-V groups 
since these private and semi-Private 

can hire whatever numbers of people they prefer out of thetotal pool, it is reasonable to assum that there is no shortaqe coA MSc and PD
personnel available tu them.
 
Grit 
f fe .itiitiMI
 

The Task Frce Report highlights the gravity of the tan 
 situation andhanrneeds in the follwIadg statements:1. "In view of the fact that a postgradbate degree, at least to the XSc levelwith some tanx in reseah Ptrcess and metheolir-e, is rega-dedprere jit astraiLi fcor a research officer, it is clear that themajority of resaxch scientists in the system are inade~ately qualified.This situation is also aggravated by the fact that, mst of thosescientists ala assigned to functicms for which their basic trainirg has
nMt in any way oriented them." 

S 1Sourre: Professional wid Subprofessicnal Agricultural Manp1982, USAID Mission to y-nya, inan Gavemnment of Kenya,, Kenya,y Earl F. Sealinton,Dane A. Olson, and E. Kirk Baker. 
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2. "... many of the technical officers and technical assistants are as designatedin fact iot adequately or .lpecifically t -ained for the functions theyperfoLm or are eaected to perform. It3. "... skills of serving officers in the areas of organization andmnagement of research , research planning and prgraxrming, '.searchmthodolcgies and skill developnent, monitoring and evaluation procedures
and research results ccmmmicatin.,

hse data in table 4 clearly demon-trates the gravity of the scientificmanpower situation in relation to _cd_cti-A. It compares the 1986level of training in the various discipline with the miniamn levels required
for an effective food crop res-earch system.Of the 281 research officers assigned to do research in food cropPruct in 1986, only 5 had PhD degrees - a-)d on'.y 8o had MSc degrees. Inother words, only 30 percent hjad the minim iaini required for research asdefined in the task force report.

Almost none of the research officers in food crp production have MDtraing required to solve the c=iplex probls pecliar to Knrya Agriculture.MOst of these problems ca.nnot be solved siMly by Juporting and adopting

technology fram some 
other ccuntry.


They mst be solved by research done in Kenya 
 inier Kenya ccnditions. Tosolve them require scientists writh the highest possible levels of scientific

knowledge 
 and research skills.
 

Seven out of ten research officers were 
not even trained to the Mc degreelevel. This level is required to do good applied/adaptive, on-fan-testingtypes of researl-1. It is recessary for scientifically evaluating new cropvarieties unider different agroc tic conditions; testing different methods
and rates of applying seed, 
 fertilizer, insecticides, herbicide, etc., andproving the effectiveness of various improved cultural practices. 

Sizeof the hD/ mnciainic -an eed4.
Total magnitude of the trainizg program needed for food crop production inthe next ten Years is staggering. it requires much mo~rean additional 150 PhD's and 46 MSc's to make ip the differwe between thenumbers now 

than simply training 
and the numbers needed. It requires training additional NSc's

before they can become PhD's. 

13
 



It also requires trainng enough people
retremetand moving 

to offset attrition due to death,to other positions in governent, education or private
business. 

Sb.tUdies of the attrition rate indicates that itpercent per year. is between four and4 sixIf we assume a conservative rate of four percent,which Vzuld the numberneed to be trainee over the next ten years increases by 48 percent
of offset attrition.
 

Adiscilineb d 4iiplLeanalysis was oMaiz an ther food " rsearl. The results,iricate a shwn in Table 5,need for training 
ten years 

a total of 63 PhD's ard 114 MSc's during the nextfor Maize and Sorginm pruction alone. Ittrain will be necessary toan additicnal 124 PhD's and 146 MSc's for "other foo.In total, train crop" production.requirements for focd crop producticn will thus account to
187 PhD's and 260 NSc's.
In summary then, the numbers of PhD'z and 

for focd 
Sc's wich need to be trainedcrop prcducticn alone for NAS in the next decade will be:

For__ McMaize hD87SOgtm 56
27,othar Food 7Ctr 
 " 146Total Food 124Crops 260 
 187 
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Table 4. I.vel of Training, Research Officers, Food (-cp Production, 1986 

STotal BSc OantMSc RID BSc_ _ _eliMc PnD
 

Maize 16 13 3Sorgb/yMi 5 	 0 0 8 83 2Pigeon Pea 0 	 02 	 31 1 	 2
Wheat 0 	 05 4 1 	 11
CaWpea 1 	 0 0 2 31 0Green Gta 0 	 01 0 2 1
ROt c pB r 2 

1 0 0 o 12 0 0Potato 	 0 11 	 11 0 0 0Legte 	 0 11 1 0 0 0Bean 	 0 11 0 1Vegetable 0 	 01 0 0 1
Sal. Cereals 2 2 0 

0 1 
0 

0 0 10OilSeeds 	 1 14 3 1Cashew 0 	 01 1 2 	 20Casava 0 	 01 1 0 	 10Fruit 0 	 0 01 0 1 0 0 	
1

0 1
Agrcnnjts 48 
 10
Pathologists 29 

37 	 1 0 24 2415 13EntcW3logists 1 	 0 1440 31 	 159Aq Ec==nmis 12 0 	 0 207 	 20
Plantprysiolo. 1 0 1 

5 0 	 0 6 6
0 0Seed Specialist 	 0 13 
 3 0 0Weed Scientists 1 0 3 0


Soil Fertility 4 
0 1 0 0
4 0 0Soil Chemists 	 023 16 	 2 2

Soil Fny5icists 7 0 	 06 4 	 12 l12Soil Scientists 0 	 0 321 14 	 3
Agr Chemists 5 4 

7 0 	 0 10 ll1 0i 	 0 2 34 2 2Bicmetrician 0 	 09 0 4

Cereal Chemist 2 

6 3 
0 

0 0 4
2 	 5
Virolcgist 0 	 04 2 1 	 1 

2 2 
2 
0 0 0 

0 	 4Horticultur 0 0 
Food Technologists 1 12 1 1Agr Meterologists 5 3 1 1 

0 
9
0 12 1

Microbiologists 31 0 1 0Bo 	 0 0 14 
 2 
 1 
 1 
 0
Geneticists 5 3 0	 2
T.illage 	 2 

2 
1Agr Erieer 7 63 0 	 1 

4 
Total 281 
 196 
 5 -- 0_________________2 5
 

80 	 126 155 
1) Sumarized fr=i date in Annex of MIOID Task force report on Research. 
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Table 5 
 Total Trainin Re'i-r .r
s for Maize. 
Nsc 

Sorum and "Other Fcod Crczs,, 1907-96
 
PhD 

Discipline 
 Maize Sorg Otherl Total 

Breeders 
 8 
 3 19 30
Agrcnu--ists 
 10 	 2 18 30
Pat!olocists 2 2 
 3 7
Virologists 
 1 
 1 2
Entomologists 
 4 3 
 2 9
Biochemists 2 
 2
Weed Scientists 
 2 
 2
Soil Scientist 

Ag Encmists 

4 
6 

1 
1 

2 7 

4 31
Ag Chemists 2 1 2 
 5
Soil Chemists 4 4 
 1 9
Home Econo. Nttri.Hydrologist 1 	 1 1
1 
 1
Soil Mineral. 2 
 2
Soil Physicist 1 
 1 2
Disease 	i.d. (Path.) 
 1
Bio Control Enrtcmlo. 

3
A~1yworm Entomologist 
1 


Pest Biologist 
 1 
 1
Pesticide TLc 
Post Harvest Pestz 

Storage Engineer 
 1
Stor. Prod. Microbio. 	 1
1
Pesticide 
 nalyst 1 
 2 3
Agrcneteorologists 
 1 
 1 

Geneticists

Plant Physiologists 1 1
Agr. Engineers 
Soil Surveyors 	 1
2 	 1
1 3
Soil Mcramorpolo.caimatologist 2 	 1
1
Bacteriologist 1 	 1
 

1 

Analytica1 Chemist 

SeedSoil Micr.biologistSpecialist 

5 5
 

Bicetrj- ian 
 7 7
Nematologist 

2 2
Horticulturist 

6 6 


Food Scientist 
 2
Post Harvest CTechnolo. 	
2
 

2 21
Cereal Chemist 1 1
Tax mist1 1 

Agr. Eng., Design 
 1 1
Aqr. Eng., Anim. Trac.
Soil Mineralogy 

Fungicide Evaluation 


11
 
Entomologist:
 
Pest Survey 3 3
 
Pe--ticide Use
Irrigation Engineer


Drainage Engineer 	 2 2
 
2 2
 

Tot. not inc. attri. 59 18 
 99 176
Tot. inc. 4% attri/yr.91 149
28 
 268 

1) Other Food a-cps 

Maize Sorg OtherI Total
 

8 2 
 19 29

6 1 
 13 20

2 
 1 3
 
1 
 2 3

2 1 
 2 5

2 
 2

1 
 1


1 	 4 5
 
2 2
 
1 1
 
6 6
 

1 
 1

2 
 2

1 
 1 2
 
1
 
4 1 
 3 4
 

1 
 1

1 
 1 2

1 
 2 3

1 
 2 3
 

1 1 
 1

1 
 3 4

1 
 1
 
1
1 	 1 2
1
 

22
 

1
 

2 2
 
2 2
 
2 2
 
2 2
 

1
 

1 1
 

1 1
 

38 
 5 84 127

59 
 8 129 196
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Trainincr in Disciplines Nded for Food crop Production Research
The areas 
of research concentration given in Table 4 provides detail onthe various disciplines in which training for maize and other food cropPrOdUctia 1esearch should be cncen 
 ted. They include:
 
Plant ir 
 not only for maize but for all other food crop species.I7 all of Kenya in 1986 there were only 46 plant breeders to cover all the foodcrops except rice. Cne out of three of thm were devoted to maize. None ofthe reshres had PhD degree training reqzire !cr the knowledge and skillsnecessary for developing new varieties resistant to a2 fors of insects anddiseases, even bird predation. OnJy 10 had MSc derees, the training requiredfor testing various new lines and Varieties unlner va-riCus soil, moisture,
insect, disease, 
and other fanning conitins in at least 23 agroclimatic
 

zones.
 
Thi.rty-six were BSc' s, largely untrained for their work.were Uihs the BSc' sonly a very minor force in meeting the Nation's need for developin; newvarieties for each of the various species. 
 Perhaps the lack of adequate
tatLn helps explain why the developmt and release of new varieties of
 

crops has Lax'iished in Keny 
 in recent years.Allthistkes on Mre rtance to, whenhe fact is considered thattvarietes mstbedevel to ernew b o-tsdiases which develpon their onabout five rs. This applies toall the plant species. Dr. John ScImidt, a renowned wheat breeder in Nebraska
spent his life staying ahead of new 
straj-rs of the wheat stem rust virus alone.He released 21 new varieties, 19 of which had resistance to a new strain.The -Mortance of highly trained plant breeders to Kenyan agriculturecannot be ovezstree. In fact, perhaps when the large number of crops,
large number of agroclimatic the
 
zones and the large number of research stationsare taken into account, this may be one area of research in which the desire ofthe MMALD to in ase numbers of scientists is much too ccnservative, ratherthan being cvetdrawn as it may seem on first emminaticn. 

AM aM. or crop Production as it is referred to in the Unhited states.This includes all aspects of cultural practices such as seeding rates,spacing, rowrates of fertilizer application, fertilizer placement, depth ofseeding, interrcpping, croping systems, etc. There were only 48 agronomistsassigned to research in all food crop Production research in 1986. And of 
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these only one had a PhD, With 26 MSc's. They, too, are 	required to coverfood crops in Yanya, allwith all of its varying soil, rainfall, altitudes,other variables which must be researched 
and 

to improve crcp production in MKena.Plant Patholcq. There were 29 research officers assigned to plantpathology problems in 1986, one PhD, 13 Mc's and 15 Bc's.virologists, 	 Of the foura highly tecbnical area of l March,
*ware Ps. 	

oly two were MSc's and nonePlant pathology dePartnts in the 	United States do not have BScdegrees. They only train NSc's and PhDs in this disciplile after they have hada BSc in agronmy. In this discIpljne the PhD is considered the minimumscientific tra for 	research. A high percentage have post doctoraltraining before they are 	placed in an on-going reseaI~h program.tackling 	 Imagine a BSca complicated blight or fungus disease problem armed with only one or 
two 	unerratae degree courses!

ThiL same story goes on and on in all 	the disciplin required for 	food 
rop 	Production.
 

Every single discipline listed in 
 Table 4 needs people trained to the phD
level. 

MbSc and 	PhD degree t-abiliv i-I all1 these disciplieCollege of Agrimcltur depart~mts in 
is available inthe United States as follows: 

De~g~t=DisciplineAgriclual Eorics Fa .m Management, Mark;inq, Etc.Agricultua Engineern Hydrology, Irrigation and Drainage

Agronomy; 
 some Departos Plant Breedin; Agronomare divided into: 	 (QoP Pr-otection)Piant Physiology; Soil Chemistry1) 	 Soils, and 	2) Crps Soil Microbiology; Soil Fertility; 

Soil Physics; Weed Science;
 

Entomology, Plant NUtrition
Enooogy
 
Plant Pathology Pathology, Nematology, VirologyHorticulture Fruit and Vegetable Breeding & Prouticn 
Physics (or Agronomy) Aroclinatology
Agriculiural Chemistry Biochaitry
 
NUtiticn 
 (Home Eccnoics) Foods and lutition 
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Agroncy is the dePartwnt which includes morespeciallzed discplines require 
high level trainin in thefor croP preduchtn than any &ther. MSc andPhD trainiM in these departnerts allows trainees to both a) develcp a broadbase of scientific ]ledge in the various disciplineproduction is on which crop, and b) to acqire a specialty such as plant breeding, soil 

physicocgy, etc.
Various deajbns of agrocmy have stm tiqxrtant that this be taken into acc=ut in detiy 

in different areas. It is 
stdents for traniM in

the United States, too. 
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iecta Tra' Rat~s. Total .NRS 1987-96

In the follimng discussicn please remerJ 
 that 	this applies to the totalKenya NAMS-with the e3epticn of Tea, 
 Coffee, and Veterinary Science, 
 vich were 	not included by the Task Force.
 
As of 1986, 23 
 6f the 192 MSc holders 

pZLAni 	
in the Knya NAPS were undergoingfor the PhD degree. Sixty of the BSc degree holders were rkingtheir Sc degrees. Assuming that 

on 
ne third of the PhD stuTdents and one half cfthe m1c's wi31 finish each year, the number of Pds should irease by abouteight per year, and the number of MSc's by about 30.
If this curent rate is 
 sustained, it is estimated that there wuld be 83hIDs and 322 Y&c's in the NARS by the year 1_996. (See 	Table 6 and AnneY. 4) 

Table 6. Estimated Total PhD and MSc Nan e, NARS, UnderAlteative Training Plans, End of Year, By Year, to 1996. 

1986 	Rate of Task. Force State 40 Mca & 

~aini~.V ate2 /' 20 Phos per year 

PhD sc Total MD Msc Total RD 	 Mc Total. 

1986 
 23 206 229 
 23 206 229 
 23 206 229
1987 
 30 220 260 
 30 213 243 
 31 217 248
1988 
 37 233 270 
 37 265 302 
 49 228 277
1989 
 44 246 290 
 44 315 359 
 64 239 303
1990 50 258 308 
 57 363 420 
 79 249 328
1991 
 56 270 326 
 70 416 486 
 83 258 341
•1-992 
 62 281 343 
 82 423 505 
 97 267 364
1993 
 68 292 360 
 94 430 524 
 110 	276 
 386
1994 
 73 302 375 
 98 437 535 
 123 	284 
 407
1995 
 78 312 390 
 102 443 
 547 
 135 	292 
 427
1996 
 83 322 405 
 106 449 
 555 
 146 	299 445
 

Starting 30 iSc's and 8 phD's per year.

a) Taining 300 MSc's 
first five years (60 per year), thenreverting to 30 per yeazb) Taininr 60 	 (1986 rate).PhD's first five years (12 per year), thenreverti g to 8 per year (1986 rate). 
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At least part of the reason for this rate of output of MSc' s is that theUniversity of Nairtbi isnow turning out about 30 MSc's inAgriculture andVeterinary Medicine each year. This cmares with two per year in 1975.thiversity of Nairobi personnel have said that this m.ber could be increasedif thexs were recrent cost money to support the research prcram. This wouldinra the capacity to utilize the exellent staff capability which isalredy there. In addition to the University of Nairobi progrm, there areothr MsC's being trained in overseas prorams supported by various dciors.The Task Force training program proposes the training of 300 ESc s to theMSc level in five years (Table 5). This is a rate of 60 per Iear. his meansthat alost 120 BSc research officers would be away from their posts each yearfor several years. Thr are quite obviously enzugh BSc's available f whichto draw these numbers. However, this would cause an absence of one fourth ofthe current total force of 469 research officers fr= their posts.
he Task Force also Proposes the trairing of 12 MSc' s to the PhD leveleach year during the next five years. This would take a total of 36 away at
any one tiMe, but this is only cne in 
 six of the ScIs.If the numbers trained for the PhD and the YjSc le,-rels dropped back to the1986 rate of taining after five years, there would be 100 Phs and 449 MSc's
in the IWhRS 
 by the end of 1)96. This would be a ratio of only one R-D to fcur 

An alternative Proposal to the Task Force Report is to start 40 BSc's and
20 MSc's per year toward their mSc and 
 hD degrees. Tis would result in aratio of one PED to two MSc's instead of one to four by 1996. It would beMoving M-re nearly in the direction needed for a strong agricultural research program, but would stil, not solve the problem.

This rate of training for msc.s is 
 only 10 per 'ear higher than no (40 vs30). It is only 12 higher (20 vs 8) for PhD training.
The major point here, th _1h, is that even ifthe numberof MSc'sbii­sent forthiMrPhs isst up fr eiht er yearto20, it will stil nottrain as many PhDsa a needed to build a base of scientific knowledae
 

adecuatefor Ke4anarictt ue. 
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Catonries of T-a nin NeededneraI
 
The following 
 statemnt of training needs for uARS is developed from theabove tables and frm needs described in the IMAL/= Reports of 1982 and 

1985: 
A. 	 Servin Officers - Short Ter=ain

1. 	 To oSvide ainistratos the knowledge and skilsneessary for a) otganization of a successful research station orunit; b) allocation of reSouceS to achieve maXciM Mortpu ofresearc:h for each unit of resources; c) personnel management,
evaluation, involvment, develqwent and motivaticn; d) budgeting; 3)
acunting; if) researc-h prcgram development,- and g) quality contrl.2. utants. To provide accotmtants the knowledge and skills 
necssary for modernizing budgetlizn' and a=ocutin procdues andproviding adinistrators information needed for effective decisionm 	 m. 

B. 	 Research Scientist 
1. 	 PhD. TO Provide the greatst possible breadth and depth of knowledgein a scientific discipline, and the self discipline and ability toconceptualize prblems, develop object -, s, design procedures,inlm nt exernts, make skilled observations, draw 	rigoroLscolusiOns, and write up the results. This 	training is necessaryfor research on difficult problems and for the people who are toprovide leadership for and administ-ation of research progr-ms. Thistraining requir.s abCA tthree years beyiond the Mc for rost students.2. 	 I"Sc. To provide Mizu qualifictin for research scientists in aresearch discipline, including basic knowledge of a 	discipline,research methcdology and the ability to design and conduct scientificresearch in the laboratory, at research stations and on farms. This

reires about two years beyond the B c.3. 	 BSc 1 enrt Trai - Todvel ser skillswhich enable
them cnductagplied r _ha on-fatrils-. most BSc's havehad little or no trainb9g in research methcdology and statistics, thebasic tools of the researh scientists. There are several hundred inthis 	categOXy who have been appointed to reseaxrh officer positions. 
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C. h_

1. 	 Technical Officers and Tehnicas 
 ort Trai4 1i.
tenicl officers 	 Theand tachnolcgists (diploa level),tained in PrOdUcio-n skills. 	

are well 
However, they are not trained in theskills of implementiron-fa research trials, laycte of plots,application of varicus practices and treatment,recrd 	 cb ratjcof results, 	 andard sinple analysis Of caxrjvneeds to be done in 	 data. Thisiczed trainim This tral.oalong with BScIs who 	

can be cne 
2. 	

are to receive "supplem*taITiayicaAssta 	 ..",Tra 

Technical assista 

T (one week to t7o m= ths).and technicians (certificate level) usually havetWO years of practical. train! 
tan 	 in agriculture or technical skillsat a train, institute. To carry Lottheir functions theyneed flarrvly based trainiyg for perfo.IMicOs in a laborato, in exp r ,-~u seii .~~ * plot o.r soe-iioru
~O"n farmers,fields, in maintee m and repair of equipmnt, etc. 
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lled Location of Tr-4 si for MSc. PhD and methdolo',

Analysis of Alternative 
SOL=ce
 

Alternative Sources 
 include US Land Grant Universities, University ofNairobi, other universities and Interational Agricultural Research Centers. 
1.id Grant Univ it : 

- o- .iculum. Courss are available in all the relevant basic sciencesas wall as agrIcultur-l subjects. The rriclli b'1udes formal Course wurkin research wtholcgy, expeir design, statistics and mthematic.Special high leIel courses are taught for MSc and PhD students. 

- Faculty. Practically all faculty members have PhD degrees. Most ofthem coduct quality re graiS in their disciplines,Te are sCe quite large.oriented to meeting the needs of students and of the farmers of theState. They are close to both. Aluwst all have farm backgrcund. 

- esea Prcgram. AricUltural expednnt stations in each StateTccr~ensive, mission criente research prOgr for the benefit offarers and the people of the State. 
to four ties as 

he number of research scientists is twolarge as the teac hg faculty. Many have joint teachin andresearch appointments. Research covers the complete spectnm frM basic
research to the most applied/adaptive research in various lOctions and
fars thr u#u 
on 

the State. 

- The SysteM of Graduate Education. Students arepass require to take anda minij number of subjects related to their discipline. At the end oftheir formal ccursework, 
 they are required to pass written and/or prelaiinry
emzminaticns before they do their thesis researCh. 
 At the conclusion of their
research, they sit for an exmination on their thesis project. 

Costs of rraining. Total costs of tansportation, rOctuition, books, rbcard,and supplies for traLning in the US comeyear. This makes the cost of a 
to about $20,000 per

PhD degree about $60,000 (for three years) and an Mc degree about $40,000 (for two years). 
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2. Rni1V7 of Nairobi: 
-- Q.riculum. Courses are available in the basic sciences and inres ch methcdology, mathematics, and statistics. Hcwever, with limitedfaculty rel),-eXs it is not possible to teach a range of courses in agricultureas complete as in the larger agricultural universities in the United Stats andother countries. Mere are practically no pD level courses. 

SFaculty. Most of the faculty mebers in agriculture have pbIs, themjority of these frm the United States. Some of them have both teaching andrsearc± responsibilities. It is fully anticipated that the research programat the University of Nairobi will be eqpandd eoM2gh to provide thesis researchopport=ity for many more students. 

- Research pr.grams. esearch%programs are small due to shortage offeroing for recurrent costs. The faclties have the capacity but the .mallresearch Program, due to a shortage of recurren funds, limits their capacityto pirovide thesis research projects for students in the post graduate degree
Program 
 Many mst return to their research stations to do their thesis 
research.
 

-
 The system of graduate education. Students are not required to take a
sch dule of formalized coursewo as part of their PhD education. After theyfinish their thesis project, they sit for an exmination on their work andfin4.igs. For the MSc, however, there is a "taught", progr-m prior to the
of thesis research for the degree. 

- Cost of training. Me cost Of Post graduate training at theUniversity of Nairobi for a student fro renya is less than half as much as inthe United States. Deending upM hw costs are calculated, it is a maximum of
about $8,000 per year. 
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3. 	 Ohr a-tis
 
- Curriculum. 
 MSc 	and PhD degrees are 	offered at many universitiesthe industrialized countries, 	 in

They 	have cCursework available in all the basicsciences as well as in agriculture. They 	have upper level courses for Mc adPhD 	students. They 	teach research Iethcdolcgy and experimental design as well 
as statistics and mathematics.
 

-	 Faculty. Faculty have PhD and ar wel 	 trained as any in the world.Many 	cruct research progra-s in their laboratories as well as an research 
statics. 

--	 Research progra-. Research programs may not be quite as closely
oriented to the farmer and his Problems 
an in the United States, but they arehighly sophisticat and 	riq-orous 

- The 	system of gradi'ata education. Systems vary fro university touniversity. Most are 	mr nearly represented by the British system, as in
Kenlya, than 	by the Ujnited States system. many 	produce outstanding sciertistsand have emellent repiatics. 

-	 Costs. No details are available, hawever, it is estimated that mostWould cost 	less than the United States, buLt 	mre than Kenya. 

4. 	 .Inter7ational Res ers:
 - Curriculum. Tnforaticn is 
 not 	available to make a tho=uh analysisof the available cnic~uhm. 

-	 Faculty' Facties are as well trained as any in the world. Theyhave been selected for work at the International Center because of theireelent training and ability to =&ut first class research program. 

- Research Programs. Research programs are 	large and sophisticated.They 	are, however, oriented to the specific mission of the center; e.g. Maize 
and 	Wheat at CIMMT. 
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-- Costs. Specific data are not available on costs of training at anIPM. However, it is reasonable to assume that they are significantly lesscostly than for US trainees and significantly more ccstly than that at theUniversity of Nairobi. Availability of trairirq slots at the IARCs are often 
limited in number. 

292ry ed Location of Tainim 

BD Students:
 
It Is reccme-ed that stidents who 
 are to be funded for their PhD Degreesby USAID be sent to the United States. Even though the cost is high, thesystem of formal course work provided to the student is extremely valuable.provides the maximu Itpossible depth of knowledge in the subject matter relatedto the subject of the studentIs PhD. N~merous Myans indicat4 they believedthey taught PhD program to be superior to that of the "hesis only', Program. 

_IScStudents
 
It is reco mened that most 
students pursuing their MSc degree be sent tothe University of Nairobi. The faculty in the Collece of Agricilture andVeterinary Medicine at the University of Nairobi now are well trained and verycapable of providi excellent teachig and thesis research supervision for the

students. 
In disciplines for which the research proram at the University of Nairobiis not as well developed as might be desirable, the student can return to his
post to do his thesis research. 
 For this, a secoi supervisor at a researchstation or Ert= College or Mci University or Jcmo Kenyatta College ofAgricultmre can be appointed to assist the student with his research.

The lmrer cast of mSc training at the University of Nairobi compared withthe United States permits training many more students for a given amount ofmoney. 
 This will help raise the level of training and strengthen the

agricultural research y in enya.

In addition, it will help provide the University of Nairobi the necessarysupport and incentive to move ahead in the development of its graduate training 
prcgnms.2 
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The International Ariculture Research Centers have specialized,
develqjed programs well
for training a limited number of MSc students.reccm.nded that It isa number of MSc degree fellowship be issued to send MScstudents to C to do their thesis research after they have completed theircour-e work at the Univexr.ity of Nairobi. The cost would be somewhat higher tosend students to CIMT, but the program ther Is ei ellent and would add a
valuable dinezision to the maize researc-h scientists, 
 trainin. The nmber of
trainees is Limited. 

Sho Term g in e Mehcdol

The Task Force Report calls for large mmbers of new 
resarch officerswith BSc degrees and technical officers with diplomas at the IARCs in rese 

methodology.
 
Such trainirq at the RLCs is high quality and well done. H-ver, it isquite co-tly. Also it has been pointed cut that it is highly specialized andscm Kenyans who have received it have not found it altoether useful.some Also,
difficulty has been exerienced in 
getting Junior research scientists andtechrical officers to take this training. They fear that if they do so, theymay lose ai opportunity to go overseas for MYc and PhD training.Ths traini can be developed and done pezfectly well at the AgriculturalResource Center at Egerton College. 
 Egerton College and the University of
Nairobi have trained scientists who can teach students all the necessary
knm xge and skills for this igortant function. 


land to use 
Egerton has the necessary

for the training. It has facilities for housing tudents and
 
=4nucting the tr~ig.


Training colducting the me -hcdology training at Egerton College would haveseveral advantages: 
1. The trainingcould be more realistically oriented to the specificneeds of Kenya research scientists, hence to Nenya self.2. Estimat s indicate that about three students can be trained in ynya

for the cost of one sent ove-eas to an IARC.3. If cmacted at the Agr-iultural Resource Center at Egerton Collegeit would be using this national resource for the purpose it was
originally intended to serve. 
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The following pages outline the cVpoMts and needed levels of trainingfor an overal ten year training program for the enya National AgricultralResearch Service. Mcst of the analysis to this point has centered around theneed for 
 Sc, ZhD taining and traiing in management amd methodology. 
 Tis isnecessary for development of the minimm scientific mapw'er base for
agricultbral research. 
 there,owever, are additional axnnts needed for abalanced rjram which provdes n-going training for other people insystem as well as 
the 

4-C.tr. and methcdoloqy traing necessary to improvethe basic level.]jwl edge and skills of Research officers. Management tranifor administracrs is one example of such ca-gong training.
 
It is emphasized that these elements 
can be combined at any level desiredby those who make the final decision ccncerning the total program _
and the relative ephasis its level,

on various elements. The budget data developed foreach element is included in Annex 5. TUs budget dita -an easily be used tocalculate the costs of each element of the program at any level. 
Thecabination of elements and the level of each 
 in the Program deends 
on manyvariables including the values and judgments of USAID and 
 AW officials who
will finally determine the sizd and scope of the program.
Elements of the ten year trainin, program for A1qriltural 1seahScientists in Kenya outlined here have been discussed with officials of theMinistry of Agriculture and Livestock Developmnt, the National Range ResearchStation at Kiboko,, faculty members 
 from Texas A&M University, representativ,_s
of Wnrock International, long term Us consultants and form=r participants invrious programs. Dr. James Matata, Directr of Tadi in the MARS wasespecially knowledgeable and helpful in his suggesticns. He has had rich andvaluable experience. His analysis, insights and judgement were ex ly

helpful. 
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An Oea. r. 

1. Pesearch a 
- a Seinazs 

frator(manaent Sainar) 
to US Agr. Mperent, Stations 

- Four Grops of 10 to US two sessions per group 
- 6 weeks per grou 
- Tota-- ParticPant - 40 

2. 	 r-h Stdent Trajrjm~ q,, tS 
-
 100 Stdent Trainees 

3. 	 Malor Professor rips toKeny 
-	 'I o o=n th visits, one at beginning of thesis 
- RPesearch and one after completion 

4. 	 MSc Fellowhins toJ2umL" 
-	 54 Students taine 

5. 	 MSc Fellowships to 
" 4 per year to do thesis resaxch 

- 40Total-

- ra:hiu Semjars to US Agr. Mq erii_ Stations 
- One group per year, 10 participants 
- Three years 
- 30 total participants 

7. 	 Resea MetholcE a 
" 8 wecks per group 

- 2 groups per year fjrst 5 years, then one per year 
- Total number trainel ­ 450 	 (15 groups of 30) 
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8. Research Analysis and Write-Up (at Egrt=) 
- Five weeks per group, 20 per group
 
- Two groups per year
 
-
 Total trained - 400 

9. 	 AdvMed arch 	Scientist Sminars 
- Taught by Senior Scienti-Lt fr= USA
 
- rne curse per year, 
 4 weeks, 20 participants
 
- 10 courses
 

10. 	 Visited Scientists tous
 
- Each Scientists 
to work 6 months with a US 	 hisScientists in 

laboratory 
- Total - 60 (6 per year) 

11. 	 Vis t' Professors toU ersit ofNairabi 
- Two per year, two terms each 
-	 Total ­ 20
 

12. 71b-the-Jc 	 ntfor 'c'ars.
 
-	 Specialized trainer rotating to all stations. 

13. inist-ation - Pro-i ectLeader in and 	 Srcot Staffin US. 

PhD Tra ing at U.S. ricultural niversities 
The prngram will train 100 PhD dgree students Land Grantat U.S.Universities during the period of the contract. It will 	start 10 researchscientists into the proram the first year and 15 per year for the next 6years, finishing the last one in the ninth year of the project.
Students should be sent for training to those U.S. universities whereprograms are excellent in agronomy, genetics and plant breeding, plantpathology, agrictural engineeriM, entomogy and agricultural eco=mics.Since the major ephasis is on maize pro&uction, most 	of the students should besent 	to universities in the corn belt. 
Those who are to reve 
training in
sorghum breeding and prckucticn should be sent 	to one of the States where 
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sorghum is an impotant Crop and where there is an excellent agronomy program.One way to maximize the probability that the trainees will workproduction on maizeon their retun to Yenya is to train them.in agronamy departmentswhere major emphasis is on maize productions.

There are somewhat 
 limited numbers of MSc degree holders to becoequalified PD trainees in the NWRS at the present tim. Hoever, there areabout 30 new MSc's retxurng to the system each year. and many of them shouldqualify for hD ttaining. For example, several of the newly trained MSc's atthe Kibokm range research station, all trained in the U.S. would be goodandidates for PhD training in agrny at one of the Land Grant niversities 

in the United States. 
The program for each iD student should be organized with the following

elements: 
1. Course work to be taken and preliminary examination passed at the 

University. 

2. The student will select a problem of Kenyan agrioult e for histhesis project and retu=n to Feya to corhuct his research and gatherdata. en this is done he will return to the United States toanalyze his data, write his thesis and take his final exmination. 

3. The student's major professor will go to Fanya for apprximaiely onemm±h to assist the student in design of his project andestablishmen Of procedures for ooniucting his research. This willbe done before the stuent begins gathering data. 

4. After the student finishes his phD and returns to his position inKenya, the major professor will go to Kenya for a follow-up visit ofone mznth. During this visit he will censult with the studentconcerning his research prgram and procedures, review and makerecmndaticns cn the overall research program in which the studentis involved and =-)duct lecturs or seminars on his field of 
research. 
This procedure is being practiced by numerous land grant universitiesin training foreign graduate students. It is highly recmmerded by Kenyans and 
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others for several very good rascns: 

1. The thesis research project co1uted by the student will provideinformation useful for the improvnt of agriculture in Kenya. 

2. By doing his thesis research in Kenya the student qil require no re­orientation to Eenyan agriculture fro that in the U.S. when he retmms to 
his post i h US 

3. Once the student has becm immlved in research an the probles of Kenyanagriculture, he will probably have less tendency to leave the NARS. 

4. If married, the student will not be away from his/her family for the whole
time of Mcurinq his PhD. 

NSc dg53reet--anin at the hivers'tv of Nairobi 
Te program will consist of two parts:
1) Fellowships for MSc degree students at the University of Nairobi.2) In addition to the tuition fellowship, a $5000 grant would be proided to

the h~c student for support of his research.the student This fund could be set up foran his supervisor to draw upon to pay expenses associated 
with the student's research project. It would be quite simle to set upProcedure ato acount for and onitor the expenditures of these funds.This would give the student excellent experience in budgeting hisresearch expendit ares within finite resources. It is a cmmn procedurused in research to spend and account for funds.


Ths fund would effectively supplement 
 the reurent cost funds foragriculture research available to the student's major professor. it wouldhelp expand the agriculture research program of the University of Nairobi. 

Specific items for which the msc research could be used would 
include: 
- Econamic surveys 
- Land Preparation 
- Casual labor 

33
 



- Fertilizer and pesticide 
- Small equipnzrt and spares 
- Vehicle operation and maintenance
 

- Office 'supplies
 
- Travelin Kenya
 
-
 Salaries and allwances for research support staff 
- Data processing mi analysis
 
- Publication of reseazc 
 findings 

Fellcship for MSc Thesisqesarch at C wMY
cIMUT has excellent scientists and an t.tstanding maize research program.It would provide a superior cpportunit for stdents to do thejr thesis
research. Plthcugh space is limited there, 
 it would be a gcod supplment to theHSc trainlir XL-gran to send 3 Cr 4 students there per year. 

ads-onRsarh ethiolyT-rain .T This trairi would be cncducted at
Egerton College for research officers and technical officers. This training
should be copleted in 8 weeks. It will cover all aspects of laying out
research test plots, preparing the soil, planting the crop to research
sPecificatics, 
 tending the crop, making and recording observation as the crp
progres-Se-S, hartvesting the cr analyzing the results, and writin:- a report onthe research findii~s.
 

This program should be conducted for two groups of 40 people each per
year. Thus, it would train 80 R0's and To's each year.
Th-s training is 
 ngmety needed to !rartve the productivity of the manypeople who did not receive it in their BSc or Diploma Training ram s.ResearchManamn Travelin, Seminar - for Research Station heads and
dear t heads in the MRS. These seminars would involve 6 weeks of stdyingthe organization, management and operation of sevetal State agriculturalexPeriment stations and branch stations ir. the United States including a one­week workshcp or seminar on principles and practices fblloed by Msessful 
station managers.

Each participant would attend two seminars, one year apart. 1jhe firstseminar would be designed to introduce him to the fuzr~amntjs of stationmanagement and operation md to generate enthusiasm and ideas to implement at 
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his own station. 
 The secord would provide him an tupportunity
clarify in greater depth the idea 
to re-examine ard

he inlemnted during the year following his 
first seminar. 

These semilars would be designr-d -r four grcups of 10 participants each.They shuld provide for an expwiezyxd US, agricultal ex-riment stationhead to organize the seminars azdx be a travejlnq consultant with the group.vier=tists to u.S. - to provide potnities for seniorscientists who have been at their post for several years a "sabbatic leave'#tYpe cPParbity far self renewal and rMvitalization in their field ofagricultural rch. The most effective way for this to take place ispr'i tothem opactty to work directly with a recognized outstaningscimtist in his laboxzatry in the United States.

This system is practiced by the Republic of China.
scientist- working with U.S. 

It has over 11,000

Scientists in their laboratories at the presenttime. The visiting scientist actually =onibt valuable work arnd stimulationto the U.S. scientist as they work and-learn together.It sems obvious that the placs to do this best is in the United States. 

dnced ~ ScienceSemina

As new specialized 
areas of scientific knowledgeassociated with them develop, 

and research methcdology
agricutiu-al research officers inOPortLjty to learn about them 

Kenya need the 
t Outstaning scientists who are in theforafront of. the develop ts
 

There are two alternative 6-ays this can be done. 
 They are:a) take a group of scientists fr Keny interested in these
developments 

b) 
to the United States for training orbring a leader scientist to Kenya fro the United States to teach thegroup this iortant information for a =nth.It is far more econcmical to 'bring 

case than to "take the M1tsd 
the teacher to the students" in this 

to the tpadr.,,
her'fore it reCo eis that leading scientists fr= the United States(or esewherse) be bmxht to Kenya for this training.StationSesearch _ For research station and other accountants.Each researCh station has an accountant who is the right arm of thestation head in Preparation of budgets, accounting for all expenditures of 
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fmus and providing the station head with information useful in managenent of 
the station. 

Each agricultural xe rient station in the United States has an 
accountant who performs similar functions. 

This program would take accin~tants frum the Kenya Research Stations and 
Headquartezs to the Unit-ed States to learn from Agricultural Mperizent Station 
aoMmtants. They would discuss: a) the budgetin system b) how fumds are
 
allocated to deparbnts, scientists axd to resear 
 projets c) acxmntin
 
methods and procedures ard d) 
 formats for information provided to the station 
director for use in decision making. 

As with the Lesearch managent seminars, these seminars would provide
MOtivaticn and stimalation as well as inforation and skills for improving the 
hidgetiq, acc= in, and managz± system. 

It is reccim nded that three gmou of ten accountants each be sent to the 
U.S. for the training, total 30 participnts 

Visiti-M Processor to,the nvesitv of Nairob 
Provide the equivalent of two visiting professors frm the United States
 

each year to teach courses which are needed to supplement the training of the
 
University of Nairobi faculty is 
 able to offer. These should be high caliber
 
faculty with special knowledge and skill.
 

The reason for the one year visiting professorship as opposed to a 2 year
 
or more "substitute teacher' is that some of tne best teachers in U.S. 
Agricultural Universities can be attracted for a 1 year assignment, but would 
not be willing to leave their rcilar position for 2 or more years. Senior 
faculty housing should be provided by the University of Nairobi for these 
visiting faculty menbers. 
Maintenance ofEoui9eTnt Training 

Mu1ch equipment at various research stations is idle a great deal of the
time because personnel at the station do not have the kncwhow and skills to 
repair it. If the equipment is inoperable, the work of the station doesn't get 
done. 

It is therefore proposed that a r rscn highly skilled in maintenance of
various kinds of equipment be brought to Kenya to assist in this mahitenance 
and provide an the job bmhuzing for key perscmnel at the research stations. 
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He would be stationed in Naircbi and would trave to the various stationsto assist with the repair of equipment and provide on-the-job training for atleast two people per station. 
Me person would be called an equipment maitence &qineer and wouldremin in Kenya for 2 years. 
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SIZE AND COST OF THE PROGRAMEach of the above =conets is needed in any traini-V program to improvethe level of knowledge and skill of research officers and other personnel inthe Kenya National Agricultural research system. Decisionslevel of each as to the precisecaoonent to be supprted by USAID will be detennined by enemrusvariables, some of which are: 
1) Total dollar available for the project.
2) Relative i1=taxc 
 (perent) of tan to other arts of the total 

program
3) Ra-.1 tve inportance of each comonent of the trarnn program to the 

sucoess of Ienya NARS.
4) Relative impor e of each c=onent to the Production of maize and 

5) Cmponentzs which other donors are willing to support.
6) Which cop=M,,ts the Government of Kenya 
 is willing and able to 
support with its own resources.

The authors of this proposal developed detailed cost analysis data foreach cmponent of the program. See annex 5. It is based primarily cn USAIDprogram budgeting suggetins contained in Participant Training notice 85-6,
4/10/85 and training costs in 
 enya as ixdxicated in the task force repor.was Itnecessary to use personnaly estimated costs for a few elements in srmethe cmponents. ofThe 1986 base costs were cc0ounded at a 5%inflation rate
 
fran 1986 through 1996.


A large factor in the cost of the prgram is 
 the cost of administration.As these costs are presented hare, the administration of the training
would stand alone. If the administration of the training cmponnt 
can becombined in scm way with the administration of other parts of the research
project, it 
 may be possible to reduce them somewhat.
 
In prepar'n 
 the budget, an efficient size of unit for tra firstdetennined for each component e.g. 20 studenta for a class in marrh 

n was 
analysisand write-up, one PhD student, etc. Next, the various costs of teaching ourunit were analyzed and totaled for each component e.g. costsscie-tist to ccrduct the advanced of a visitingscience seminars plus irect costs for 

participants. These total costs per u-sit of training were then divided bytrainees per unit to get costs per trainee. 
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Finally, using the costs per trainee for each year tines the nmber oftrainees in the prcgraM, the cost per year of each program coponent was 
determined. 

Based on this data, total proram costs were determined for severalalternative cotbinatics of caqncnents and levels of training within each 
%Ccnponit. 

The data in table 7 provide average costs for the 10 year period for eactrsinee. For poe-ts in which participants are trained in groups, the grousize and costs per group are indicated. These group sizes are costs weremaintained in developin ccponeft 
for various levels of program.
 

Table 7. Estimated Average Total Cost Per Participant and Per Group, 
1987-96 

Groip Cost per Cost per
Size Grup Participant 

Research Adm Seminar 10 $ 114,850 $ 11,485Accountant Seminar (US) 10 
 114,850 
 11,485
 

1 -Major Prof. 77,017mip 1 
MSC 7,317fellowship (10BI)1 

28,127
Mc Thesis fellowship (CyM.vl) 2 

14,734Adv. Science Seminars 20 36,031 1,802
Visiting Scietist to US 1 
 - 15,403Res. Methcds Training 
 30 
 62,940 
 2,098
Res. Aal. & Write-up 20 
 38,500 
 1,925
Visiting Prof to UNBI 1 - 68,210Equipmntr bia nce 1 - 3,1353 

1--'rnludes Teis research grant 

Assunes one trainer averages 150,500 per year who trains 48 tec-imcians
 
per year on the job.

Al te vels andMixes of ents.
Several alternative levels of program and several mixes of programcomponents, with the rationals for each are presented in the following pages.These alternatives were analyzed to facilitate the work of decision makers who 
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will 	decide the f inal levels andi mix. 
Me alternatives include:

Alt ativel - -5,. .let- prrm at levels utlini in the 	base rcrrn.Cost 	of this level turned ott to be 22 millicn for the ten year program.is 	 Thisre than was for this nent 	of the total research progra-m.The proqra and year by year costs are shown in tables 8 and 9. 

A1t2M ytLve? - A with the al cost scaleddow to 15 mlion.Cmrnent- of this prcca would be: 	 -l 
I. 	Tain 60 PhD's $ 4,462,000.
2. 	 One major professor trip per PI $ 492,000. 
3. 	 Train 36 MSc's at the University of Nairbi 1,003,000. 
4. Thesis rsearch grants to CYMMT for 20 MSc Trainees 289,000. 
5. Ti 9 grous of 30 (270) in researcl methods at Egrton 630,000.6. 	 Train 12 grouPs of 20 (240) in research analysis andwrite-up at Egerton 

417,000.7. 	 Conduct advanced research semiars in Kenya for 6 roupsof 20 scientists 
8. 	 Send 60 scientists as visiting scholars with US 211,00o.


Scientists
 

9. 	 Ccmrut two years of on-the-job training for equirp t 910,000,
mintenanc 
 technicians 
301,000.10. 	 crmuct research managemnt semirnrsgrouP 	 in the US for twoOf researc aitnistrtrs (10 each) 414,000.11. 	 Corduct US semimars for two groups of researchaccountants 97.000. 

12. 	 Provide no visiting professors to the University of Nairobi 0.13. 
 Acbinistration 
TOLCOST 	 5,284,000.$ 14,610.000.
 

11. Details of the Program and year by year costs are shmn in tables 10 and 

Alternative 3 A roar desioned to meet the needsof ificallorthe aizead 
-

sorghum r -. 	
tra 

TMe cost of this program went up fr=million to nearly $17 million due to an 
$15 

increase in the number of Mcfellowships at the University of Nairobi from 36 at the $15 million level to115 needed for the maize and sotghm prgzram.
Several points should be noted cncernamin this increase. First, this is a 
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realistic immber of MscIs which will need to be trained based on: a) needs ofthe maize M-4 sorhm proram b) inclusion of training for both present andadditional needed persnnel and c) mmters needed to compensate for attrit.on. However, the authors believe that the present mmenbm of support for MSctraining for GOK and other donors will provide for much of this need during tlu 
rext 10 years. 

TMerefore, if a redution needs to be made due to xIdget restictins, thenxDbers of MSc trainees could be reduced to 35 or 40, the level of the $15
 
million Program in alte=iative 2.
 

Companents of this program would be:
 
Cc t
 

1. Train 60 PhD's 

$ 4,462,000. 

2. 
Cne major professor visit per phD 
 492,000.
 
3. Train 115 MSc's at UNBI 

3,292,000. 
4. Thesis Research grants to CYMMIT (20 trainees) 289,000.
 
5. Train 9 groups of 30 (270 total) in research methods 

at Egertcn. 
630,000.

6. Train 12 groups of 20 (240 total) in research analysis
and write-up at Egerton. 


417,000.

7. Corxurt advanced research seminars i-, Kenya for 6 

of 20 scientists. 
211,000.

8. 
Send 60 scientists as visiting scholars to work with

US scientists 


901,000.
9. Ccrct 2 years of on-the-job training for equipment

maintenance technicians 

301,000.


10. Research Management seminar in the US for 2 groups of

research administrators 
 (10 each) 414,000.11. US Seminars for two groups of research accountants 197.000.12. Adiinis~ation 

1t i2a.n5 c~ m i i s t rTOMAL ,284 ,000. 
$ 16,890,000.
 

Tables 12 and 13 detail the comonents and costs of the program for 
Altexnative 3. 
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Alteative < - A orncram scaled dcn to $17 milion but keem i q the trainingof 100 D' s intact. This progm was arrived at by eliminating someCOMPOnents of the training program altogether. 

CmPonentz of this program --- uld be: 

1. Train 100 PhDfs 
 Cost
$ 7,432,000.2. 
Two major professor visits per PhD 
 1,595,000.
3. Cmuct advanced science research seminars inKenya for 10 groups of 20 each 


355,000.
4. 
Send 60 scientists as visiting scholars to work
with us scientists 

911,000.
5. Coxnuct 2 years of on-the-job training for equipmentmaintenanci technician 

301,000.
6. Research managemnt seminars il the US for 4 groupsof research administrators (2visits each)7. 	 918,000.U.S. Seminars for two groups of research accontants 313,000.
8. 	Administration 


5,704,000.
 
$ 16,841,000.
 

The reduction of Program caCqponts fran the 22 .million level and arational for each is as follows, with reductios listed in priority order:1. 
0-t out the Visiting Professors to the University ofNairobi. The faculty there is presently underemployed andthis simply cuts Out supplemental areas of trainin to 
imrove quality. 

Savirgs:2. 	 $ 1,364,000.Ot out the tran of ~c cadicar tes at the University ofNairobi. 
There are other donors who will likely providethese felUmships if the US does not. Also the recurring 

cost f= will increase the capacity of the University to accept 
mere students. 

Savings: 1,139,000.
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3. 
Out out one of the four groups of Station 
Heads/Acinstrators 
sent to the US for Management
 
Seminars. 

Savings: 233,000.
 

4. Cost out the Short Term Trainirn in Research Analysis ard
Writa-up. 
The same analysis applies to the Methcdology
 

Savings: 
 770,000.
 

5. O.t out the training of 40 MSc thesis trainees to CIMMnT. Thereis sme questicn that C4MT might be able to accept this many
additional studenrs frem Kenya. 

Savings: 
 581,000.
 

6. Ct out the sot 
term training in Research Methods. If

the GOK is serious about this traing, it can do it

EgertCn for less that the cost to US as a donor.
 

Savings; 
 906,000.
 

Total Savings:Tables 14 ard 15 4,993, 000.detail the c pontZ ad costs of alternative 4. 

Alteniative5 - A x scaleddon to the 2 mill onlevel 

As with the $17 million level, the prairam was arrived at by eliminatingscme of the Program altogether, and by sca1Jng dcwn others. 

This level included reduction in the administrative structureunless a different set-up is 
to a mirin

designed for admnistrating the proram. 
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Cponentzs of this program would be:
 

RD's$
i. Tain70
1. 	 Tain 70 rphDts 5,259,000.
2. 	 Ole major professor visit per PhD 
 57, 000.
 
3. 	Send 6o scientists as visiting scholars to work with


US scientjzts
 
4. 	 coindut two years of cn'the-job trainng for equipnent 906,000.
 

maintence technicians 

5. 	 esearc management seminars in the US 

301,000.
 
(2 visits to each) for 2 grcups
of research adminis at.1,00


6. 	 Administration 414 .~~4 	 ,-8-.oo. 
TOM 


12,322,000. 
Tables 16 and 17 detail the ccxneot s and ccsts of this prcgram. 

The reaction of the Progr frM 	the $17 million to the $12 million levelis as fo1Owsw, with reduction listed in priority order:
0± out a secnl. 	 group of the Station Heads/Aadin tars 
managnt trainhnq to the US. 

Savings: 
 246,000.
 

2. cut cut the Accotr.ant Trining pr _rajm in the US. 

Savings: 
 303,000.
 

3. 	 CUt out the .5 FME of a Faculty Associate. This isunnece ary with so few arrangemenL to be made other than 
student Participant prog= 

Savings: 
 923,000.
 
4. 	 Cut the "ntmberof PhD participants to 70 and cut out all second 

visits of major professors. 

Savings: 
 3,411,ooo.
 

TMTAL 
 $ 4,883,000.
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The alternative of ccmpletely eliminating the administrative staffing forthe prgram and allowing the trainees to go through USDa/OID was considered. 
However, it costs $2,000 per student year for this. That is a total cost of$4,207,000, which is not enough extra saving to offset the benefits of havingthe ac n-,stratin support team. Some further savings on administration couldbe achieved an the US side by reduing the secretarial and accountant time 
scmewhat. 

Tablea 18 and 19 detail the coom and costs of Alternative 5. 
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------------------------------------------------------------------------------------------------------------

-- -----------------------------------------------------------------------------------------------------------

-- -----------------------------------------------------------------------------------------------------------

Table 8, Alternative 1 -
Base Program, No. of participants, $22 Million level
 
-


Research. Acctnt 
 PhD Major MSc 

Year Admin 

MSc Adv. Eqpt. Visiting Intro Research
Seminars Visiting
Profs To 
 To Res. Maint. Scien- Res
Seminars Anal & Profs
UNBI CIRIYT Sci. 
 tists Methods Write-Up to UNBI
 

to US
 

1987 10 10 
 10 0 6 
 4 20 48 
 6 60 40

1988 10 10 25 

2
 
10 12 4 
 20 48 
 6 60 40 
 2
1989 10 
 10 40 
 15 12 
 4 20 
 6 60 40 
 2
1990 10 
 45 25 12 
 4 20 
 6 50 40 
 2
1991 10 
 45 30 12 
 4 20 
 6 60 40 
 2
1992 10 
 45 30 12 
 4 20 
 6 30 40 
 2
1993 10 
 45 30 
 12 
 4 20 
 6 30 40 
 2
1994 10 
 30 30 
 12 4 
 20 
 q 30 40 
 2
1995 0 
 15 30 
 12 4 
 20 
 6 30 40 2
1996 0 
 0 0 
 6 4 
 20 
 6 30 40 
 2
 

Total 80 
 30 300 200 108 40 
 200 96 
 60 450 400 
 20
 

11 100 PhD's to be trained.
 

2] 54 MSc's to be trained.
 



--------------------------------------------- 
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--------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------

Table 9 Alternative 1 - Base Program Costs, $22 Million level
 

r Research. Acctnt PhD Major

Lar Admin Seminars 

MSc MSc Adv. Eqpt. visiting Intro Research Visiting
Profs To To 
 Res. Maint. Scien- Res 
 Anal & 
 Profs Adinin
Seminars Total
UNBI CIMMYT Sci. 
 tists Methods Write-Up to UNBI
 

($000) 

987 96 
 96 201 0 50 46 
 28 147 
 72 100 
 68 108 420 1,432

988 101 101 528 60 
 139 49 
 30 154 76 105 64 
 114 441 2,050

989 106 
 106 888 94 146 51 31 
 80 110 68 120 463 2,265
)90 ill 1,049 164 153 53 33 84 116 71 126 486 
 2,446
 
)91 117 
 1,101 209 161 56 
 88 121
34 74 132 51]. 2,605

92 123 1,156 217 169 59 36 
 92 64 78 
 138 536 2,668
 
193 129 
 1,214 228 177 
 62 38 
 97 67 
 82 145 563 2,802

194 135 
 850 239 186 65 
 40 102 70 
 86 153 591 2,527
95 446 251 195 68 42 107 74 90 160 621 2,054
 
96 132 127 72 44 
 112 78 
 95 168 652 1,480 

;al 918 303 7,432 1,595 1,630 581 355 301 911 906 770 1,364 5,704 22,445 
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--- --------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------

Table 10 
Alternative 2, Base Program Reduced, Number of Participants, $15 Million level
 

Research. Acctnc PhD Major .IMSc 
 MSc Adv. Eqpc. Visiting Intro Research
Yeair Visiting
Admin Semifiars Profs 
 To To 
 lies. Maint. Scien-
 Res Anal & Profs
Seminars 
 UNBI CIMMYT Sci. Cists Methods Write-Up
 

to US
 

3-----------------------------------------------------------------------------------------------------­
1987 10 
 10 6 0 
 4 2 20 48 
 6 30 40 0
1988 10 
 10 15 6 
 8 2 20 48 
 6 30 40 0
1989 10 
 0 24 9 8 
 2 0 6 30 40 0

1990 10 
 27 9 
 8 2 20 
 6 30 40 0
1991 0 27 9 8 
 2 0 6 30 40 
 01992 0 
 27 9 8 
 2 20 
 6 30 40 
 0
1993 0 
 27 9 8 
 2 0 
 6 20 0 0
1994 0 
 18 9 8 
 2 20 
 6 30 0 0
1995 0 
 9 0 8 
 2 0 
 6 30 0 0
 

1996 0 0 0 4 
 2 20 
 6 0 0 0 

Total 40 
 20 180 60 72 20 
 120 96 60 
 270 240 0
 

1i 
60 PhD's to be trained.
 
21 36 MSc's to be trained.
 
31 Visits reduced to one per student instead of 
two as in $22 Million.level
 



-------------------------------------------------- 
---------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------
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Table 11 Alternative 2 Base program, Reduced level, Cost at 
$15 Million level
 

Research Acctut PhD Major MSc MSc Adv. Eqpt. Visiting Intro Research VisitingYear Admii Seminars Profs To To Res. Maixt. Scien- Res Anal & Profs Adrnin TotalSeminars 
 UNBI CIDIYT Sci. tists Methods Write-Up to UNBI 

1987 96 
 96 121 0 34 23 
 28 147 72 50 
 62 0 
 420 1,149
1988 101 101 317 36 
 93 24 
 30 154 76 53 
 64 0 
 441 1,490

1989 106 533 56 97 
 25 
 80 55 68 
 0 463 1,483

1990 ill 629 59 102 
 26 33 
 84 58 71 
 0 486 1,659

1991 
 661 62 107 
 28 
 88 61 74 
 0 511 1,592

1992 
 694 65 113 29 36 
 92 64 78 
 0 536 1,707

1993 
 729 68 118 
 31 
 97 67 
 0 563 1,673

1994 
 510 71 124 33 40 
 102 70 
 0 591 1,541

1995 
 268 75 130 34 
 107 74 
 0 621 1,309

1996 
 0 85 36 44 
 112 78 
 0 652 1,007
 

tal 414 197 4,462 492 1,003 289 
 211 301 910 630 
 417 0 
 5,284 14,610
 

C­



------------------------------------------ 
----------------------------------------------------------------

------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------

Table 12 Alternative 3 
Maize & Sorghum program. Number of participants. $17 Million level
 

lte!;ea rch Acctnt PhD Major I.ISc MSc Adv. Eqpc. Visiting
Yi:ar AJmin Intro Research VisitingSeg.inars Profs To To Res. Maint. Scien- lRes Anal & Profs
Seminars 
 UNBI CU-IMNYT Sci. tists Methods Write-Up to UNBI 

to US 
S -- --- ----- ----- ------------------------------------------------------------------------------­

1987 10 10 
 4 0 13 2 20 48 
 6 30 40 0
 
1988 10 
 10 12 
 4 13 2 20 48 6 
 30 40 
 0
 
1989 10 
 20 8 26 2 0 
 6 30 40 0

1990 10 
 24 8 26 
 2 20 
 6 30 40 
 0
 
1991 
 24 8 26 2 
 0 
 6 30 40 0

1992 
 24 8 26 2 20 
 6 30 40 0

1993 
 24 8 26 2 
 0 
 6 30 0 
 0
 
1994 24 8 26 2 20 
 6 30 0 0
 
1995 
 16 8 26 
 2 0 
 6 30 0
1996 0
8 0 11 2 20 
 6 0 0 
 0
 

Total 40 
 20 180 60 230 20 120 
 96 
 60 270 240 0
 

11 60 PhD's to be trained
 

21 
 115 MSc's to be trained
 



------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------

- - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - -

---- - -- -- - -- -- -- -- - -- ------- - -- -- - ----- 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Table 13 Alternative 3 Maize & Sorghum Program 
Cost, $17 Million level
 

Research. Acctnt PhD Major MSc MSc Adv. 
 Eqpt. Visiting Intro Research Visiting
Year Admin Seminars .Profs 
To To Res. Maint. Scien- Res Anal & 
 Profs Admin Total
Seminars 
 UNBI CIMMYT Sci. 
 tists Methods Write-Up to UNBI
 

($0)----------------------------------------------------------------

1987 96 
 96 81 0 109 23 28 147 72 50 
 62 0 420 1,184

1988 101 101 254 
 23 301 24 30 134 
 76 53 64 0 
 441 1,622
 
1989 106 
 444 48 316 25 0 
 80 55 68 
 0 463 1,605
 
1990 11 
 559 50 331 
 26 33 
 84 58 71 
 0 486 1,809

1991 
 587 53 348 
 28 0 
 88 61 74 0 
 511 1,750

1992 
 616 55 366 29 
 36 
 92 64 78 
 0 536 1,872
 
1993 
 647 58 384 31 
 0 97 67 ­ 0 563 1,847

1994 
 680 61 403 33 40 
 102 70 
 - 0 591 1,98O

1995 
 476 64 424 34 0 
 107 74 
 - 0 621 1,800
 
1996 
 250 249 36 44 
 112 78 
 - 0 652 1,421
 

rotal 414 
 197 4,594 412 3,231 
 289 211 301 
 910 630 
 417 
 5,284 16,890
 

-----------------------------------.. 


- - - - - - - - - - - - - - - - - - -
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Table 14 Alternative 4 
Reduced Base Program. Participants, $17 Million level
 

Research Acctnt I'hD Major HiSc IHSc 
 Adv. Eqpr. Visiting Intro Research 
Visiting
Year Admin Seminars Profs 
To To Res. Maint. Scien- Res Anal & Profs
Semiiiars 
 UNBI Cl:-2LiyT Sci. 
 tists Methods Write-Up
 

To US
 

1987 10 
 10 10 0 0 
 0 20 48 6 
 0 0 0
 
1988 10 
 10 25 10 0 
 0 20 48 6 
 0 0 
 0
 
1989 10 10 40 15 
 0 0 20 
 6 0 
 0 0
 
1990 10 
 45 25 0 
 0 20 
 6 0 
 0 0
 
1991 10 
 45 30 
 0 0 20 6 0 0 
 0
 
1992 0 
 45 30 0 
 0 20 6 0 0 0
 
1993 10 
 45 30 0 0 
 20 
 6 0 
 0 0
 
1994 0 
 30 30 0 
 0 20 
 6 0 0 0
 
1995 
 0 15 30 
 0 0 20 
 6 0 
 0 0
 
1996 0 0 0 0 0 20 6 0 0 0 

Total 60 
 30 300 200 0 0 200 96 60 0 0
 

11 Total = 100 PhD Trainees to be trained 



------------------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------- 
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--------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------

Table 15 Alternative 4 Reduced base Costs at 
$17 Million level
 

Research. Acctnt PhD Major 
MSc MSc Adv. Eqpc. Visiting Intro Research Visiting
Year Admin Seminars Brofs To 
 To Res. Maint. Scien-
 Res Anal & Profs Admin Total
Seminars 
 UNBI CIMYT Sci. 
 Jsts Methods WriLe-Up
 

($000)
 

1987 0 0 28 147 72 

96 96 201 0 
 0- 0 0 
 42) 1,060


1988 101 101 528 60 
 0 0 30 154 76 0 
 0 0 
 441 1,491

1989 106 106 
 888 94 0 
 0 31 80 0 0 
 0 463 1,768

1990 11 
 1,049 164 0 
 0 33 
 84 0 0 
 0 486 1,927

1991 117 1,401 209 
 0 0 34 88 
 0 0 0 
 511 2,060

t992 123 
 1,156 217 0 
 0 36 92 0 0 
 0 536 2,037

[993 129 
 1,214 228 0 0 
 38 
 97 0 0 0 
 563 2,269

1994 135 
 850 239 
 0 0 40 102 0 
 0 0 591 1,822
1995 0 0 42 107 0


446 251 

0 0 
 621 1,467


1996 0 44 112 0 0

132 0 


0 652 940
 

otal 918 303 7,432 1,595 
 355 301 
 911 
 5,704 16,841
 
~------------------------------------------------------------------------------------------------------------------------------­
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Table 16, Alternative 5, 
Much Reduced Base Program. Participants, $12 Million level
 

KeY-;ea -ch Accint I'IhD Major MSc MSc Adv. Eqpt. Visiting Intro ResearchYear Adiain Seminars Profs To Tn Res. Haint. Scien-Seminars Res Anal &
UNBI C:-IMYT Sci. tises Methods Write-Up
 
to US
 

1987 10 10 
 5 0 0 0. 0 48 6 0 0
 
L988 10 10 
 10 5 0 
 0 0 48 6 0 0
 
1989 10 10 
 20 5 0 0 0 
 6 0 0
 
1990 10 
 25 10 0 0 0 
 6 0 0
 
1991 0 
 30 10 0 0 0 
 6 0 0
 
1992 0 
 30 10 0 0 
 0 6 
 0 0
 
1993 0 
 30 10 0 0 
 0 6 
 0 0
 
1994 0 30 10 0 0 0 
 6 0 0 
1995 
 0 20 10 0 0 0 
 6 0 0
 
1996 0 10 0 0 0 0 
 6 0 0
 

Total 40 30 210 70 96 60 

11 70 PhD's to be trained.
 



------------------------------------------ ------------------------------------------------------------------------------------
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Table 17 Alternative 5 Much Reduced Base Cost 
 $12 Million level
 

Research Acctnt PhD Major 
MSc MSc Adv. Eqpt. Visiting Intro Research Visiting
Year Admin Seminars Profs To To Res. Maint. Scien- Res 
 Anal & Profs Admin TotalSeminars 
 UNBI CIMMYT 
Sci. tists Methods Write-Up
 

($000)
 

1987 96 0 
 101 29 0 0 0 
 147 72 
 0 
 0 0 380 825
1988 101 
 0 211 30 0 0 
 0 154 76 0
1989 106 0 444 63 0 0 0 
0 0 399 971
 

80 0 
 0 0
1990 11i 419. 1,112
582 66 0 0 0 
 84 0 
 0 0
1991 440 1,283
734 69 0 0 
 0 88 0 0 0
1992 462 1,353
771 72 0 
 92 0
1993 
0 0 0 0 485 1,120
809 76 0 0 
 0 97 0
1994 0 0 509 1,491
700 80 0 0 
 0 102 0
1995 0 0 535 1,417
595 84 0 0 
 0 107 0 0 0
1996 562 1,348
312 88 0 0 
 0 112 0 
 0 0 590 1,102
 

rotal 414 5,259 657 
 31964,781 
 12,322
 



iMASIBILITY ANALYSIS
 

lacment cts 
1. 	

for MSc and PO Par Icipntif S in the' 
 -
As of 1986 th'ere isan average of less than one phD for eachof the 24 research stations being proposed. If the proposal fortraining 100 PhD's recamnded in this rpott were adopted, (10 peryear plus the 8 per year trained) there would still be only about 125iD's in the NAS at the end of 1996. If the 100 additional weredivided am the eleven research statics in crop productan (seeannex J there would be a critical. mass of about 9 per station.Each 	station involves an average of 8 scientific disciplines initq Program. TMerefore this is about one Phd per discipline perstation engaged in crops production research.
The fact that the pay scale and research support funds are atthe present inadequate to hold Riis at the research stations does not 

negate their need.

2. 	 MC s There can 	be no question that the NARS can acccmodate all theMc' s who will be trained. Upon returnng to their station they willreturn to 	their original positions, better trained and mne 

productive.. 
TheAvailable Pnolof cndates
 

For Mc trainin.
1. 	 There are currently 288 BSc's in research officerpositcns in the NS. There are also about 300 technical officersin the system with Dip1mias from Egerton College, or Jdo KenyattaCollege of Agriculture. Experience has shown the diplcmates copetefavoably with the BSc's when they are trained in the United States.The prOgrM sirply takes a little longer for the diplcmates - about 3year 	compared to 2 1/2 for the BSc. Te diplcmate must first get aBSc, which takes 1 1/2 years inthe U.S., then the MSc which takes 
another 1 1/2 to 2 years.

Consequently the pool from which to r.1raw N c candidates is verylarge with plenty of qualified people. 
2. 	 For PhD Training
 

Scme people have a feeling that the pool 
 of candidates for phDparticipant tan is limited. They 	believe it will 	be hard to 
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fill participant slots because 1) the Mc' s in the system now areeither too old or not qualified to go on for the PhD or 2) theresearch station cannot afford to let them be away for three years.
Therefore, they say, it mi~ftt not be possible to firiparticipants. This has been the case with numorous programs.
First there were only 80 MSc's in crop production discipline in1986 and 23 of them were away for PhD traidng. At the present time,it may not be possible to fird an additional 10 who would be acceptedfor training in good agronoy, plant pathology, entaumlogy, soils,agricutural. engineering or aqricultural economics deparnts in theUnted States. Hwevr, in two r years, by 1988, there will be anadditional 39 newly trned NSc's in the crop production. Many of

these should quaifyo for :-bD raing.
If one wished to assume a ,rery ccnservative posture on thisissue, he could start up the PhD program slowly for 2 Or 3 years,then send larger numbers for training in the third thrmcjh 8th year

of the project. 
Drs Fenly and Dunbar visited personally with 14 newly returnedNSc's at the Kiboko Pange Pesearch Station. One of these isreturnin to Texas A&M in the summer of 1986 for his PhD inVeterimnay Medicine. At least 4 or 5 more are qualified and wouldlike to go as soon as possible. And Dr. Benson oie, head of the
Station would like to send them. He wants a PhD to head up each ofthe 8 areas of research at the station. Although we were not able totalk with other station heads, we believe the situatin would be the 

same there. 

IMpctof onmvalof ScientiS ur Tran 
1. BSc' for trainin to the MSc level.
 

Mst BSc 
s in the NAms do not have minimum traing, rui ed todo agricultural researah. onequently many if not most are not very
productive. 

Therefore sendIl up to 40 per year fir Msc trainin wduld havea minimal effect on the productivity of the system. In the secondyear, there would be 80 away from the. program. But in the 3rd year, 
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the first 	40 would be returning, ad wolmd be mre proctive. So byabout the 4th year, the net productivity of the system should beginto show a steady increase. This would continue throughout the 
proram. 

With regard to the question "Can the stations spare them?',, theycan hardly afford rot to. The long run gain in productivity
cartainly 	far alteighs the short term los. Erthenre there
about 25 new MSc s 	

are 
returning to the crop productic system each year.They can fill in frr the others while they are away for training.

2. 	 Sc's far Training to the phD Level. 
There is no way to 	take a productiv MSc who is qualified towork on a 	PhD out of the NARS without temorarily reducing the outputof the station. But there 	is also no way to train MSc's for the D

without taking them out of the system for 3 years.

The real question then becomes 
 'hw can this cost 	be minimized

in order to achieve the longer :i net gains?,
As mentioned above, there are cur1ently about 25 new M1c's beiMretuned to the crop production system each Year. This provides aback-up pool of people to take over the work of the MSc's who away gettJig their PhD's. 	

are 
Tis procedure is used all the time bydeprtwnt heads to fill in while scientists are away for short 

periods of time. 
As with the MSc prlra, in 3 years the phD's will begin
rtIlng 
 to their posts. The increase in productivity of thosereturn will be 	 wto 

a further 	offset to the losses in productivity of 
those who are away.
 

A secord way to reduce 
this impact is to bring in foreign
technical assistants to fill in for key positions. 
Tis is thetraditional way and is moderately successful. However, it shouldonly be used for critical positions such as, say, maize breeding. 
one main reasonThe 	 for this is the high cost of the technicianscosts $160,000 or mrre per year to maintain a 
technical 	assistance
 person in 	the field. 
IT costs $20,000 a year for a 
PhD trainee.

Therefore 8 PhD or MSc tzainees can be maintained in the United
States for the cost of one technical assistance person.
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With limited budgets a hard look should be taken at this problembefore puttirg TA's into the program at the expense of MSc & PhD 
trnn.

Trainee i the a
 
The follaAM questions have been asked 
cncen i the tai pr=gr:1. Mhat has happened to the several huzdred Kenyans who have been 

trained by AID? 
2. How many have employment appoPrjate to this training?3. How many Governnt employees have moved to the private sector and

•tat are the effects of these transfers? 
4. How many did not return to Kenya?
5. 
How many did not return to assigned jobs?
Statistical analysis and onplete records to give finite answersthese questions toare not available. However, several partial analysesprovide inicators that thse problems may not be as serious as they seem. . garding question one, '"whre are they?" many, trainees' namesPositions are andfounid on employment rolls in the universities, colleges,tining institutes, and the agrculz research and extension system.Te Act Principal at Egertcn College received his PHD at the UniversityOf Florida. The Dean of the Faculty of Agriculture at the University ofNairobi received his PhD at Cornell University. Mirty-one with Rms andthree with mSc's from the United States are on the Faculty of Agriculture(includi animal Prouction) at the University of Nairobi. Of thefaculty at Egertcn College, 45 Out of 154 are Msc's or pj!s trained in theU.S. Several Rios frm the U.S.U.S. are in administrative positions in the 

Although the transition is not omplete, -enyans with post graduatedegrees are gradually replacing the seasoned expatriates who were in the 
system a'decade ago.
 

Question 2 and 5, "Do trainees return to their employment in relation
to the Jobs and is their eloyment appropriate to their trainin,. areanswered tcOether, The answer to both questions a qualified "yes".do return to their jobs. They
However, there is meonbility in the systemtl'an there was a few years ago, so a substantial number mve fro thesejobs to better ones within the Agricultural Research, Education, and 
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Ebtension sys 4 -m som do move to private industry. Heads of depaftntsin the agricultural education system and researc station heads indicatedthat they mst recruit people to fill vrious poitions vacated byrti-Mennt or by people who have mved upard in the system. Mznerouspeople leave the positions they held when they were trained to takeadvantage of these better opportunities. For eXample, of the 21 peopletrained for the National Pange Research Station at Fioko, five have leftfor positions where they can use their tmining ir effectively, btzt thisstation head says they aresystem. all still within the public Reseaz 1 /EducationOf the nein +--=,.A-v-s,--- --- _ine fo D=rnCollege, very few have left 
their positins. 

QuP-stion three is 'w many goverrnent emplcyees have moved to theprivate sector and what are the effects of these transfers." Thisobility does take place and rearetably there a-e no statistics on the
percentage. For the people with special knowledge or skills that itneeds, private industry in Kenya pays More than governmnt or collee anduniversity work, as it does eLsewiere in the world. This mobility is nota total los to agriculture because it often helps private industry tobecame more efficient in 
agricultural prouion. 

prducing and distributin inputs for-
Tis helps ir4prve Kenya agriculture, which is 

the ultimate goal. 
Apparently thers are not too many people with MSc's or HDs whotransfer to private irxstry. A manpuwer survey conbjted by USAD inlate 1982 indicated that there was only one rhD degree holder ard fiveIc,'s in private industry and the parastatals in Yanya.
Cceaiig question 4, 'Sow mar trainees did not retu to Kenya,"the answer seem quite positive. IN respcnse to this question Mrs. LilianKimani, whbr was re-p sible for the overseas trainee program of theMinistry of Agriculture frcm 1979 to 1986, raid "there was only one whomwe were not able to get back. In the large Range Management TainingProgram at Texas A&M, one student apparently did not return to Kenya,he had flunked cut of the program early, 

but 
so the loss of him in dollar cost 

was minimal. 
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3. Heads of stations or departments nominate qualified people.4. 1he ministerial training =mittes selects people for the trii 
positions f those nominated. 
It insists on having at least 3 nominees of each position. The 
20'ersh-'p and~ this a~ittee is broad based rxpreenting all parts
of the ministry,

5. When a person has been selected, the secretary of the training
cmiittee notifies the tMining instit in and the individ2a 

(flCened.
6. The trainee is released to go to min to fill out the necessary 

forms. 
7. Completed forms go to the Directoate of Pearsnnel, Presidents 

Office. 
8. he Presidents Office forwards the nmmination to USAID.9. 
From this point on USAID procedures are followed for appval oftrainee, comitment of funds, placement of traines preparation of

predepartue paper, briefing at MMAI, Kenya and briefing in
Washington, D.C. 

AumISnAON OF U PXM= 

Amiig+m-i" t& trann rI Mcr
The question has been raised as to the most effective cnt-racting

a1Tant to implement the training phase of this project.this decision is One key factor inthat it is an education and training project for research -not a r sea=ci projec._t. Anothpr key is that the prniaxy need islevel of excellence of the manpowe to raise the
who will man the Agricultural Research
Syst=i of KMna for the year 2000 and beycui.
In fufilling the contract, the =ntractor must have the respect andcooperation of the land grant university ccm=ity. 
 This is 
 true whether the=1 rct= is a University, a Consortium, WinrOck International or a private

entity. 
It is not possible to predetermine which of the above organizaticrs, orcambiation of organizaticns, will be most qualified to carry out theseresponsibilities. This will have to wait upon the bidding process. 
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In any event, a !ard grant u.iversity or universities will have to einvolved at sme point if the project is to succeed. Functions which will have 
to be pexformed include: 

a. Provide a highly qualified, experLenced person to be project leader, 
statined in Kenza. 

b. Provide a cmetent project facilitatar/cocardntor in the U.S.will assist the project leade in placng 
,ho 

1 sbaen , comxinate withdeans and pabn heads and faculties involved inl trainint and 
Provide other back up for students. 

c. Provide necessary admini strat-ive and technical support to the project
leader statined in anya.

d. Placmmnt of students in those aniversities and dpar nts best 
qualified to fulfill their training needs. e. Organize and provide aa dE c counseling and personal assistance to 
trainees. 

f- Personal follw-up with each student and his faculty dvio tommitor progress and identify problems or oPPorhmities to keep -this includes a semiannual written report of prore-s to be submitted 

g. 
to the project leader and Kenya govimient officials.Arvide for students to do their thesis research in Fenya - includes
planning and canizing the thesis research in ,enya with datacollect I m in Kenya and return to the United States for data
analysis, thesis writing and final emmination.

h. Ptovide for resech pro s follow-up with students after they have
ccmpleted their degrees by their major professors. 

i. Find the best possible qualified persamel to assist with
adminstrative trai travlA sminars, senir scientist
training, visiting scientists and other university related technical 
assistance phases of the project.

J. Preparing semiannual and annual reports required for the project.
staff incr or the &dinistrati.o: 
1. oect ed 4 ­ to be stationed in Nairobi:

a) Cooperates and advises with MaALD officials in selection of trainees.b) Maintains liaison with technical support personnel to help identify 
patential traines. 
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C) 
Works with U.S. university project facilitator/coorditor inplacingstudent in appropriate depart;n-t and programs of U.S. universities

and in arranging informal training seminars in the U.S. for 
administration And other Karans.

d) Provides necessary assistance and support to MOMAD and USAID for 
serdirr students to LUhs ar4'ocr third countries for training.e) 	 Consults with and advises MmALD, and other resporsible officials inorganizing U.s. P eticipatin and partic'ipmt for inforal tri 
and wrshops.

f) Suervise final preparation and mailing trainee documnts to the U.S.g) Mitains liaisCn with all entities involvcd with the project.2. 	 Pr4,_+ n-il* 4or/co o) 

a) 
Provides assistance to team leader inplacing students 
universities and departments 	

in 
most 	able to met student training 

needs.
b) RePresents the team leader in all matters of relationships with U.S. 

ag-icultural universities.

c) 	 Plvides quarterly reports of programs on all aspects of the training 

Program to: 
ithe project leader;


ii) administrator of the U.S. 
 university or other entity resposible 
for the project, and
 

il)USAID/Kanya.

d) Organize a bi-monthly "coordination meeting, 
 with 	key university

adminiastai-s deans and departint heads, faculty advisors andothers to review progress and identify problems and develop solutions
conecte with 	the ongoing success of the project.e) 	 Personally visit all partic-aTnts and their faculty advisors (al al'universities) semiannually and prepare a written progress -or theProject leader, USAID/Fbna and Kenya MMAD.

3. 	 Half-tim support person:
a) Find qualified consultants and provide logistical support for

traveling seminar teams of administrators and accountants.b) 	 Idetifieo u.s. scientists with whom the visiting scientists could 
work and facilitate their program. 
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c) Identifies key scientists each year to send to Kenya fcr the Senior 
Scientist training series.

d) Iocates two visiting professors per year for the University of 
Nairobi. 

This person should be a scientist/scholar/administrator type whois able to contact a wide range of administation and their faculty
to mks this a quality prram. 

4. Project administratjve staff support:
a) A=;ant; 5 FM to perform all bxgeting and ac :zating wcrk for 

the project 
b) secretarial: 

1.0 	FM for project leader
 
.8 FE for facilitator/coordintor
 

.2 FM forz administrator 
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Annex 1.
 

University of Nairobi Potential For
 
Training MSc and PhD Degree Holders
 

Current Situation
 

The Faculty of Agriculture and field research station were

established 16 years ago, 1970. 
 The Faculty now has seven

Department: Agricultural Economics, Agricultural Engineering,

Food Science and Technology, Soil Science, Crop Science,

Forestry and Range Management, plus a Department of Animal
 
Production in the Faculty of Veterinary Medicine.
 

In 1973, the Faculty introduced MSc degree training program

in Agronomy, Animal Production, Plant Pathology,.Agricultural
 
Economics, Soil Science, Plant Breeding, Food Science,

Agricultural Engineering, and e post graduate diploma in
 
Irrigation and Soil Conservation.
 

The number of undergraduate students receiving BSc degrees

has increased to about 225 per year in agriculture, 95 in
veterinary medicine, 
About 30 students are receiving MSc's in
 agr each year. 
 Over 1/2 of these are in crop science. Eight
to ten MSc's in veterinary medicine. 
 About 5 or 
6 PhD degrees
 
are granted each year in Agr and Vet. Medicine.
 

Post graduate programs have been developed primarily within

the resource base allocated for undergraduate training.

Recurrent funding for agricultural research has been severely

limited. Research funding has come largely on a

project-by-project basis from Agencies of the Ministry and from
 
foreign donors, such as Rockerfeller Foundation, the
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Netherlands Government, the Government of Switzerland, World
 

Bank, and other countries and agencies. 
Post graduate
fellowships have been provided to student by USAID and other
 
donor agencies.
 

There is 
not enough recurrent cost funding 
to provide the
 
function for an effective, on-going MSc and PhD training
 
program. 
Such programs are built on a solid base of on-going
 
research programs by the institution involved in the training.

Post graduate students are then involved in the research for
 
their thesis research.
 

The ISNAR/University of Nairobi Task Force Committee on
 
Strengthening Post Graduate Research Training in Agriculture

and Veterinary Medicine, says "...post graduate training at 
the
 
University of Nairobi has remained at a fledgling stage, with
 
limited resources, estimated at about 10 percent of total
 
normal recurrent and capital allocations, devoted to sustaining
 
the MSc 
(course work and thesis) and the limited number of PhD
 
candidates 
(thesis only) who can be supervised by the senior
 
staff."
 

Despite these limitations, the Faculty in agriculture are
 
producing about 30 MSc degree holders each year. 
Over half of
 
these is 
inthe crop science department.
 

The Faculty does maintain close collaboration with the
 
Ministry of Agriculture and Livestock Development and the
 
Ministry of Environment and Natural Resources, with Research
 
Institutes, and the Nationial Council for Science and Technology.
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Capabilities of the University of Nairobi
 

for Training MSc and PhD Students
 

In 1984/85 the University of Nairobi had a total of 81
 

faculty in Agriculture (including animal production) and 70 in
 

Veterinary Medicine. Of the faculty in Agriculture, 52
 

(two-thirds) had PhD dngrees and 17 MSc's. There were only
 

three with BSc's. Seven of the 17 MSc's and one of the three
 

BSc's were on study leave. This means that very shortly 59 of
 

the 81 faculty in Agriculture will have PhDs.
 

The PhDs are from a wide range of well known and highly
 

respected universities in the United States, Great Britain and
 

elsewhere. These faculty members are to do quality research in
 

agriculture and to conduct MSc and PhD graduate training.
 

The major constraint to their conduct of agricultural
 

research is a shortage of rpcurrent cost funds to implement the
 

research.
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TABLE 13 

Educational Level, Faculty (Academic Staff)
 

of the University of Nairobi, 1984/85. /
 

Faculty in Agriculture
 

Department Total PhD MSc Other US Trained 
PhDs 

Agric. Economics 
Agric. Engineering 
Crop Science 
Soil Science 

10 
12 
17 
8 

9 
3 

14 
5 

1 
7 
3 
3 

-
2 
-
-

6 
-

11 
4 

Range Management 
Food Science & Tech. 

4 
12 

3 
9 

1 
3 

-
-

3 
1 

Total 53 43 18 2 25 

Faculty of Veterinary Medicine
 

Animal Production 14 9 5 - 3
 

Clinical Studies 15 5 5 5 1
 
-Pub. Hith & Toxic. 14 4 6 4 

Anatomy 7 3 - 4 -

Pathology &
 
Microbiology 18 4 9 5 3
 

Vet. Physiology 9 6 1 2 1
 

Total 77 31 26 18 8
 

1/ Calculated from lists in the Univ. of Nairobi Calender,
 
1984/85
 

Total post graduate student enrollment at the University
 

of Nairobi in 1983/84 was, 1) for agriculture 145; 2) for
 

Veterinary Medicine (including Animal Production) 61.
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The Faculty of Agriculture at the University of Nairobi is
 

a key national resource. It has the capacity to train much of
 

the scientific manpower for the improvement of agriculture so
 

important to the future of the people of Kenya.
 

Of the 31 faculty in disciplines associated with crop
 

production five out of six have PhDs. This capacity is
 

continuing to grow in numbers, experience and capability each
 

year. If it is provided the necessary recurrent cost support
 

it will also have the capacity to fulfill its responsibility to
 

the people of Kenya.
 

The Faculty of Agriculture (as well as in Veterinary
 

Medicine) is complemented by well trained, competent faculties
 

to Botany, Zoology (which includes Entomology), Mathematics,
 

Chemistry, Physics and Geology. Over half of them have PhDs,
 

the remainder have MSc's.
 

On going M~c and PhD programs have been established in all
 

the areas of agricultural science. In 1986, the output of
 

PhD's at the University of Nairobi was about 10. Over time
 

this capacity will increase and must if the University of
 

Nairobi is to serve Kenya as the center of training for
 

scientists to supply the research, teaching, extension and
 

private industry needs of Kenya.
 

The University has wisely adopted a high significant and
 

important policy to facilitate thesis research for both MSc and
 

PhD degrees. This policy allows for the appointment of a
 

second supervisor for the MSc or PhD student. This supervisor
 

may be a qualified faculty member at one of the colleges or a
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-- 

qualified scientist in the agricultural research system. 
He or
 
she may be an expatriate as well. 
The procedure for
 
appointment of the second supervisor is clearly spelled out in
 
the 1984/85 Calendar, University of Nairobi, pp 87 and 92.
 

This policy has several significant advantages including:
 

-- Makes it possible for a student to do his thesis 
research at his regularly assigned work post.
 

Allows the student to do thesis research which
 
contributes to th! improvement of agriculture in Kenya.
 

Builds a closer dorking relationship between the
 
University of Nairobi, peopie in the agricultural
 
research system, the colleges, and/or private
 
enterprise. 
This has many positive long-term benefits.
 

This policy does require proper commitment from not only

the second supervisor, but also from the administrators of the
 
research station, college or private business firm. 
 This is
 
necessary to 
insure that the candidate completes his/her thesis
 
research in a reasonable time.
 

One example of how this policy is working successfully
 
exists at Egerton College. 
Te Animal Science Department head
 
is the second supervisor for one of his faculty members who is
 
a candidate for 
a PhD in Animal Nutrition at the University of
 
Nairobi. 
 He has the necessary qualifications and his own
 
commitment as well as 
that of Egerton College. Positive
 
benefits from this arrangement will accrue to the student, to
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the University of Nairobi, Egerton College, and to the
 

production of scientific research for the benefit of
 

agriculture in Kenya.
 

Strong critisism has been registered concerning the
 

slowness in awarding of degrees. Much of this has to do with
 

the fact that the thesis must be submitted to an outside
 

reviewer which may take several months to a year. For all
 

practical.purposes, however, when the student's advisor signs
 

his approval, the student has his thesis work completed and can
 

go back to his regular position.
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T-i4e 1" 
Past and Projected Supply cf Agricultural and Veterinary GraduateF and Pcstgradiates from the Univegsity of kvalrobL*
1971 to 15a.
 

' 
 3971 1572 1973 
 1574 1975 
 i976 1977 1978 1979 19E0 19 I 
Est. st. Est. Est. Est. Est.
19e2 19e3 
 1984 
 155 1986 1987L.Sc. Agricultute 
 - - 40 41 40 53 43 59 69 
 F6 92 
 100 123 
 140 150 360 IE0
E.Sc. Food Tech. 
 - _ - - 8_ 
 9 10 16 
 17 15 
 15 20 20 20 
 20 20
E.5c. Acric. Engr. 
 - .
 .
 .
 .
 .
 . ­ 6 10 is 
 is 20 
 20 20
B.Sc. Forestry 20 20
 

.
 .
 .
 .
 .
 . ­ - - 8 13 16 
 20 25 
 25 30
1'.Stcr d. Irrig. - _ -
30 

- - - - 12 - 16 . .
 .
 .
 .
Dipl-:a $o11 Cons. .
fl~o.a~1cs --- - -
 - - 1111. ­ naa nna nrba ~ .a na -­rna
 
X.5z. A.oriculture - - 2 2 2 12 17 2 18 32 34 30 30 30 
 30 30
Ph.D. Agriculture - _ 

30 
2 ­ 1 - 1 1 2 1 - 2 1 2 2 2 
 3
 

R. Vet. Yed.'iEv-) 44 
 47 55 
 51 69 50 75 76 74 74 65 69 92 96 
 96 96 
 96 
Vet. pE.j -.. 1 8 3 3 2 3 1 6 1 2 3 4 5 6 8 10H..D. Vct. Yed.1 2 ­ 2 1 1 ­ 1 2 2 ­ 1 2 2 2 3 3 3 

S:z:ce: UnLive:.sity of Nzirobi and IEFf, Evaluation Peports of Educaticn Credit rrojets. (various).
 



Annex 2.
 

Contributions of Egerton College to the Trainina
 
of MSc and PhD Students 

The emphasis of Egerton College educational programs has
 
been to 
train diplomates, primarily for positions in the
 
extension service. 
As the college has grown, the number of
 
diplomates trained has increased and the quality of their
 
training has improved. 
 In 1986, Egerton College will admit the

first class of 4-year BSc degree students to be graduated in
 
1990. 
 It does not yet grant MSc or 
PhD degrees.
 

It does, however, have a modest research program and a

limited number of faculty qualified to become the second
 
supervisors at the University of Nairobi to assist MSc or 
PhD
 
candidates with their thesis research. 
This is especially

helpful to Egerton College faculty who are pursuing a degree
 
from the University of Nairobi.
 

Note the example listed under the discussion of the
 
University of Nairobi.
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Annex 3.
 

Format for Participant Training
 

The following format for participant training was suggested

by the Texas A&M, Winrock International team responsible for
 
the Range Research Participant Training Program.
 

Academic Coordinators
 

1. 
The training institution, whether the primary or

subcontractor, should provide a member for the in-country

training team. This individual should be of faculty status.
 

2. 
There should be a U.S. academic coordinator to coordinate
 
activities and academic programs of participants, across
 
Universities when several institutions are involved.
 

3. If 
a University has a large number of participants, an
 
on-campus academic coordinator should be designated to
 
facilitate participant programs.
 

NOTE: 
 The purpose of these coordinators is to facilitate the

screening, selection, and academic and associated research
 
program development. 
 These individuals should be involved at
 
the on-set of the project.
 

Academic Advisors
 

Major advisors should become familiar with the in-country

research environment of their students and when necessary visit
 
the research site.
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Student Training
 

1. 
Upon selection, the participants should receive University

orientation by the in-country academic representative.
 

2. 
The student participants should receive formal graduate

training at the U.S. university prior to in-country research
 
initiation for their thesis/dissertation requirements.
 

3. 
The research advisor should be present in-country at the

time of the student's research initiation not only to

coordinate the student's research project but to develop a

liaison with on-site contract personnel to 
serve as research
 
advisors in the advisor's absence. 
Advisor in-country stays

should be 2-4 weeks duration.
 

4. 
Upon completion of in-country data collection, the

participants should return to the academic institutions for:
 
1) data analysis, 2) thesis/dissertation writing and 3)

coursework completion, all under supervision of major advisor.
 

Follow-on Procedure
 

1. 
Within 4-6 months after the participant completes his

degree requirements, either the advisor or the academic
 
coordinator/on-site academic representatives should make an
 
in-country to provide continuity from short-term
 
thesis/dissertation research to long-term research that oddress

relevant issues in their country. 
Where several advisors and

students have been involved, a general meeting should be held
 
in-country to assist in research program development.
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2. Where appropriate, long term research relationships should
 
be facilitated between individuals in the training institution
 
and participants. (2-5 years depending on relevancy of the
 
research).
 

This format was prepared by:
 

Dr. Fred Smeins ) 
Dr. Will Blackburn) Texas A&M University 
Dr. Jerry Stuth ) Range Science Dept. 
Dr. Joe Schuster ) 

Dr. Dennis Childs ) Winrock International 
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Estimated Nan~brs of MSc' s an 
PbD's in NAMS, 1996 under 
Altgxmative na j,nq Rates. 

Alterative rates of trainm included are: 
1. Present rats of tmraiirq (1.986). 
2. Task Foc plan. 
3. ainin a total of 20 bDf's and 40 MSc's per year. 
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Table 4-1
 

Table 
 • 	PhD Manpower in NARS in 1996, Assuming Training
 
at 1986 Rates (Eight Per Year.)
 

Number 
 Less New Net No.
 
PhDs 
 4% PhDs 
 in


Jan I Attrition 
 System
 

1986 16 
 1 8 
 23
1987 23 
 1 8 
 30
IW88 30 
 1 8 
 37
1989 37 
 1 8 
 44
1990 44 
 2 8 
 90
1991 50 
 2 8 
 56
1992 56 
 2 8 
 62
1993 62 
 2 8 
 68
1994 68 
 3 8 
 73
1995 73 
 3 8 
 78
1996 78 
 3 8 
 83
 

Flow Chart, PhD Training, at 1986 rate.
 

Number 
 Number in Training 
 Number
To 1st Yr 2nd Yr 3rd Yr 
 Total' 
 To 	Recv
 
Start 	 PhDs
 

1986/87 8 
 8 8 
 8 24
1987/88 8 	 8
8 

1988/89 8 	

8 8 24 8
8 8 
 8 24
1989/90 8 	 8
8 a 
 8 24 
 8
1990/91 8 
 8 8 
 8 24 
 8
1991/92 8 
 8 8 8 
 24 
 8
1992/93 8 
 8 

1993/94 8 	

8 8 24 8

8 8 
 8 24
1994/95 8 	 8
8 8 
 8 24
1995/96 8 	 8
8 


1996/97 8 	
8 8 24 8
8 8 
 8 2A 
 8
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Table 4-2
 

MSc Manpower; NARS, If Training Achieved
 
at 1986 Rate (30 
Per Year)
 

1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 

Number 
MSc's 

192 
206 
220 
238 
246 
258 
270 
281 
292 
302 
312 

Number 
To PhD 

Training 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

Attrition 
Rate 
(4%) 

8 
8 
9 
9 

10 
10 
11 
11 
12 
12 
12 

New 
MSc's 

27 
27 
27 
27 
27 
27 
27 
21 
27 
27 
27 

Number at 
End of 
Year 

203 
220 
238 
246 
258 
270 
281 
292 
302 
312 
322 

1986/87 
1987/88 
1988/89 
1989/90 
1990/91 
1991/92 
1992/93 
1993/94 
1994/95 
1995/96 

Flowchart, MSc Training, 1986 Rate 

Number Numbe. In Training
To 1st Year 2nd Year Total 

Start 

30 30 28 58
30 30 28 5830 30 28 58
30 30 28 58
30 30 28 5830 30 28 58
30 30 28 58
30 30 28 5830 30 28 58
30 30 28 58 

Number 
To Receive 

MSc's 

27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
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Table 4-3 
PhD Development Under Task Force Plan - Training
60 PhDs in the First Five years, Then Reverting to 
1986 Rate
 

(Task Force Proposal)
 

Number 
 Loss 
 New 
 Number
 
Jan I 
 PhDs 
 End of Year
 

1986 
 16 
 1 
 8 
 23
1987 
 23 
 1 
 8 
 30
1988 
 30 
 1 
 8 
 37
1989 
 37 
 1 
 8 
 44
1990 
 44 2 
 15 
 57
1991 
 57 
 2 
 15 
 70
1992 
 70 3 
 15 
 82
1993 
 82 
 3 
 15 
 94
1994 
 94 
 4 
 8 
 98
1995 
 98 
 4 
 8 
 102
1996 
 102 
 4 
 8 
 106
1997 
 106 
 4 
 8 
 110
 
1998
 

Flowchart, Ph.D Training, TaskForce Rate
 

Numbers 

No. To
To'Start Numbers-in Training 
 Receive
 

Regular 1st Yr 
 2nd Yr 3rd Yr Total Degrees
 

1986/87 8 
 8 8 8 
 8 24 8
1987/88 15 
 15 15 8 
 8 31 8
1988/89 15 
 15 15 15
1989/90 15 8 38 8
15 19 
 15 15 45
1990/91 15 15

15 15 
 15 15 45
1991/92 8 15

8 8 
 15 15 
 38 15
1992/93 8' 
 8 8 8 
 15 31 15
1993/94 8 
 8 8 8 
 8 24 8
1994/95 8 
 8 8 8 
 8 24
1995/96 8 8

8 8 
 24
1996/97 8 8 

8 8 8
 
8 8 8 
 24 8
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Table 444
 

MSc Development Under Task Force Plan, Training 300 MSc's
In First Five Years, Then Reverting to 1986 Rate of 30 Per Year
 

Number 
 To Loss Added 
 Not In System
Jan I 
 PhD (4Z) 48C 
 End Of Year
 

1986 
 192 
 8 8 
 30 
 206
1987 
 206 
 15 
 8 
 30
1988 213
213 
 15 
 8 
 75

265 15 10 

265
 
75 


1989 

1990 315
315 
 15 12 
 75
1991 363
363 
 8 14 
 75
1992 416
416 
 8 15 
 30
1993 423
423 
 8 15 
 30
1994 430
430 
 8 15 
 30
1995 437
437 
 8 15 
 30
1996 443
443 
 8 16 
 30
1997 449
449 
 8 16 
 30 
 455
 

Flowchart, MSc Training, Task Force Rate
 

Number 
 Number In Training 
 Number to
To Start 
 ist Year 
 2nd Year -Total 
 Receive
 

Degrees
 

1986/87 30 
 30 
 60
1987/38 75 75 
30 30
 
30 
 105
1988/89 30
75 
 75 
 150
1989/90 75 75
75 
 75 
 150
1990/91 75 75
75 
 75 
 75 
 150
1991/92 30 75
30 
 75 
 105
1992/93 75
30 
 30 
 60
1993/94 30 30
30 
 30 
 30 
 60
1994/95 30 30
30 
 60
1995/96 30 
30 35
30 
 30 
 60 
 35
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Table 4-5
 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 


1/ 


1986/87 

1987/88 

1988/89 

1989/90 

1990/91 

1991/92 

1992/93 

I193/94 

1994/95 

1995/96 


MSc Development for 1996 With 40 To Be Started
 
Each Year (assuming 20 PhDs Start)
 

Net
Number 
 Number 
 Attrition 
 New Number At
MSc's 
 To PhD 
 Rate 
 MSc's 
 End Of
Jan I 
 Trg !L 
 (4%) 
 Year
 

192 
 8 
 8 
 26 
 206
206 
 17 
 8 
 36 
 217
217 
 17 
 8 
 36 
 228
228 
 17 
 8 
 36 
 239
239 
 17 
 9 
 36 
 249
249 
 17 
 10 
 36 
 258
258 
 17 
 10 
 36 
 267
267 
 17 
 10 
 36 
 276
276 
 17 
 11 
 36 
 284
284 
 17 
 11 
 36 
 292
292 
 17 
 12 
 36 
 299
 

Number who sta-
 (20) minus an estimated 3 who will
 
drop out of ic,program each year.
 

Flowchart - MSc Training, 40 per year
 

Number 
 Number In Training 
 Number
To 
 1st Year 
 2nd Year Total 
 To Receive
Start 

MSc's
 

40 
 40 
 28 1/ 68 
 30 2/
40 
 40 
 38 
 78 
 36
40 
 40 
 38 
 78 
 36
40 
 40 
 38 
 78 
 36
40 
 40 
 38 
 78 
 36
40 
 40 
 38 
 78 
 36
40 
 40 
 38 
 78 
 36
40 
 40 
 38 
 78 
 36
40 
 40 
 38 
 78 
 36
40 
 40 
 38 
 78 
 36
 
I/ Assumes 2 drop outs each year from the original 40 who start.
!/ Based on 30 starts per year.
 



Table 4-6
 

PhD Development to 
1996, Assuming 20 To Be
 
Started Each Year
 

Number 
 Attrition 
 New 
 Number At
MSc's 
 Rate 
 PhDs 
 End Of
Jan 1 
 (4%) 

Year
 

1986 
 16 
 1 
 8
1987 
 23 23
1 
 8
1988 31
31 

1989 49 

1 17 49
2 
 17
1990 
 64 64
2 
 17
1991 79
79 
 3 
 17
1992 83
8? 
 3 
 17
1993 
 97 97
4 
 17
1994 110
110 
 4 
 17
1995 123
123 
 5 
 17
1996 135
135 
 6 
 17 
 146
 

Flow Chart, PhD Training, 20 Per Year
 

Number 
 Numnber In Training

To Number
1st Yr 
 2nd Yr 
 3rd Yr 
Total 
 To Receive
 

Start PhDs /
 

1986/87 
 20 
 20 
 6
1987/88 20 
8 33 8
20 19 
 6
1988/89 20 20 

45 8
 
18
1989/90 20 

19 57 17
20 19 
 18
1990/91 20 20 
57 17
19 
 18
1991/92 20 20 
57 17
 

18
1992/93 20 
19 57 17
20 
 19 
 18
1993/94 20 20 

"57 17
 
18
1994/95 

19 5/ 17
20 
 20 19 
 18
1995/96 20 20 
57 17
19 
 18 
 57 
 17
 

1/ 
Assumes only 17 people complete PhDs of the original 20 who
start.
 



Ans.
 

his Annex contains the basic data used in budgetirg the costs for eachelement of the traijiM program. Cost Per Year are calculated at ainflation rate of 5 percent per year, 
compoure

beginning With 1987 Over 1986.Budgets and Schedules of Trainees included are for: 
1. Researh Adminisrao (Mager) Seminar.
2. D Sbtdr amining (US), 100 level.3. Scheduled number of visits by Major Professors (two Visits each).4. Major Professor trips to Kenya. 
5. Cost of PD student trainin, 70 participants.6. scheduled number and cost of pD trainees, Maize and Sorghm Prgra,

total of 60.
7. NUmber and cost of Major Professors trips to Kenya, Maize and Sorghum

Program, 1987-96.
 
8, Mc Fel1owships 
to University of Nairobi.9. Number and cost of MSc trainees to University of Nairobi, Maize andSOrgh'm Program, 1987-96 (total 115 trainees).

10. MSc Fellowships to ChMq .
11. Advanced Res&arch Scientist Seias . 
12. Visitir~g scientists to the US.
13. Px-.earch mthods traiig 
14. Research Analysis and Write-up.
15. Visiting Professors, University of Nairobi.
16. Cost of euipment maintenanc trair .
17. cntract adinistrton. 
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Table 5-1
 

Research Administrator (Manager) Seminars
 

Four groups of ten to US 
- cwo sessions per group.
Traveling Seminars to US Agricultural Experiment Stations,

Six weeks pqr group.
 

Cost Per Pacticipant 
 Per Day

Travel to US 


in US 

Per diem 
 $60 


Prorated cost of consultant to develop Program

and accompany the group 
 (7 weeks)

Travel in US 
 $2,000

Per diem (42 days @ $60) 
 2,520

Consultancy Fee (42 days @ $200) 
 10,920
 

Total 
 $15,440
 

Prorated for 10 participants 


Out of Pocket Costs to Universities Visited:

$6,000 for 10 participants 


Total/Participant 


Cost of Program
 

Yea, Cost Per 
Session 

Number of 
Sessions 

Cost Per 
Year 

(10 Participants) 

1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 

$91,640 
96,222 
101,033 
106,084 
111,389 
116,958 
122,806 
128,947 
135,394 

1 
1 
1 
1 
1 
1 
1 
1 

$96,222 
101,033 
106,084 
111,389 
116,958 
122,806 
128,947 
135,394 

Total $918,834 

Total
 
$2,500
 
2,000
 
2,520
 

1,544
 

$9,164
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Table 5-2
 

PhD Student Training, US, 100 level
 

Program -
 Cost of one PhD student for three years, 
two round trips

(one is to collect the PhD thesis data).
 

International Travel
 
First Trip (one way, paid by Kenya) $1,500

Second Trip 


Maintenance Allowance (2 years
 
and 3 months @ $900) + Tuition 


Books 

PhD Thesis Preparation 

Typing (or purchase typewriter) 

Shipping books etc to Kenya

Training Equipment 

Insurance (@ $40 
per month) 

Travel in US, and 2 weeks per diem 


Total (for 3 years) 


(Divide by 3 for per year amount) 


Cost of Program
 

Year Cost Per No. of 
Trainee Trainees 

Per Year 

1986 
1987 
1988 
1989 

$19,167 
20,125 
21,131 
22,188 

10 
25 
40 

1990 23,297 45 
1991 
1992 

24,462 
25,685 

45 
45 

1993 26,969 45 
1994 
1995 

.28,318 
29,733 

30 
15 

1996 31,220 

Total 

3,000
 

48,000
 
800
 
800
 
200
 
120
 
800
 

1,000
 
1,400
 

$57,500
 

19,167 per year
 

Cost Per
 
Year
 

$201,250
 
528,275
 
887,512
 

1,048,836
 
1,100,780
 
1,155,819
 
1,213,6Q9
 
849,527
 
446,001
 

$7,431,609
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Table 5-3
 

Scheduled Number of Visits By Major Professors two visits each
 

First visit in second year of Students' Program.
 

Second visit within 6 months of Student's Completion
 

Assumes each Student has a separate Major Professor.
 

Year 
 Number of Visits 
 Total
 
First Visit Second Visit
 

1987 
 0 
 0 
 0
1988 
 10 
 0 
 10
1989 
 15 
 10 
 25
1990 
 15 
 15 
 30
1991 
 15 
 15 
 30
1992 
 15 
 15 
 30
1993 
 15 
 15 
 30
1994 
 15 
 15 
 30
1995 
 15 
 15
 
1996
 

Total 
 I00 
 100 
 200
 

Scheduled Number of Trainees, PhD, By Year
 

Year 
 Number of Trainees
 
1st Yr 2rnd Yr 3rd Yr Total 

1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 

1996 

10 
15 
15 
15 
15 
15 
13 

10 
15 
15 
15 
15 
15 
15 

10 
15 
15 
15 
15 
15 
15 

10 
25 
40 
45 
45 
45 
45 
30 
15 
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Table 5-4.
 

MaJor Professor Trips to Kenya, 100 level
 

Program - One month per visit, two visits, one in second year and 
one

after completion of thesis.
 

Cost per visit 


Travel
 
To Kenya 

In-Country 


Per Diem (30 days) 

Supplies 


Cost of Program
 

Year 


1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 


Total 


Average 


Total (1986) 


Per 

Visit 


$5,400
 
5,670
 
5,953 

6,251 

6,564 

6,892 

7,237 

7,598 

7,978 

8,377 

8,796 


$73,166 


$7,317
 

Per Day Total
 

$3,000
 
500
 

$60 
 1,800
 
100
 

$5,400
 

No. of 
 Per
 
Visits 
 Year
 

10 
 $59,530
 
15 
 93,765
 
25 
 164,100
 
30 
 209,460
 
30 
 217,110
 
30 
 227,940
 
30 
 239,340
 
30 
 251,310
 
15 
 131,940
 

$1,595,035
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Table 5-5
 

Cost of PhD Training Program at the Level of 70 Participants
 

Trainees 

Year 
 Per Year 


1987 
 .5 

1988 
 10 

1989 
 20 

1990 
 25 

1991 
 30 

1992 
 30 

1993 
 30 

1994 
 30 

1995 
 20 

1996 
 10 


Cost Per 

Trainee 


$20,125 

21,131 

22,188 

23,297 

24,462 

25,685 

26,969 

28,318 

29,733 

31,220 


Total 


Total
 
Cost
 

$100,625
 
211,310
 
443,760
 
582,425
 
733,860
 
770,550
 
809,070
 
849,523
 
594,660
 
312,200
 

$5,407,983
 

Scheduled No. of PhD Trainees Per Year 
- Total of.70 Participants
 
Year 
 1st Yr 
 2nd Year 
 3rd Year 
 Total
 

1987 
 5 
 0

1988 0 5
5 
 5 
 0
1989 10
10 
 5 
 5
1990 20
10 
 10 
 5
1991 25
10 
 10 
 10
1992 30
10 
 10 
 10
1993 30
10 
 10 
 10
1994 30
10 
 10 
 10
1995 30
0 
 10 
 10
1996 20
0 
 0 
 10 
 10
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------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------

--------

------------------ 
---------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------

Table -6 Scheduled Number and fost of PhD Trainees, Maize & Sorghum Program - Total of 60
 

Number 

Cost 
 Total
 

per Cost
 
Year 1st yr. 2nd yr. 3rd yr. 
 Total Participant ($000)
 

1987 4 
 _ 
 4 $ 20,125 81
1988 8 4 
 - 12 21,131 254
 
1989 8 
 8 4 
 20 22,188 444
 
1990 8 
 8 8 
 24 23,297 559
 
1991 8 8 
 8 24 24,462 587
 
1992 8 
 8 8 
 24 25,685 616
 
1993 8 
 8 8 
 24 26,969 647
 
1994 8 8 
 8 24 28,318 680
 

- 8
1995 8 16 29,733 276
 
1996 
 8 
 8 31,220 250
 

4,594
 
] se h s ertae ) uapxaeynro---------------------------------------------------------------


11 
 Assumes the base number to be trained (43) plus approximately 50% increase for attrition.
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Table 5- 7 Number and Cost of Major Professor Trips to Kenya, Maize and Sorghum Program 1987-96
 

NubrCa 

Number oa ----------------


Cost 

Total
of 
 per 
 Cost
 

Year 
 Visits 
 Visit (000)
 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1987
 

1988 4 5,670

1989 
 82
 
1990 
 84
 

899 6,251
5,953 48
1991 8 
 50
5 3
1992 
 85
 
6,892 


1993 8 
 555 8
8 

7,237
1994 
 5
8 


8
9958 

7,598
1967,978
1996
 61
64
 

Total 
 60
 



Table -9S;-8. m F- to%,t it Ofa b 
Cost Per Fellowship, Per Year, 1986 = $8,000to TrJn 54 MSc'sCost per trainee for thesis research grant,Total cost per trainee (2 1986 = $5,000years and Thesis grant), 1986 ,- $21,000 
Cost of Program 

Year Cost Per ofTiineesng costTrainee Nmue of Ta rmber 
1st Yr 2nd Yr Tta1 ea 

1986 
 $ 8,000
1987 
 8,400 6
1988 8,820 6 $ 50,400
6
1989 9,260 

6 12 105,840
61990 9,710 

6 12 111,132
61991 10,210 

6 12 116,6876 
 6
1992 10,720 12 122,523

6
1993 11,250 

6 12 128,649

61994 11,829 

6 12 135,082 
1995 12,420 

6 6 12 141,8366 
 6 12
1996 13,030 148,9276 6 78,187 

i/Not incuuing thesis grants. 

Year Cost Per 
Tainee 

1986 $5,000
1987 

5,250
1988 5,513
1989
1989 5,788 

1990 
 6,078 
1991 
 6,381 
1992 
 6,700 
1993 
 7,036 
1994 7,382 
1995 
 7,757 
1996 8,144 

Thesis Grant Costs
 

No. of

21Td Yr Pera Coars 

Trainees Total 

6 $33,078
1788138,918 $ 50,400

6 
 34,728 
 145,860

6 
 36,468 
 153,155

6 
 38,286 
 160,809
6 
 40,200 
 168,849
6 
 42,216 
 177,298

6 
 44,292 
 186,128

6 
 46,542 
 195,469

6 
 48,864 
 127,051
 

2/ aini Costs and thesis grants. 
 $1,503,937
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------------------------------ 

------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------

Table 5=:gNumber and Cost of MSc Trainees to University of Nairobi, Maize and Sorghum Program,
 
1987-96. (Base of 77 to be trained plus 50% 
for attrition, total 115).
 

oa 1)
 

Number of 
 Cost per 
 Cost of
 
Trainees 
 Trainee 
 Trainees
 

Year Ist yr. 2nd yr. 
 Total 
 Year (w/o grant)
 

1987 13 1987 1 0 13($000)0 13 8,400 109
 

1989 13
1989 13 13 26 8,820
13 26 229
9,260 241
 
1990 13 
 13 
 26 9,710 252
 
1991 13 
 13 
 26 10,210 265
 

13
1992 13 26 10,720 279
 
13 
 13
1993 26 11,250 293
 

1994 13 
 13 
 26 11,819 
 307
 
11
1995 13 24 12,410 323
 

1996 0 11 11 13,030 143
 



------------------------------------------------------------------------------------------------------ 

--------

---- ---- --- ---- --- ---- -- ---- --- - - ----- - - - - - - - - - - - - - - - - - - ----- - - - - ----- - - - - - - --

----------------------------------- -----------------------
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--- ------------- 
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Table 5-9Continued
 

MSc 
 Total 
 Total Cost/

Thesis Cost/ cost/ Cost/ 
 year
 

Year grants grant 
 grants training (.w/grants)
 

- - - - -
-

-
-($000) 

- -

($000)1987 0 5,250 

- - - -

109 

- - - - - -

($000) 
­

109
 
1988 
 13 5,513 72 
 229 
 301
 
1989 13 5,788 75 241 
 316
 
1990 13 6,078 79 252 
 331
 
1991 13 6,381 83 265 
 348
 
1992 
 13 6,700 87 
 279 
 266
 
1993 
 13 7,036 91 
 293 
 384
 
1994 13 7,382 96 307 
 403
 
1995 
 13 7,757 101 323 
 424
 
1996 11 8,144 106 143 
 249
 

To-


Total 790 2,441 
 3,231
 

-


-


r------------
- ~----------



Table 5-10
 

MSc Fellowships to CIIMYT For Thesis Research
 

Program 
 One Year Fellowship To Do Thesis Research at CIMMYT
Four Fellowships per year

Cost per Fellowship 
 $11,000
 

Cost of Program
 

Year Cost Per 
Fellowship 

No. of 
Fellowships 

Cost Per 
Year 

1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 

$11,000
11,550 
12,128 
12,734 
13,370 
14,039 
14,741 
15,478 
16,252 
17,065 
17,918 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

$46,200 
48,510 
50,935 
53,482 
56,"156 
58,964 
61,912 
65,008 
68,258 
71,671 

Total 
40 $581,098 
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Table 5-11
 

Advanced Research Scientists'Seminar
 

One Course Per Year, 4 Weeks, 20 Participants
Taught by Senior Scientists from USA
 

Cost Per Trainee 

Per Day 
 Total
 

Travel (600 kw @ $0.20)

Full Cost Maintenance $ 120
 

$20 
 560
Supplies 50
 

Prorated Cost of Instructor 
50
 

Transportation
 
From USA 
 $3,000

In-Country 


Per diem 35 days/$60 
400
 

2,100

Consultancy Fee 
 7,800
 

Subtotal 
 $13,300
 
$13,300 prorated for 20 Trainees 


665
 
Total Cost Per Trainee (1986) 


$1,345 

Cost of Program 

Year Cost Per No. of Cost Per 
Trainee Trainees Year 

1986 
1987 
1988 
1989 
1990 

19911992 
1993 
1994 
1995 
1996 

$1,345
1,412 
1,483 
1,557 
1,635 

1,717
1,802 
1,892 
1,987 
2,086 
2,190 

20 
20 
20 
20 

20 
20 
20 
20 
20 
20 

28,245 
29,657 
31,140 
32,697 

34,331 
36,048 
37,850 
39,743 
41,730 
43,817 

Total 

Average 1,776 
$355,20E 

07 



Table 5-12
 

Visiting Scientists to US
 
Program ­ 6 Visiting Scientists each year to work with US
 

Scientists in their laboratories for 6 months.
 
Cost Per Scientist 


Transportation

To US 

In US 


Maintenance 

Books and Supplies 


Total 


Cost of Program
 

Cost Per 

Year 
 Participant 


1986 
 $11,500
1987 
 12,075 

1988 
 12,679 

1989 
 13,313 

1990 
 13,978 

1991 
 '14,677 

1992 
 15,411 

1993 
 16,182 

1994 
 16,990 

1995 
 17,840 

1996 
 18,732 


Total 


Per Month 
 Total
 

$29500 
1,500


$1200 7,200
 

$11,500
 

Number of 
 Cost Per
 
Participants 
 Year
 

6 
 $72,450
 
6 
 76,072

6 79,876
 
.6 
 83,370
 
6 
 88,063

6 92,'66
 
6 97,089
 
6 
 101,944
 
6 
 107,041
 
6 
 112,393
 

$911,268
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Table 5-13
 

Research Methods Training

First five years 
 -
 two groups per year, 30 each, 8 weeks per group
 
Second five years 
-
 one group per year, 30 each, 8 weeks each
 
Eacha group requires two teachers
 

Cost per trainee 

Per Day
Travel (600 km @ $0.20) Total
 

Full cost Maintenance (Egerton) $ 120
 
1,120
(56 days) 

$20 


Supplies 

100
Prorated Time of Two Lecturers (56 days)
 

$906,075
 

Per Diem ($30/day) 
Travel (300 km @ $0.20)
Salary ($1,O00/month) 

Total 

$1,680 per Lecturer 
60 

2,000 
$3,740 per Lecturer 

x 2 7,480 
Prorated for 30 Studens 

249 
Total per Student $1589 

Cost of Program 

Year Cost Per 
Student 

No. Students 
Per Year 

Total Cost 
Per Year 

1986
1987 
1988 
1989 
1990 
193I 
1992 
1993 
1994 
1995 
1996 

$1,589
1,668 
1,752 
1,839 
1,931 
2,028 
2,129 
2,236 
2,348 
2,465 
2,j88 

60 
60 
60 
60 
60 
30 
30 
30 
30 
30 

$100,107 
105,112 
'110,368 
115,886 
121,680 
63,870 
67,063 
70,417 
73,938 
77,634 

Total $20,985 
450 

Average for 10 yrs: 
 2,098
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Table 5-14
 

Research Analysis and Write-Up
 
Two groups per year, 20 trainees per group, five weeks,
40 trainees per year, 400 total.
 
Cost per trainee 


Per day
Travel (600 km @ $.0.20)

Full cost, maintenance, at Egerton 
 $20
Supplies 


Prorated cost of Trainer
 
Travel 
 (300 km @ $0.20)

Per diem ($30/day x 35)

Salary ($250/week) 


Subtotal 


$ 60
 
1,050
 
1,250
 

$2,360
$2,360 prorated for 20 trainees 


Total 


Cost of Program
 

Cost Per

Year 
 Student 


1986 
 $1,4581
1987 
 1,530

1988 
 1,607

1989 
 1,681

1990 
 1,772

1991 
 1,861

1992 
 1,953

1993 
 2,052 

1994 
 2,154

1995 
 2,262

1996 
 2,375 


Total 
 $19,256 


No. of 

Students 


40 

40 

40 

40 

40 

40 

40 

40 

40 

40 


400 


-Total
 
$ 120
 
1,120
 

100
 

118
 

$1,458
 

Cost Per
 
Year
 

61,326
 
64,298
 
67,512
 
70,888
 
74,432
 
78,154
 
82,062
 
86,165
 
90,473
 
94,997
 

$770,219
 

100
 



Table 5-15
 

Visiting Professors To University of Nalrobi
 

Program 
-
 Two per year, two 
terms (8months) each.
 
Cost per Professor 


Per Month 
 Total
 
Travel


Foreign 

$39000
In-Country 


250
Per diem (1/2 1986 rate) $1,300 
 10,400

Salary (US x 110%)
 
Housing (provided by the University)
 

Total Cost Per Professor 

$51,650
 

Cost per year for two Frofessors:
 

Year 

Cost
 

1986
 
1987 


108,465

1988 


113,888

1989 


119,583

1990 


125,561
1991 

131,840


1992 

138,432


1993 

145,353
1994 

152,621


1995 

160,252


1996 

168,265
 

Total 
 $1,364,260
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Table 5-16 

COst Of EqUipmmnt Mair&6mance T-rainirxj 
One Trainer for 2 yea=s 

Cost per Iear for Trainer $140,000 

Cost per year - 148,000 

Year Total C 
1987 
1988 140,000 

280,000 

19871988 

COst per trainee (48 trainees) 5,800 

Total 147,000 
154-000 
301,000 
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Table 5-17
 

Contract Administration 

Kenya 

Salaries
 

Project Leader 
 $147,000 
 $65,000
Adm. Assistant 

15,000


Secretary 15,000
 
7,000 
 7,000
Subtotal 


$169,000 
 $87,000
 

US
 

Assoc. Proj. 
Ldr (I FTE) $65,000 
 $65,000
Faculty Associate (.5 FTE) 
 32,000
Secretary 32,000
(I FTE) 15,000

Accountant 15,000


(.5 FIE) 13,000 
 13,000
Subtotal 
 $125,000 
 $125,000
 
Total Salaries 


$212,000
x 50% Overhead 
 106,000 
 106,000
 

Total 
 $400,000
 

Cost Per Year
 

Year 
 $000 
 Year 
 $000
 
1986 
 $400 
 1992
1987 $536
420 
 1993
1988 563
441 
 1994
1989 .591
463 
 1995
1990 621
486 
 1996
1991 652
511 
 Total 
 $5,072 

Cost PerYear without the Faculty Associate - $362,000 for 1986. 
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Collaborative Linkacges between the Kenyan esearch svstm and the
 
university of Na 
 bi. 
A. 	 For C=&=tirg peswarch:
 

The CoUege of Agriculture at the University of Nairobi was 
firstestablished in 1970. Its first priority was to develop a quality undegraduateBSc program which it has done. Its students are well trained in science.Uitl rYw the research and graduate grainIM prams have been minimal.
nmbers of post graduate degrees traied out until 1983 

The 
was minimal.


The Mc degree program has nw begun to have 
 its Imact on the educationalresearch system however. Many of the faculty at Egertcn College have their MScdegree frcm the University of Naircbi. Practically all the BSc degree holdersand more and mcre of the McIs in the NAS have their degree fram the
 
University of Nairobi.
 

The research prcgram 
 at the University has been minimal. This has beencaused by two primary factors - 1) until recently faculty not trained forwexe
research and 2) funds for rcurrent costs to coxuct research were estremely
 
limited.
 

It 
 should be pointed cut that a substantive rwearch program is a primryrequisite for a quality graduate t nl yrogrm for either t.e Mc or pHD.In recent y-ars, stt'dents have taken up to 5 years to get their MSc degree.The iarlty at the University is now quite well trained. Many of themhave 	 PhD's, most of which were secred in the United STates at universities 
with excellent agricultmal research programs.

If additional furdi1n Is granted to University of Nairobi to supportagricultura research, it will 	have a much expanded program in a very fewySars. Once 	such a progrm is developed, there will be morze oppotties tocotaborate with NAS in research. WeanWhile there is developing a goodworking relationship for MSc and PhD thesis supervision by research scientists 
at the agricultural research stations. 

As the rnmber of scientists in NS rith 	post graduate degree frcm UNMgrows, the cooperation between the two systems will also grow - provided thereis enough fuMdirM at UNBI for it to be a viable partner on the research team. 
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